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Abstract

1. Time-Trends and Predictors of Oral Disease
Modifying Drug Treatment for Multiple Sclerosis

Rishi J. Desai1, Mufaddal Mahesri1, Eimir Hurley2,
Joshua J. Gagne1, Angela Tong1, Tanuja Chinis3,
Sarah Minden4, Olga S. Matlin5, William H. Shrank5

and Niteesh Choudhry1
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Harvard Medical School, Boston, MA, United States;
2Centre for Health Policy and Management, Trinity
College, Dublin, Ireland; 3Department of Neurology,
Brigham & Women’s Hospital/Harvard Medical
School, Boston; 4Department of Psychiatry, Brigham
& Women’s Hospital/Harvard Medical School, Bos-
ton; 5CVS Caremark, Woonsocket, RI

Background: The approval of new oral disease mod-
ifying drugs (DMD) – fingolimod, dimethyl fumarate
(DMF), and teriflunamide– for relapsing forms of mul-
tiple sclerosis (MS) have expanded treatment options.
However, data describing the use of these agents in
routine clinical practice are limited.

Objectives: To describe time-trends and identify pre-
dictors of oral DMD treatment initiation and switching
among privately insured MS patients.

Methods: Using insurance claims from a large com-
mercial insurer, we identified a cohort of MS patients
between 2009 and 2014. DMD initiation was identi-
fied among patients not using any DMDs for ≥
6months and DMD switching was identified among
patients using an injectable DMD at the time of their
index MS visit. Time trends in initiation and switching
of oral DMDs were estimated as proportions of total
DMD initiations and switches among new and preva-
lent DMD users, respectively. To evaluate predictors,
oral DMD initiators and switchers were matched on
calendar time (± 90days) to injectable DMDs initiators

and switchers to a second injectable DMD, respec-
tively. Conditional logistic regression was used to esti-
mate odds ratios (OR) and 95% confidence intervals
(CI) for predictors measured up to the sampling date.

Results: Our cohort included 7,576 DMD initiations
and 1,342 DMD switches, of which oral DMDs
accounted for 6% and 39%, respectively. Oral DMD
initiation and switching steadily increased from 5%
to 16% and 35% to 84%, respectively, between 2011
and 2014. DMF was the most widely used oral agent
accounting for roughly 60% of the total oral DMD
use. A history of infections predicted oral DMD initi-
ation (OR 1.55, 95% CI 1.08-2.22) and switch (OR
1.56, 95% CI 0.99-2.24). A neurologist visit signifi-
cantly predicted oral DMD initiation (OR 1.47, 95%
CI 1.09-1.99), but not switching.

Conclusions: Oral DMDs have been widely adopted
in routine clinical practice as alternatives to injectable
DMDs. Only select claims-based factors predicted use
of oral DMDs, implying that their use may be driven
in part by patient preferences. Rapidly increasing use
of oral DMDs highlights the need for future research
examining their comparative effectiveness and safety.

2. Drug Utilization Patterns in Relapsing-Remitting
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Background: Over the past five years several new
drugs have become available for relapsing-remitting
multiple sclerosis (MS) patients. Until recently,
conducting conclusive drug utilization (DU) studies
in therapeutic areas involving both outpatient and in-
patient drugs has been difficult, but the regional
healthcare data warehouse of Stockholm County
(VAL) may facilitate such studies.

Objectives: The objective was to describe DU patterns
in MS over the past five years using VAL.

Methods: This was a population-based cohort study of
all treatment-naïve MS patients in Stockholm County
who started on MS drugs from 1 January, 2011, until
31 December, 2015. MS drugs available during the pe-
riod were interferon-β-1a and -1b, peginterferon-β-1a,
glatiramer acetate, natalizumab, alemtuzumab,
fingolimod, teriflunomide, dimethyl fumarate (DF),
and rituximab used off-label. All data were derived
from VAL. Patients were followed from starting on
the first MS drug until the earliest of: emigration, death
or latest data collection date. The choice of the first-,
second- and subsequent-line drug, switching and dis-
continuation rates were the outcomes. Descriptive sta-
tistics were used to summarize the data.

Results: The study population comprised 697 patients
(mean follow-up 2.8years). Before the introduction of
DF in May 2014, interferon-β-1a (Avonex) was the
most commonly used first-line drug (58%). Of patients
initiating therapy from May 2014 to December 2015
(n=201), 57% started on DF. Overall, throughout the
study period, 37% continued on the first MS drug,
14% discontinued and did not restart, and 49%
switched (37% one-time and 12% multiple-time
switchers). Of those who switched, 29% switched to
DF, 21% to rituximab, 21% to natalizumab, and 12%
to fingolimod. The most commonly used subsequent-
line drugs were rituximab (57%) and natalizumab
(23%).

Conclusions: DU patterns in MS have changed con-
siderably over the past five years. The use of inter-
feron-β-1a declined and a rapid DF uptake was due
to first-line use and switching from other treatment op-
tions. A substantial off-label use of rituximab in MS
patients warrants further studies of its effectiveness
and safety in this population.

3. Psoriasis Patients New to Specialist Care in
Sweden 2007-2009: A Two-Year Follow-Up of
Treatment Allocation

David Hägg1,3, Marie Eriksson2, Marcus Schmitt-
Egenolf1 and Anders Sundström3

1Dermatology and Venereology, Public Health and
Clinical Medicine, Umeå University, Umeå, Sweden;
2Dept of Statistics, Umeå School of Business and Eco-
nomics, Umeå University, Umeå, Sweden; 3Centre for
Pharmacoepidemiology, Karolinska Institutet, Stock-
holm, Sweden

Background: Treatment allocation to patients with
psoriasis is a process that has not been thoroughly elu-
cidated in large populations.

Objectives: To examine which factors predict choice
of conventional (non-biologic systemic) or biologic
treatment.

Methods: A cohort study on patients with a main di-
agnosis of psoriasis in the National Swedish Patient
Register between 2007 and 2009, without such diag-
nosis since 2001.
Treatment before and after the first diagnosis was

assessed by cross-linkage with the National Prescribed
Drug Register.
In order to analyze patients naïve to systemic treat-

ments used in psoriasis, patients with such treatment
before the first diagnosis of psoriasis were not
included.
Two Cox’ proportional hazards models were fitted

for the remaining 24,411 patients, giving Hazard Ra-
tios (HR) with 95% confidence intervals (CI) for the
two outcomes i) start of conventional systemic treat-
ment, and ii) start of biologic treatment.
Adjustments were made for sex, age, residency in

metropolitan area, level of education, presence of pso-
riatic arthritis, and quantity of topical treatment dis-
pensed on prescription during the year prior to
follow-up.

Results: Systemic treatment was initiated in 2,582
(10.6%) and biologic in 197 (0.8%) patients during
up to two-years of follow-up.
Residency in a metropolitan area was associated

with start of biologic treatment: HR 1.9 (CI 1.4-2.5),
whilst start of conventional treatment was not: HR
1.0 (CI 0.9-1.1).
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University education was associated with the two
treatments similarly: biologic treatment HR 1.6 (CI
1.0-2.4); conventional: HR 0.8 (CI 0.7-0.9).
Quantity of dispensed topical treatment was posi-

tively associated with both treatments: the HR’s in-
creased with increasing quantity.
Female sex was negatively associated with start of

both biologic and conventional treatment, albeit non-
statistically so for the former: HR 0.8 (CI 0.6-1.1)
and HR 0.8 (CI 0.7-0.9), respectively.

Conclusions: In the choice of treatment for psoriasis -
a choice between inexpensive conventional and costly
but efficient biological treatment - non-medical factors
play an important role. Equal access for all to the best
treatment is not at hand.

4. Cardiovascular Medication Utilization by
Educational Level Among Heart Failure Patients:
A Population-Based Cohort Study in the Lazio
Region, Italy

Anna Maria Bargagli, Silvia Cascini, Claudia Marino,
Marina Davoli and Nera Agabiti

Department of Epidemiology, Lazio Regional Health
Service, Rome, Lazio, Italy

Background:Medications play a key role in the treat-
ment of heart failure (HF), reducing mortality and hos-
pitalizations. Angiotensin-converting enzymes
inhibitors (ACEIs), Angiotensin-Receptor Blockers
(ARBs) and beta-blockers have been shown to de-
crease the risk of death and rehospitalisation and
should be considered in every patient. Low socio-eco-
nomic position (SEP) is associated with increased HF
morbidity and mortality but the relationship between
SEP and HF medication adherence remains uncertain.

Objectives: To investigate differences in utilization to
evidence-based therapy with ACEIs/ARB and beta-
blockers by educational level in a population-based
cohort of patients with HF.

Methods: Using regional Health Information Systems
we identified patients (≥35yrs) newly discharged with
HF between 01/01/2010 and 12/31/2013. We esti-
mated the proportion of patients receiving at least
two prescriptions of ACEIs/ARBs and at least one pre-
scription of beta-blockers during the year after dis-
charge by educational level. Multivariate logistic
regression analysis was used to identify factors associ-
ated to HF medication use.

Results: The study population included 30,886 pa-
tients, 51% were female, and 59% aged ≥75years;
8% did not have formal education while 3% attained
a post-secondary degree. Overall, 48% filled at least
two prescriptions of ACEIs/ARBs and at least one pre-
scription of beta-blockers in the year after discharge
(38% and 54% among uneducated and with the
highest educational level, respectively). Patients with-
out formal education were less likely to have prescrip-
tions for ACEIs/ARB and beta-blockers compared
with those with a post-secondary degree (OR: 0.81;
95% CI 0.69-0.95). Additionally, females and older
patients (≥65years) had a lower probability to receive
HF evidence-based therapy.

Conclusions: Preliminary findings from this study
suggest inequity in access to evidence-based therapy
with ACEIs/ARB and beta-blockers among HF pa-
tients, based on education, gender, and age. Adherence
to appropriate HF medication therapy and determi-
nants of adherence will be investigated.

5. Influenza Vaccination Uptake Among Adult
Asthma Patients in the United States

Sascha van Boemmel-Wegmann and Haesuk Park

Department of Pharmaceutical Outcomes and Policy,
University of Florida, Gainesville, FL, United States

Background: The Advisory Committee on Immuniza-
tion Practices (ACIP) classified asthma patients as a
high-risk population of developing severe influenza-
related complications. Little is known about how
adults with asthma or health care providers recently
comply with influenza vaccination recommended by
the ACIP.

Objectives: The objectives of this study were to assess
influenza vaccination uptake, to examine racial and
ethnic disparities and to identify influential factors on
influenza vaccination status among adults with asthma
in the United States.

Methods: Data from the 2011-2013 Behavioral Risk
Factor Surveillance System were analyzed to estimate
national prevalence of self-reported influenza vaccina-
tion uptake among patients aged 18-64. Multivariate
logistic regression was used to calculate odds ratios
for flu vaccination, adjusted for demographics, so-
cial-economic status (e.g., level of education) and var-
ious health related characteristics (e.g., perceived
health).
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Results: 44,680 asthma patients were included
(representing 24,625,862 individuals). Between 2011
and 2013, unadjusted influenza vaccination rate was
41.41% among adults with asthma. The proportion of
asthma patients receiving a flu shot increased slightly
from 2011 (41.55%) to 2013 (42.33%). Logistic re-
gression analyses showed that White Americans were
26.6% more likely to receive a flu shot (odds ratio
(OR)=1.26; 95% CI=1.12-1.43) versus African
American. Compared to Hispanics, White Americans
had 18.2% (OR=1.18; 95% CI=1.01-1.38) higher
odds for being vaccinated. Individuals with any type
of health insurance (OR=1.63; 95% CI=1.44-1.86)
and with a primary health care provider (OR=1.89;
95% CI=1.66-2.15) had an increased likelihood of
vaccination.

Conclusions: Although there was a trend toward in-
creases in influenza vaccination in patients with
asthma, the rates were far below from recent Healthy
People targets of 90%. This study found significant ra-
cial disparities in influenza vaccination uptake in
adults with asthma. In addition to race, having any
type of health insurance and the availability of a PCP
significantly increased the likelihood of receiving in-
fluenza vaccination.

6. The Impact of a Blood Glucose Test Strip
Quantity Limit Policy on Clinical Outcomes

Diana Martins1, Mina Tadrous2,3, Michael
Paterson1,9,10, Baiju R. Shah1,4,5,7, Muhammad M.
Mamdani1,2,3,4,5,8, Jack V. Tu1,4,7, Anna Chu1, David
N. Juurlink1,4,5,6,7, Samantha Singh1 and Tara
Gomes1,2,3,4

1The Institute for Clinical Evaluative Sciences, To-
ronto, ON, Canada; 2Li Ka Shing Knowledge Institute
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Leslie Dan Faculty of Pharmacy, University of To-
ronto, Toronto, ON, Canada; 4Health Policy, Manage-
ment, and Evaluation, University of Toronto, Toronto,
ON, Canada; 5Medicine, University of Toronto, To-
ronto, ON, Canada; 6Pediatrics, University of To-
ronto, Toronto, ON, Canada; 7Medicine, Sunnybrook
Health Sciences Centre, Toronto, ON, Canada; 8Med-
icine, St. Michael’s Hospital, Toronto, ON, Canada; 9

Family Medicine, McMaster University, Hamilton,
ON, Canada; 10Centre for Evaluation of Medicines,
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Background: In August 2013, the Ontario Public
Drug Program in Canada introduced a policy limiting

the number of blood glucose test strips (BGTS) reim-
bursed annually based on an individual’s diabetes ther-
apy, aligned with Canadian Diabetes Association
guidance. The policy led to a 22% reduction in utiliza-
tion and related costs in the year after its implementa-
tion, resulting in a one-year savings of $23.9 million.
The clinical impact of this policy is unknown.

Objectives: To evaluate the impact of the BGTS
quantity limit policy on diabetes-related clinical
outcomes.

Methods: We conducted a population based cross-
sectional time series analysis between April 1, 2008
and March 31, 2015 among public drug plan benefi-
ciaries aged 19 and older who were dispensed BGTS.
We measured rates of emergency department (ED)
visits for hyperglycemia and hypoglycemia, mean
HbA1c values and rates of physician visits quarterly,
stratified by age (19-64, 65+). A sensitivity analysis
was performed among high users of BGTS who
exceeded the quantity limits in the year prior to the
policy, since we anticipate this group is most likely
to be impacted by restricted BGTS access. We used in-
terventional autoregressive integrated moving average
(ARIMA) models with a ramp function to assess the
impact of the policy on outcomes.

Results: Rates of ED visits for hyperglycemia and hy-
poglycemia decreased among patients aged 19-64 (by
40.0% and 15.6%, respectively) and aged 65+ (by
55.2% and 37.2%, respectively) over the study period,
however these rates were not influenced by the BGTS
quantity limit policy (p>0.05 for each outcome).
Mean HbA1c values ranged on average between 7.0
and 7.5 over the study period, and were also not influ-
enced by the policy (p>0.05 for all comparisons).
Rates for all remaining outcomes were stable over
the study period (p>0.05 for all outcomes). Our find-
ings were consistent in our sensitivity analysis of high
users of BGTS (p>0.05 for all comparisons).

Conclusions: Our findings suggest no adverse out-
comes for patients following the implementation of a
BGTS quantity limit policy. Further monitoring of
outcomes over a longer follow-up period is warranted
to confirm the long-term impact of the policy.

7. Risk Minimization Evaluation in a Distributed
Data Network – An IMEDS Evaluation Pilot
Assessment of the 2010 Class Label Change for
Proton Pump Inhibitors
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Background: Evaluation of risk minimization (RM)
actions is an emerging area of regulatory science.

Objectives: We used publicly-available Sentinel ana-
lytic tools for a RM evaluation of the 2010 class-wide
proton-pump inhibitors (PPIs) label change that
warned of a potential increase risk of bone fracture,
recommended using PPIs for the lowest dose and
shortest duration, and to manage bone status for those
at risk for osteoporosis (OP).

Methods: The cohort consisted of adults aged
>=18yr prescribed PPIs; incident (no PPI claim in
>=183d) and prevalent users were evaluated sepa-
rately. Patients with fracture risk factors were
excluded.
Users of the 8 PPIs noted in the label change were

defined using National Drug Codes in outpatient phar-
macy claims. Outcomes evaluated PRE (1Jan07-
31May10) and POST (1Jun10-30Apr15) label change
were: number of PPI users overall; mean duration of
PPI use; proportions of PPI use: ≥1yr; at low/high
doses; with incident fractures; and OP screening or
interventions.
Nine Sentinel data partners participated. Feasibility

data informed use of more complex analyses. Consis-
tent with typical FDA use of these tools, analyses did
not include direct comparisons or statistical testing,
but include rates and proportions stratified by age,
sex, and year.

Results: There were 1,488,869 and 2,224,420 incident
PPI users in the PRE and POST periods, respectively.
The proportion of use ≥1yr decreased across periods
(7.8% vs. 7.0%), as did days supplied/user from
130.4 to 113.7 d among all users, and from 830.8 to
645.4 d among users ≥1yr. OP screening and interven-
tions did not appear to increase (data not shown), but
the proportion of patients with fractures decreased
(4.4% vs. 3.1%). Results were similar for prevalent
users.

Conclusions: This analysis demonstrated the ability to
use Sentinel tools to assess the effectiveness of RM ac-
tions. Limitations include lack of confounding control,
simple descriptive analysis techniques, and several
outcomes were defined only by diagnosis or medica-
tion code. The results show the potential value of a
large distributed data network in assessing RM
effectiveness.

8. The Impact Of Risk Minimisation Measures On
The Incidence And Prevalence Of Use Of
Strontium Ranelate At The Population Level:
Preliminary Results Of A Multi-National Cohort
Study Including 5 European Countries

Klara Berencsi1, Cristina Reyes Reyes2, Lars
Pedersen1, Preciosa Coloma3, Francesco Lapi4,
Monica Simonetti4, Peter Rijnbeek3, Miriam C.
Sturkenboom3 and Daniel Prieto-Alhambra2,5

1Clinical Epidemiology, Aarhus University Hospital,
Aarhus, Denmark; 2SIDIAP Database, Idiap Jordi
Gol, Universitat Autònoma de Barcelona, Barcelona,
Catalonia, Spain; 3Medical Informatics, Erasmus
Medical Center, Rotterdam, Netherlands; 4HSD,
SIMG (Societa’ Italiana di Medicina Generale – Ital-
ian Society of General Practice), Florence, Italy; 5

NDORMS, University of Oxford, Oxford, United
Kingdom

Background: Concerns on strontium ranelate (SR)
cardiovascular safety have recently led to risk
minimisations measures (RMM), imposed by the
EMA in April 2014.

Objectives: To determine the prevalence and inci-
dence of SR use before and after the imposition of
new RMM at the European population-based level.

Methods: Setting and Design: Population-level, elec-
tronic medical records-based, multi-database, multi-
national (Denmark, Italy, Netherlands, Spain, UK), co-
hort study.
-Follow-up: from (latest of) start of study period or 1

year of valid data, until (earliest of) moving out, death
or date of last data extraction.
-Study periods: Reference (January 2004 -may

2013), Transitional (june 2013-march 2014) and As-
sessment (from april 2014 onwards).
-Exposure: RMMs as imposed by EMA in April/

2014.
-Outcomes: Use (prescription/dispensation) of SR.
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-Statistical analysis: Incidence (IR) and average
monthly prevalence rates of SR use in each study pe-
riod were computed, overall and stratified by age, gen-
der, and country.

Results: Over 114.8 million person-years (py) of data
were included. 73,157 SR users were identified
(89.6% women). The overall IR of SR use in the refer-
ence period was 7.19/10,000 py [95%CI 7.19 to
7.19]), subsequently decreased by almost 75% in the
transition (IR 1.82 [1.82 to 1.82]), and further (by
>95%) in the assessment period (IR 0.34 [0.34 to
0.34]). Similarly, prevalence rates decreased from
63.68/10,000 py [95%CI 63.42 to 63.94] to 51.01
[49.14 to 52.88]) in the transition, and then by almost
80% in the assessment period: 13.34 [12.93 to 13.76].
Similar trends were observed after stratification by
country, age, and gender (data not shown).

Conclusions: The newly imposed RMM measures
have had a substantial impact on the use of SR in 5 Eu-
ropean countries, with overall reductions of >95% in
incidence and almost 80% in prevalence in the com-
munity. Further data and statistical testing for signifi-
cance are needed to characterise the sustained effect
of these RMM measures in the coming years.

9. Evaluating Patient Knowledge of Risks and Safe
Use of Xarelto (Rivaroxaban)

Laurie J. Zografos1, Kiliana Suzart2, Andrea Horvat-
Broecker2, Montse Soriano-Gabarró2, Dan L. Wolin3,
Brian Calingaert4, Eric K. Davenport5, Kelly A.
Hollis1 and Elizabeth Andrews4

1Surveys and Observational Studies, RTI Health Solu-
tions, Research Triangle Park, NC, United States; 2

Global Epidemiology, Bayer Pharma AG, Berlin, Ger-
many; 3Surveys and Observational Studies, RTI
Health Solutions, Ann Arbor, MI, United States; 4

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 5Biostatistics, RTI Health Solutions, Research
Triangle Park, NC, United States

Background: \Rivaroxaban is an oral direct Factor Xa
inhibitor approved in Europe in 2011 for the preven-
tion of stroke and systemic embolism in adult patients
with nonvalvular atrial fibrillation and treatment of
deep vein thrombosis (DVT), and for prevention of re-
current DVT and pulmonary embolism following an
acute DVT in adults. As part of a safety risk manage-
ment plan revision, a prescriber guide and patient alert

card (PAC) were distributed in Europe to provide edu-
cation on key safety information.

Objectives: To measure whether patients received and
used the PAC and evaluate their knowledge of the key
safety messages.

Methods: This study was conducted in the United
Kingdom, Germany, France, and Spain. Patients were
identified through a diverse sample of medical sites.
Physicians invited patients who had taken rivaroxaban
in the last 3months to complete questionnaires on their
knowledge of key safety information for rivaroxaban.

Results: A total of 427 patients (90% of the total in-
vited) were included in the analysis. Approximately
half of patients (47%) reported having received the
PAC. Among those patients, 81% reported reading
the card, with 85% keeping the card with them some
(14%) or all (71%) of the time. Most patients reported
they show it to every doctor or dentist they visit.
Eighty percent were aware of the most important risk
(i.e., anticoagulants can cause bleeding). Knowledge
was generally high>85% correct) for questions about
the indication for treatment, when to consult with their
doctor, and when to inform other physicians they are
taking rivaroxaban. A lower percentage of patients
(60%) correctly reported that rivaroxaban should be
taken with food. Fewer than half of patients (43%)
knew that they should not miss a dose of rivaroxaban
in order for it to be effective in preventing thromboem-
bolic events. Knowledge about the signs or symptoms
of bleeding varied by symptom, with the highest cor-
rect response proportion (61%) for unusual bruising
and the lowest (18%) for pain.

Conclusions: The observed patterns of knowledge are
as expected with highest levels of patient knowledge
on the most important risks and safe-use conditions.

10. An Association Between Beliefs About
Medicines and Drug Non-Adherence in Patients
with Chronic Diseases in China

Li Wei1, Sarah Chapman1, Xiaomei Li2, Xin Li3,
Ruoling Chen4, Angel Chater1 and Rob Horne1

1Department of Practice and Policy, School of Phar-
macy, University College London, London, United
Kingdom; 2Department of Rheumatology and Immu-
nology, Anhui Provincial Hospital, Hefei, China; 3De-
partment of Neurology, The Second Hospital, Tianjin
Medical University, Tianjin, China; 4Centre for
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Health and Social Care Improvement, University of
Wolverhampton, Wolverhampton, United Kingdom

Background: Non-adherence to medications is a
global problem in chronic disease management. Pa-
tient’s beliefs about medicines measured by the Beliefs
about Medicines Questionnaire (BMQ) have been as-
sociated with medicine non-adherence in numerous
studies conducted outside of China.

Objectives: To investigate what is the current medi-
cine belief and whether medicine belief is associated
with medication adherence in patients with chronic
diseases in China.

Methods: A cross-sectional study was conducted in
two large urban hospitals in Hefei and Tianjin, China.
Patients were hospital inpatients and outpatients re-
cruited between January 2014 and September 2014
(313 stroke patients, 315 diabetic patients and 339
rheumatoid arthritis (RA) patients). They completed
a questionnaire consisting of demographic and infor-
mation, the Beliefs about Medicines Questionnaire
(BMQ) including subscales measuring beliefs about
medication used for patients’ conditions (stroke/diabe-
tes/RA) and beliefs about medicines in general, the
perceived sensitivity to medicines scale (PSM) and
the medication adherence report scale (MARS). Medi-
cation adherence was measured by MARS. Non-ad-
herence was defined as <80% adherence. The
association between non-adherence and beliefs about
medicines was assessed using a logistic regression
model.

Results: 311 patients were non-adherent to their drug
treatment [159 (51.0%) in the stroke group, 60
(26.7%) in the diabetes mellitus group and 62
(19.8%) in the RA group, p<0.01]. After adjusting
for baseline characteristics, patients who had higher
concerns about their medicines, believed that they
were personally sensitive to the effects of medications,
and had a weaker belief in the benefits of pharmaceu-
tical medicine were typically more non-adherent
(BMQ-Concern ORs, 1.35, 95%CI 1.07-1.71 and
PSM OR 1.44, 95%CI 1.16-1.80).

Conclusions: The BMQ is a useful tool to identify
non-adherent patients with stroke, diabetes mellitus
and RA. In future, adherence intervention studies
could use the BMQ to screen for patients who are at
risk of non-adherence.

11. Improving Medicines Management at Patients
Hospital Discharge

Alice V. Gilbert1,2, Michael S. Roberts2,3, Desmond
B. Williams3, Bhavini Patel1, Joanna Wallace1 and
Andrew L. Gilbert4

1Department of Health, Northern Territory Govern-
ment, Darwin, Northern Territory, Australia; 2School
of Medicine, University of Queensland, Brisbane,
Queensland, Australia; 3School of Pharmacy and
Medical Science, University of South Australia, Ade-
laide, South Australia, Australia; 4Quality Use of
Medicines and Pharmacy Research Centre, University
of South Australia, Adelaide, South Australia,
Australia

Background: Continuum of medicine management
and clinical handover is a major risk in the Australian
health system.

Objectives: Examine how medicines information is
communicated from hospital to community, how it
can be improved? Explore the implementation and
sustainability of a new handover tool.

Methods: Intervention: Medicines Information Trans-
fer Fax (MITF) provided by hospital pharmacists (HP)
at discharge to community health practitioners.
Mixed method using explanatory sequential design

conducted over 7-year period in 4 Tertiary Teaching
Hospitals. Quantitative data (4 audits; accuracy and
timeliness of Hospital Discharge Summary (HDS)
(n=76), comparing severity of errors in medicines
handover in HDS and MITF (n=80), selection of high
risk patients by HP (n=79), and 2 surveys (n=78))
were analysed using Chi-square (CS). Qualitative data
(workshop of 19 pharmacists, and survey of 47 Medi-
cal Practitioners and 31 Community Pharmacists)
analysed thematically and interpretively.

Results: Quantitative results confirmed medicines in-
formation within the HDS was sub-optimum although
improving over the study period. Accuracy within the
HDS improved 11% (8/74) in 2009 to 77% (58/75) in
2014 (CS=14.3, p=0.00015). Timeliness of HDS im-
proved; 45.9% (28/61) in 2009 to 60% (47/78) in 2014
(CS=17.1, p=0.00036). MITF accuracy improved:
93% (71/76) in 2009 to 98% (81/83) in 2014
(CS=18.5, p=0.00017). Timeliness showed a de-
crease from 100% (80/80) in 2009 to 93% (71/76) in
2014 (CS=18.5, p=0.000017). HP correctly identi-
fied high risk patients to receive MITF; 100% (79)
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met high risk criterion indicating appropriate prioriti-
zation. Of community medical staff and pharmacists
42/47 (89%) and 25/31(80%) found the MITF useful.
The workshop specified MITF as a valuable service
and a standardized tool is beneficial. Limitations in-
cluded staffing, time, and frustration with electronic
systems. Community medical staff expressed a need
for MITF to be independent of the HDS due to unac-
ceptable time delays with the HDS.

Conclusions: A tool which included concise, informa-
tive, timely, accurate and trusted medicines informa-
tion was developed. Success of the program was
clear by end user satisfaction and sustainability.

12. Everyone Isn’t Average: Quantifying
Heterogeneity in Crohn’s Disease Patients’ Benefit-
Risk Tradeoff Preferences

Meenakshi Bewtra1, F. Reed Johnson3, Shelby Reed3,
Frank I. Scott2 and James D. Lewis1

1Medicine, University of Pennsylvania, Philadelphia,
PA, United States; 2University of Colorado, Denver,
CO, United States; 3Duke University, Durham, NC,
United States

Background: Health-technology assessment (HTA)
models employ utility weights to quantitatively assess
the benefit-risk balance of therapies but do not rou-
tinely account for heterogeneity in patients’ prefer-
ences for different health states or therapy risks.

Objectives: To assess heterogeneity in patients’ stated
preferences for health states and medication-related
risks relevant to Crohn’s disease (CD).

Methods: An online stated-preference survey was ad-
ministered to CD patients comparing two medical
therapies for moderately active CD. Each treatment
option was characterized by differing levels of: time
with active disease symptoms, severity of symptoms,
duration of therapy with steroids, and risks of serious
infection, cancer, and need for surgery. Latent-class
choice models identified groups of patients with simi-
lar treatment-outcome preferences.

Results: Among 811 respondents, latent -class analy-
sis demonstrated three distinct groups whose choices
were strongly influenced by: 1) duration of active
symptoms (61%), 2) duration of steroid use (25%),
or 3) avoidance of risks of cancer, infection or surgery
(14%) when choosing a therapy. Class membership

was significantly correlated with disease history, cur-
rent symptoms and having a family member with can-
cer. The more risk-tolerant participants who prioritized
reducing time with active symptoms were more often
under age 44 (p<0.001) and were more likely to be
men (p<0.001).

Conclusions: Substantial heterogeneity exists among
CD patients’ preferences for medication efficacy and
potential harms. Avoiding the ecological fallacy of as-
suming all patients have mean-value preferences could
result in significant differences in the conclusions of
HTA models evaluating benefits and risks of alterna-
tive therapeutic options.

13. Clinical Outcomes Of Concomitant Use Of
Warfarin And Selective Serotonin Reuptake
Inhibitors

Yaa-Hui Dong, Katsiaryna Bykov, Niteesh K.
Choudhry, Macarius M. Donneyong, Krista F.
Huybrechts, Raisa Levin, Sebastian Schneeweiss and
Joshua J. Gagne

Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, United
States

Background: Patients treated with warfarin are often
co-prescribed selective serotonin re-uptake inhibitors
(SSRIs) for co-existing depression. The SSRIs, fluox-
etine and fluvoxamine, are potent CYP2C9 inhibitors
that may increase warfarin plasma concentrations and
subsequently, lead to increased risk of bleeding or de-
creased risk of thrombosis.

Objectives: To examine whether treatment with war-
farin and a SSRI that is a potent CYP2C9 inhibitor
has higher rates of bleeding or lower rates of
thrombosis.

Methods: We identified warfarin initiators who had a
subsequent SSRI prescription in 5 US claims data-
bases. Patients were followed from the date of SSRI
use for as long as they were exposed to both warfarin
and their index SSRI groups up to 180days. Stratified
Cox regression models were used to estimate hazard
ratios (HRs) and 95% confidence intervals (CIs) for
hospitalized bleeding events, thrombosis events, and
mortality comparing patients treated with SSRIs that
are potent CYP2C9 inhibitors (fluoxetine,
fluvoxamine) to those treated with SSRIs that are
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non-potent CYP2C9 inhibitors after variable-ratio pro-
pensity score matching.

Results: The eligible cohort comprised 52,129 pa-
tients, with a total of 822 bleeding events, 1,169
thrombosis events, and 766 deaths. 8,011 (15%) used
SSRIs that are potent CYP2C9 inhibitors. HRs com-
paring patients treated with SSRIs that are potent
CYP2C9 inhibitors to those treated with SSRIs that
are non-potent CYP2C9 inhibitors were 1.14 (95%
CI, 0.94-1.38) for bleeding events, 1.03 (95% CI,
0.87-1.21) for thrombosis events, and 0.90 (95% CI,
0.72-1.14) for mortality. Results were consistent
across individual component outcomes, different war-
farin stabilization periods, and subgroup analyses.

Conclusions: Patients concomitantly treated with war-
farin and SSRIs that are potent CYP2C9 inhibitors had
comparable rates of bleeding events, thrombosis
events, and mortality as patients treated with warfarin
and SSRIs that are non-potent CYP2C9 inhibitors.
SSRI inhibition of CYP2C9 does not appear to affect
the safety or effectiveness of warfarin treatment in
clinical practice.

14. Propranolol Use and Survival from Breast
Cancer: A Pooled Analysis of 133,251 Breast
Cancer Patients from the European Cancer
Pharmacoepidemiology Network

Chris Cardwell1, Anton Pottegård2, Evelien Vaes3,
Hans Garmo4, Liam Murray5, Chris Brown6, Pauline
Vissers7, Michael O’Rorke1, Kala Visvanathan8,
Deirdre Cronin-Fenton9, Harlinde De Schutter3, Mats
Lambe10, Des Powe11, Myrthe van Herk-Sukel12,
Anna Gavin13, Søren Friis14, Linda Sharp15 and
Kathleen Bennett16

1Centre for Public Health, Queen’s University Belfast,
Belfast, United Kingdom; 2University of South Den-
mark, Odense; 3Belgian Cancer Registry, Brussels; 4

King’s College London, London; 5University Belfast,
Belfast Northern Ireland, United Kingdom; 6National
Cancer Registry Ireland, Cork; 7Netherlands Compre-
hensive Cancer Organisation, Utrecht; 8Johns Hop-
kins University School of Medicine, Baltimore; 9

Aarhus University, Aarhus; 10Karolinska Institutet,
Stockholm; 11Queens Medical Centre, Nottingham;
12PHARMO Institute for Drug Outcomes Research,
Utrecht; 13Northern Ireland Cancer Registry, Belfast;
14Danish Cancer Society, Copenhagen; 15Newcastle
University, Newcastle upon Tyne; 16Trinity College
Dublin, Dublin

Background: Preclinical studies have demonstrated
that propranolol inhibits several pathways involved
in breast cancer progression and metastasis.

Objectives:We investigated whether breast cancer pa-
tients who used propranolol, or other non-selective
beta-blockers, had reduced breast cancer-specific or
all-cause mortality in eight European cohorts.

Methods: Incident breast cancer patients were identi-
fied from eight cancer registries and compiled through
the European Cancer Pharmacoepidemiology Net-
work. Propranolol and non-selective beta-blocker use
was ascertained for each patient. Breast cancer-specific
and all-cause mortality were available for five and
eight cohorts, respectively. Cox regression models
were used to calculate hazard ratios (HR) and 95%
confidence intervals (CIs) for cancer-specific and all-
cause mortality by propranolol and non-selective
beta-blocker use. HRs were pooled across cohorts
using meta-analysis techniques. Dose-response analy-
ses by number of prescriptions were also performed.
Analyses were repeated investigating propranolol be-
fore cancer diagnosis.

Results: The combined study population included
133,251 breast cancer patients. Overall, there was no
association between propranolol use after diagnosis
of breast cancer and breast cancer-specific or all-cause
mortality (fully adjusted HR=0.94, 95% CI, 0.77,
1.16 and HR=1.09, 95% CI, 0.93, 1.28, respectively).
There was little evidence of a dose-response relation-
ship. There was also no association between proprano-
lol use before breast cancer diagnosis and breast
cancer-specific or all-cause mortality (fully adjusted
HR=1.03, 95% CI, 0.86, 1.22 and HR=1.02 95%
CI, 0.94, 1.10, respectively). Similar null associations
were observed for non-selective beta-blockers.

Conclusions: In this large pooled analysis of breast
cancer patients, use of propranolol or non-selective
beta-blockers was not associated with improved
survival.

15. Statins and Reduced Risk of Liver Cancer:
Evidence for Confounding

Laurel A. Habel, Ninah Achacoso, Bruce Fireman and
Gary D. Friedman

Division of Research, Kaiser Permanente Northern
California, Oakland, CA, United States
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Background: Several studies have reported a strong
negative association between statin use and risk of
liver cancer. While statins have anti-carcinogenic
properties, this inverse association may suffer from
confounding by indication (high cholesterol) or con-
traindication (liver disease).

Objectives: To examine the association between
statins and liver cancer risk, after accounting for po-
tential confounding by laboratory measures of choles-
terol and liver enzymes (to our knowledge, not done
previously).

Methods: We conducted a case-control study within
Kaiser Permanente Northern California (KPNC), an
integrated health care system. The study was restricted
to adults with pharmacy benefits and no history of can-
cer. The cancer registry was used to identify diagnoses
of primary liver cancer. Each case of liver cancer
(n=2,877) was matched to up to 50 controls
(n=142,850) on age, sex, and length of health plan
membership. Pharmacy records were used to identify
statin prescriptions. Data on cholesterol and liver en-
zymes, as well as other covariates, were obtained from
electronic health records. We used conditional logistic
regression to calculate adjusted odds ratios (ORs) for
the association between statins and liver cancer risk.
We then used restriction and adjustment to examine
whether the association was confounded by levels of
cholesterol or liver enzymes.

Results: Before restricting on and adjusting for cho-
lesterol and liver enzymes, there was a strong inverse
association between statins and liver cancer risk; the
adjusted OR for 18+ statin prescriptions vs. 0 prescrip-
tions was 0.41 (95% CI 0.35-0.49), similar to previous
findings. The OR for 18+ prescriptions rose to 0.87
(95% CI 0.55-1.39) after restricting to individuals with
a first elevated cholesterol level not preceded by statin
use. After restricting to those with a liver function test
within 1year of the elevated cholesterol and adjusting
for enzyme levels, the negative association with statins
disappeared for prescription categories 3-7, 8-17, and
18+, with OR=1.21 (95% CI 0.53-2.75) for 18+
prescriptions.

Conclusions: Our findings cast doubt on the causality
of the frequently observed inverse association between
statins and liver cancer.

16. Acute Liver Injuries and Antiarrhythmic
Drugs: A Case-Referent Study from the PGRx
Surveillance System on Medicine Use

Lamiae Grimaldi-Bensouda1, Jacques Benichou1,
Michel Rossignol1, Dominique Larrey2, Lucien
Abenhaim1 and Thierry Poynard3

1LA-SER Europe, London, United Kingdom; 2Centre
Hospitalier Régional Universitaire de Montpellier,
Montpellier, France; 3Hepato-Gastroenterology De-
partment, Groupe Hospitalier Pitié-Salpêtrière, Paris,
France

Background: Spontaneous reports of acute liver in-
jury (ALI) in patients using dronedarone triggered an
alert by the EMA in 2011.

Objectives: To assess the risk of ALI with class III an-
tiarrhythmic drugs controlling for other potential ALI-
inducing drugs.

Methods: All consecutive cases of ALI aged
≥50years were identified in hepato-gastroenterology
centres across Germany (September 2010-February
2014). ALI was defined as a new increase ≥3 times
the upper limit of normal (ULN) for at least one of
the transaminases or ≥2 times the ULN if alkaline
phosphatase ≥2 times the ULN, with (definite case)
or without (biochemical case) suggestive signs and
symptoms assessed by a panel gastroenterologist blind
to drug exposure. Each case was matched for gender,
age and date of recruitment to a set of community con-
trols without liver disorder recruited by general practi-
tioners. Drug exposure was assessed up to two years
prior to the index date (ALI onset for cases, recruit-
ment date for controls) using telephone standardised
interviews to patients validated against physicians’
prescriptions. Conditional logistic regressions were
controlled for co-medication and for a ALI risk score
that included body mass index, smoking, alcohol con-
sumption and diabetes.

Results: 252 cases (136 definite and 116 biochemical)
were matched to 1,081 controls, of which 59.1% were
females with a mean age of 63.9years. A high risk
score for ALI (fourth quartile) was observed in
32.5% and 22.3% of cases and controls, respectively.
Any exposure to class III antiarrhythmic drugs was
4.0% in cases and 1.5% in controls for an adjusted
Odds ratio (OR) of 3.61 (95% confidence interval
(CI): 1.56 – 8.35). Associations with exposure to
dronedarone and amiodarone were respectively 3.13
(95% CI: 0.66 – 14.78) and 5.90 (1.74 – 20.00). Re-
striction to definite ALI cases did not change these
results.
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Conclusions: Class III antiarrhythmic drugs were as-
sociated to ALI and results were robust to case defini-
tions. This study could not rule out a bias by indication
which would not, in itself, explain the results. Contin-
ued vigilance must be enforced with the use of this
class of drugs.

17. Association of Idiopathic Inflammatory
Myositis with Statin Exposure: A Population Based
Case Control Study

Gillian E. Caughey1, Genevieve M. Gabb2,3, Saffron
Ronson4, Michael Ward4, Catherine L. Hill5,6,7 and
Vidya Limaye3,7

1Quality Use of Medicines and Pharmacy Research
Centre, Sansom Institute, School of Pharmacy and
Medical Sciences, University of South Australia, Ade-
laide, SA, Australia; 2General Medicine, Royal Ade-
laide Hospital, Adelaide, South Australia, Australia;
3Discipline of Medicine, University of Adelaide, Ade-
laide, South Australia, Australia; 4School of Phar-
macy and Medical Science, University of South
Australia, Adelaide, South Australia, Australia; 5De-
partment of Rheumatology, Queen Elizabeth Hospital,
Adelaide, South Australia, Australia; 6The Health Ob-
servatory, Discipline of Medicines, University of Ade-
laide, University of Adelaide, Adelaide, South
Australia, Australia; 7Rheumatology Unit, Royal Ade-
laide Hospital, Adelaide, South Australia, Australia

Background: Statins are widely prescribed for cardio-
vascular risk reduction. The muscular adverse effects
associated with statin use, including myalgia and rhab-
domyolysis are well recognised. Idiopathic inflamma-
tory myositis is a rare, severe, debilitating condition,
most commonly presenting with painless proximal
limb girdle weakness. It requires aggressive immuno-
suppressive therapy and may result in permanent dis-
ability and even death. The relationship between
statin use and idiopathic inflammatory myositis is less
certain.

Objectives: To examine the association between his-
tologically confirmed idiopathic inflammatory myosi-
tis and prior exposure to statins.

Methods: A retrospective case control study was con-
ducted between 1990 and 2014 of all histologically
confirmed cases of inflammatory myositis in adults
aged 40years and older from the South Australian
Myositis Database. Data on exposure to statins were
obtained from medical records and compared to

population-based controls matched 3:1 on age (within
two years) and gender from the North West Adelaide
Health Study. The prevalence and odds ratio (95%
CI) for statin exposure were calculated.

Results: A total of 221 cases and 662 controls were in-
cluded in the study. Polymyositis (n=87, 39.4%), was
the most common type identified, followed by inclu-
sion body myositis (n=66, 29.9%), dermatomyositis
(n=26, 11.8%), necrotising myositis (n=24, 10.9%)
and non-specific chronic inflammatory myositis
(n=18, 8.1%). A total of 30.8% of cases were exposed
to statins, compared to 21.6% controls. Exposure to
statins was associated with an OR 1.6 (95% CI 1.15-
2.27, p<0.001) and stratification of the analysis by
time of exposure the OR increased to 2.11 (95% CI
1.33-3.35, p=0.0015).

Conclusions: Patients with histologically confirmed
inflammatory myositis had an increased likelihood of
prior statin exposure compared with general popula-
tion. This warrants further investigation in view of
the increasing population exposure to statins and the
severity of the disease outcome.

18. Confounding of the Association Between Statins
and Parkinson Disease: Review and Meta-Analysis

Katsiaryna Bykov1,2, Kazuki Yoshida2, Marc G.
Weisskopf2 and Joshua J. Gagne1

1Department of Medicine, Division of
Pharmacoepidemiology and Pharmacoeconomics,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 2Department of
Epidemiology, Harvard T.H. Chan School of Public
Health, Boston, MA, United States

Background: Both statins and higher serum choles-
terol have been reported to reduce the risk of
Parkinson disease (PD). Accounting for baseline cho-
lesterol levels is therefore necessary to avoid con-
founding by indication in observational studies of the
association between statins and PD; however, it is
not routinely done.

Objectives: To conduct a systematic review and strat-
ified meta-analysis of epidemiologic studies to assess
the impact of cholesterol adjustment on the association
between statins and PD.

Methods: We systematically searched the Medline
(through June 2015) for studies that reported
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quantitative estimates of the association between
statins and incident PD. Random-effects meta-analysis
was used to assess the effect of statins on PD sepa-
rately among studies that adjusted for either choles-
terol or hyperlipidemia and studies that did not.
Studies with possible bias due to reverse causation,
immortal time bias, and outlying results were excluded
in sensitivity analyses.

Results: Ten eligible studies were identified. Among
the six studies that did not adjust for cholesterol, a pro-
tective effect of statins was observed (relative risk
[RR], 0.75; 95% confidence interval [CI] 0.60-0.92).
Excluding studies with possible bias due to reverse
causation and stratifying on study design did not affect
the results. No protective effect was observed among
the four studies that adjusted for either cholesterol or
hyperlipidemia (RR, 0.91; 95% CI, 0.68-1.22). The ef-
fect estimate increased to 1.04 (95% CI, 0.68-1.59)
when a study with immortal time bias was excluded.
Significant heterogeneity in results was observed in
both groups (I2=92% and 75%, for cholesterol-unad-
justed and adjusted group, respectively). Begg’s fun-
nel plot and Egger’s test (p-value for bias=0.01)
suggested possible publication bias; however, the
number of studies was small and other factors, such
as true heterogeneity and poor methodological design
of individual studies, could be responsible for the
asymmetry.

Conclusions: The apparent protective effect of statins
on risk of PD is at least partially, if not fully, explained
by confounding by statin indication.

19. Ondansetron Use Among Pregnancies
Identified In The Sentinel Distributed Database

Lockwood G. Taylor1, Patty Greene1, Steven T. Bird1,
Marsha E. Reichman1, Leyla Sahin1, Melissa S.
Tassinari1, Susan E. Andrade2, Katherine
Haffenreffer3 and Darren Toh3

1Center for Drug Evaluation and Research, U.S. Food
and Drug Administration, MD; 2Meyers Primary Care
Institute, Worcester, MA; 3Department of Population
Medicine, Harvard Medical School and Harvard Pil-
grim Health Care Institute, Boston, MA

Background: Ondansetron is a selective 5HT-3 recep-
tor antagonist approved for prevention of nausea and
vomiting (NV) associated with chemotherapy, radio-
therapy, and post-operatively. Ondansetron is not ap-
proved for NV in pregnancy (NVP), yet it is

commonly prescribed. Recent reports of possible
ondansetron-associated congenital malformations
prompted a review of ondansetron use for NVP.

Objectives: To assess ondansetron use in pregnancy
in the context of other antiemetics among a large in-
sured U.S. population of women delivering live births.

Methods: We assessed ondansetron and other anti-
emetic use among pregnant women delivering live
births from 2001-2014 using administrative healthcare
data contributed by 15 data partners to the Sentinel
Distributed Database. This retrospective pregnancy
cohort consists of a primarily commercially insured
U.S. population. Pregnancies ending in live birth were
identified using a previously validated algorithm. All
forms of ondansetron and two other common anti-
emetics, promethazine and metoclopramide, were
identified using National Drug Codes. We calculated
the prevalence of anti-emetic use by trimester and cal-
endar year.

Results: In a population of over 2.1 million pregnan-
cies, the prevalence of ondansetron, promethazine, or
metoclopramide use anytime in pregnancy was
14.5%, 10.8%, and 4.1%, respectively. Ondansetron
use increased from <1% of pregnancies in 2001 to
22.1% of pregnancies in 2014, with much of the in-
crease attributable to oral ondansetron beginning in
2006. Promethazine use increased modestly between
2001 (13.8%) and 2006 (16.0%) but decreased annu-
ally after 2006 to 8.5% in 2014. A similar trend was
observed for metoclopramide, with the highest use in
2006 (6.0%) and decreasing annually to 3.4% in
2014. For all antiemetics, use was highest in the first
trimester and decreased in the second and third
trimesters.

Conclusions: Recent data suggest nearly one-quarter
of insured U.S. pregnant women received ondansetron
sometime during their pregnancy. This off-label use
continues despite reports of possible adverse fetal out-
comes and the availability of an FDA-approved prod-
uct for management of NVP.

20. Use Of Antibiotics During Pregnancy And The
Risk Of Spontaneous Abortion

Flory T. Muanda1,2, Odile Sheehy2 and Anick
Bérard1,2
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1Faculty of Pharmacy, University of Montreal, Mon-
treal, QC, Canada; 2Research Center, CHU Sainte-
Justine, Montreal, QC, Canada

Background: Although antibiotics are widely used
during pregnancy, evidence regarding their fetal safety
remains limited.

Objectives: To assess the association between the use
of antibiotics classes and types and the risk of sponta-
neous abortion (SA) taking into account indication of
use.

Methods: We conducted a nested case-control study
within the Quebec Pregnancy Cohort (1998-2009).
Planned abortions and pregnancies exposed to
fetotoxic drugs were excluded. SA was defined as hav-
ing a diagnosis or procedure related to SA before the
20th week of pregnancy. Index date was defined as
the gestational age of the SA. Ten controls per case
were randomly selected and matched on index date
and calendar year of pregnancy. Use of antibiotics
was defined by filled prescriptions between the 1st
day of gestation until index date and was compared
to i) non-exposure, and to ii) exposure to penicillin/
cephalosporins.We also studied each specific type of
antibiotics separately using the same comparator
groups. Conditional generalized estimation equation
(GEE) regressions were used to estimate crude and ad-
justed odds ratios (OR), and 95% confidence intervals
(95%CI), taking into account the indications and other
potential confounders.

Results: Adjusting for potential confounders, use of
azithromycin (aOR 1.65, 95%CI 1.34-2.02, 110 ex-
posed cases) and clarithromycin (aOR 2.35, 95%CI
1.90-2.91, 111 exposed cases) were associated with
an increased risk of SA. Use of tetracyclines and quin-
olones had similar impact on the risk of SA suggesting
a class effect (aOR 2.59, 95%CI 1.97-3.41, 67 tetracy-
cline exposed cases; aOR 2.72, 95%CI 2.27-3.27, 160
quinolone exposed cases). Sulphonamide (aOR 2.01,
95%CI 1.36-2.97; 30 exposed cases), and metronida-
zole (aOR 1.70, 95%CI 1.27-2.26; 53 exposed cases)
were also increasing the risk of SA. Similar results
were found when using penicillin/cephalosporins as
comparator group.

Conclusions: Macrolides excluding erythromycin as
well as quinolones, tetracyclines, sulfonamides and
metronidazole use during early pregnancy were asso-
ciated with an increased risk of SA even after taking
into account maternal infections.

21. Pregnancy Outcomes in Women with Chronic
Hypertension Initiated on Labetalol versus
Methyldopa

Brian T. Bateman1,3, Krista F. Huybrechts1,
Jacqueline Cohen2, Helen Mogun1, Rishi J. Desai1,
Elisabetta Patorno1 and Sonia Hernandez-Diaz2

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 2Department of
Epidemiology, Harvard T.H. Chan School of Public
Health, Boston, MA, United States; 3Department of
Anesthesiology, Critical Care, and Pain Medicine,
Massachusetts General Hospital and Harvard Medi-
cal School, Boston, MA

Background: Labetalol and methyldopa are first-line
antihypertensive medications for the treatment of
chronic hypertension in pregnancy. There are few
comparative data regarding the effect of these medica-
tions on pregnancy outcomes to guide clinicians in the
choice of agent.

Objectives: To compare hypertension-related preg-
nancy outcomes in women with chronic hypertension
initiated on labetalol versus methyldopa.

Methods:We used a cohort of completed pregnancies
linked to liveborn infants of women with chronic hy-
pertension enrolled in Medicaid from 2000 to 2010
who were not using antihypertensive medications prior
to pregnancy. We identified women who initiated
treatment with either labetalol or methyldopa from
the last menstrual period to week 20 of pregnancy.
Pregnancy outcomes assessed included preterm deliv-
ery, preeclampsia, placental abruption, maternal end-
organ injury, small for gestational age (SGA), and
neonatal ICU admission. Propensity score stratifica-
tion was used to control for potential confounders in-
cluding maternal demographics, co-morbid
conditions, timing of antihypertensive initiation, and
proxies for the severity of hypertension.

Results: 742 women initiated labetalol and 1497
methyldopa; the median duration of treatment prior
to the start of follow-up (week 20) was similar in both
groups (42 vs. 40 days). In those who initiated
labetalol versus those who initiated methyldopa, the
proportion with preterm delivery was 30.9% vs.
25.5%, preeclampsia was 27.8% vs. 24.0%, placental
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abruption was 1.9% vs. 1.9%, maternal end-organ in-
jury was 5.5% vs. 3.2%, SGA was 44.3% vs. 36.3%,
and neonatal ICU admission was 13.5% vs. 10.0%.
The adjusted RR (95% CI) for preterm delivery was

1.08 (0.94 to 1.23), for preeclampsia 1.08 (0.94 to
1.25), for placental abruption 0.87 (0.47 to 1.63), for
maternal end-organ injury 1.68 (1.12 to 2.51), for
SGA 1.17 (1.06 to 1.30), and for neonatal ICU 1.12
(0.89 to 1.40).

Conclusions: The risks of maternal end-organ injury
and SGA were significantly elevated in women who
initiated labetalol compared to methyldopa, suggesting
that methyldopa may be the preferred antihypertensive
for the treatment of chronic hypertension in
pregnancy.

22. Risk Comparison for Prenatal Use of Different
Analgesics and Selected Birth Defects

Julia D. Interrante1,2, Elizabeth C. Ailes1, Jennifer N.
Lind1,3, Marlene Anderka4, Marcia L. Feldkamp5,
Martha M. Werler6, Suzanne M. Gilboa1, Margaret
A. Honein1 and Cheryl S. Broussard1

1National Center on Birth Defects and Developmental
Disabilities, Centers for Disease Control and Preven-
tion, Atlanta, Atlanta, GA, United States; 2Oak Ridge
Institute for Science and Education, Oak Ridge, TN,
United States; 3United States Public Health Service,
Atlanta, GA, United States; 4Massachusetts Depart-
ment of Public Health, Boston, MA, United States; 5

Division of Medical Genetics, University of Utah
Health Sciences Center, Salt Lake City, UT, United
States; 6Slone Epidemiology Center, Boston Univer-
sity, Boston, MA, United States

Background: Previous research suggests that the use
of opioid analgesics during early pregnancy increases
the risk for certain birth defects, while the use of acet-
aminophen is not associated with an increase in risk.

Objectives: To compare use of analgesic medications
to each other with respect to risk for selected birth
defects.

Methods: We used data from the National Birth De-
fects Prevention Study (1997-2011), a population-
based, multi-site case-control study. Exposure was
based on self-reported maternal analgesic use from 1
month before to 3 months after conception
(periconceptional period), excluding maternal reported
pre-gestational diabetes, heroin or recreational opioid

use, and exposure to known teratogens. We compared
use of nonsteroidal anti-inflammatory drugs (NSAIDs)
and/or opioids to use of acetaminophen alone. To ex-
amine associations with 15 selected birth defects, ad-
justed odds ratios (aORs) were estimated using
logistic regression controlling for maternal age, race/
ethnicity, obesity, parity; periconceptional alcohol,
smoking, antibiotic use; and study location.

Results: Among 40,040 mothers, 81% reported use of
analgesic medications at any time in pregnancy, with
56% reporting use in the periconceptional period. Of
the 16,450 case and 5,944 control mothers reporting
periconceptional analgesic use, 48% of case (54% of
control) mothers reported using acetaminophen as the
only analgesic, 48% (42%) NSAIDs, 2% (2%) opi-
oids, and 2% (1%) NSAIDs and opioids. NSAIDs
were significantly (p<0.05) associated with 3 of 8
heart defects (range of aORs: 1.3-1.4) and 7 of 7
non-heart defects (aORs: 1.2-1.6); opioids were asso-
ciated with 3 of 8 heart defects (aORs: 1.7-2.2);
NSAIDs and opioids were associated with 2 of 8 heart
defects (aORs: 2.5-2.7) and 3 of 7 non-heart defects
(aORs: 2.0-2.7) evaluated.

Conclusions: Compared to periconceptional use of
acetaminophen, use of NSAIDs and/or opioids appears
to pose a greater risk of selected birth defects. Addi-
tional studies comparing the relative fetal safety of in-
dividual analgesics within these classes are needed.

23. High Exposure to Phthalates from Medications
and Male Genital Malformations

Katherine E. Kelley1, Sonia Hernández-Díaz2, Russ
Hauser2,3 and Allen A. Mitchell1

1Slone Epidemiology Center at Boston University,
Boston, MA, United States; 2Department of Epidemi-
ology, Harvard T.H. Chan School of Public Health,
Boston, MA, United States; 3Department of Environ-
mental Health, Occupational and Environmental Med-
icine and Epidemiology Program, Harvard T.H. Chan
School of Public Health, Boston, MA, United States

Background: Manufacturers may use various
phthalates as inactive ingredients in orally adminis-
tered pharmaceutical preparations. Some of these
phthalates, such as dibutyl phthalate (DBP) cause male
genital malformations in laboratory animals.

Objectives: To evaluate the association between pre-
natal exposure to specific phthalate containing
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medications, bisacodyl and mesalamine, and the risk
of cryptorchidism and hypospadias in humans.

Methods: We used data collected between 1998 and
2015 as part of a multicenter case-control surveillance
program of birth defects in North America, the Slone
Epidemiology Center Birth Defects Study. Mothers
were interviewed within six months of delivery about
demographic, reproductive, medical and behavioral
factors, and details of all medications used. We com-
pared data on first trimester exposure to any oral
bisacodyl or mesalamine products (with and without
DBP) for 2,505 infants with male genital
malformations (cases) with data on 11,113 infants
without major malformations (controls). We estimated
odds ratios (ORs) and 95% confidence intervals (CIs)
using logistic regression.

Results: Among 10 cases exposed to bisacodyl, 4
were exposed to a DBP-containing product; among
12 cases exposed to mesalamine, 3 were exposed to
a DBP-containing product. Use of any bisacodyl prod-
uct was not associated with an increased risk of male
genital malformations (OR=0.9; 95% CI 0.5-1.8).
However, bisacodyl containing DBP was associated
with an increased risk (OR=2.2; 95%CI 0.7-7.4)
while DBP-free products were not (OR=0.5; 0.1-
1.6). Use of any oral mesalamine product during the
first trimester was associated with an increased risk
of male genital malformations (2.4; 1.2-4.9). In con-
trast to bisacodyl, the risk was elevated for products
with (1.7; 0.4-6.3) and without (3.1; 1.3-7.2) DBP.

Conclusions: Given the wide confidence intervals due
to the low prevalence of exposure to DBP-containing
products, and the potential confounding by indication
suggested by the association with mesalamine without
DBP, the potential effect of DBP-containing pharma-
ceuticals on the risk of male-genital malformations
warrants further study.

24. Language Development in 3 Year Old Children
After Prenatal Exposure to Opioids

Eva Skovlund1,2, Marte Handal1, Randi M. Selmer1,
Ragnhild E. Brandlistuen1 and Svetlana Skurtveit1,3

1Norwegian Institute of Public Health, Oslo, Norway;
2Department of Public Health and General Practice,
Norwegian University of Science and Technology,
Trondheim, Norway; 3Norwegian Centre for
Addiciton Research, University of Oslo, Oslo, Norway

Background: Limited information is available regard-
ing the effect of prenatal exposure to opioids on long-
term neurocognitive function in children. In Norway
opioids have been reported to be the CNS acting drugs
most frequently prescribed to pregnant women. The
prevalence of use in Norway is about 3% of all preg-
nant women.

Objectives: The primary aim of the present study was
to assess the effect of opioid exposure during preg-
nancy on language development in 3 year old children.

Methods: The Norwegian Mother and Child Cohort
Study (MoBa) is a large prospective population-based
pregnancy cohort consisting of 90 700 women and 108
000 children, constituting 40.6% of all invited preg-
nant women during the recruitment period (Norway:
1999-2008). A total of 45 211 women with 51 679 sin-
gleton pregnancies were included in this study.
MoBa participants reported medication use during

pregnancy at week 17/18 and 30, and 6 months after
birth, covering three periods in pregnancy (week 0-
13, week 13-29 and week 29 to birth).
Language competence at three years of age was

evaluated by a validated language grammar rating
scale. The mother classified her child’s language com-
petence in one of six different categories; ranging from
not yet talking to talking in long, completed sentences.
The data were analyzed by ordinal logistic

regression.

Results: The women reported use of opioids in 892
pregnancies (1.7%). Of these, opioid use during one
period only was reported in 720 pregnancies (1.4%),
whereas drug use in at least two periods was reported
in 172 (0.3%). Codeine was the dominating substance
reported (89.6%), mostly in combination with
paracetamol.
Opioid use did not seem to increase the risk of re-

duced language competence neither in unadjusted
analyses, nor when adjusting for the confounding fac-
tors maternal work situation, paternal education, ma-
ternal BMI, parity, maternal smoking, and maternal
SSRI and paracetamol use during pregnancy, and re-
ported pain; adjusted OR=1.04 (0.89-1.22).

Conclusions: In this large prospective study no signif-
icant association between prenatal use of opioids and
language development at 3 years of age was found.

25. Serious Opioid Toxicity in Children with Non-
Cancer Pain: A Retrospective Cohort Study
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Cecilia P. Chung, S. Todd Callahan, William O.
Cooper, William D. Dupont, Katherine T. Murray,
Kathi Hall, Judith A. Dudley, C. Michael Stein and
Wayne A. Ray

Vanderbilt University School of Medicine, Nashville

Background: The use of opioids for non-cancer pain
in children is increasing. However, little is known
about opioid toxicity in this population.

Objectives: We set out to estimate the incidence of
opioid toxicity and its relationship to dose and type
of opioid in healthy children with non-cancer pain.

Methods:We studied a Tennessee Medicaid cohort of
424,382 children who filled 1,133,089 prescriptions
for opioid analgesics, primarily for minor conditions.
Children with serious diseases were excluded. The pri-
mary study endpoint was serious opioid toxicity, de-
fined as an emergency department visit,
hospitalization, or death attributed to opioid analgesic
use. Medical records were reviewed to adjudicate the
outcomes and Poisson regression models used to esti-
mate toxicity as a function of dose and specific opioid.

Results: There were 365 confirmed cases of opioid
toxicity with an incidence rate of 19.5/1,000,000 pa-
tient-days and 74.5% of the cases were related to ther-
apeutic use of opioids. Neuropsychiatric,
gastrointestinal, central nervous system and dermato-
logic symptoms accounted for most cases. Children
filling prescriptions for tramadol (incident rate ratio
(IRR)=3.06, 95% confidence interval (CI) 2.02-4.64)
or oxycodone (IRR=1.88, 95% CI 1.19-2.95) had a
higher risk of toxicity compared to children filling pre-
scriptions for codeine. The risk increased with increas-
ing doses of opioid. Children taking morphine-
equivalent doses in the highest tertile had an 84%
higher risk of toxicity than those in the lowest tertile
(IRR=1.84, 95% CI=1.35-2.50).

Conclusions: In a cohort of children without an under-
lying serious disease who received opioid analgesics
primarily for minor, self-limited conditions, the inci-
dence of opioid toxicity was 19.5/1,000,000 patient-
days. Higher doses and the use of tramadol and oxyco-
done increased the risk of toxicity.

26. Long-Acting Oxycodone Co-Prescribing
Among US Nursing Home Residents

Kevin M. Fain1, G. Caleb Alexander1, Carlos Castillo-
Salgado1 and David D. Dore2,3

1Department of Epidemiology, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD,
United States; 2Department of Health Services, Policy
and Practice, Brown School of Public Health, Provi-
dence, RI, United States; 3Optum Epidemiology,
WalthamMA, United States

Background: Co-prescribing of extended-release
(ER) oxycodone with central nervous system (CNS)
drugs can present serious risks for elderly patients.

Objectives: To quantify CNS drug and oxycodone ER
co-prescribing in elderly nursing home residents and
the association of individual and facility traits with this
co-prescribing.

Methods: This was a cross-sectional study sourced
from Linked Minimum Data Set (MDS) assessments;
Online Survey, Certification and Reporting (OSCAR)
records; and Medicare Part D claims. Among a
cross-section of all long-stay U.S. nursing home resi-
dents (≥65 years old) in 2008 with an MDS assessment
and Medicare Part D enrollment, we identified initia-
tors of oxycodone ER, excluding those with severe
cognitive impairment, cancer or hospice care. From
Medicare Part D claims, we identified dispensings of
products from the antidepressant, antipsychotic, anti-
anxiety, mood stabilizer, and muscle relaxant classes
within 30 days after oxycodone ER initiation. We ob-
tained resident and facility characteristics from MDS
and OSCAR records. We estimated associations of pa-
tient and facility attributes and CNS drug co-prescrib-
ing (≥3 CNS classes) at oxycodone ER initiation using
multilevel mixed effects logistic regression analyses.

Results: Among 4,317 residents initiating oxycodone
ER, 1,640 (38.0%) were co-prescribed drugs in ≥2
CNS classes and 431 (10.0%) in ≥3 classes. In ad-
justed analyses, residents with moderate-severe cogni-
tive impairment (compared to no cognitive
impairment, Odds Ratio (OR)=1.70, 95% CI=1.22-
2.35) or extensive mood disturbances (compared to
least mood disturbance, OR=3.70, 95% CI=1.63-
8.39) were more likely to have co-prescribing in ≥3
CNS classes.

Conclusions: Many nursing home residents initiating
oxycodone ER were co-prescribed multiple CNS
drugs. Prescribing practice changes may be necessary
to prevent adverse effects, particularly among
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residents with cognitive impairment or mood
disturbances.

27. Doctor/Pharmacy Shopping Measures for
Opioid Analgesics and Diagnosed Abuse and
Addiction in a US Administrative Database

Daina B. Esposito1, M. Soledad Cepeda2, Ruihua
Yin1, Howard Chicoat3, Paul Coplan3 and Stephan
Lanes1

1Safety and Epidemiology, HealthCore Inc., Andover,
MA, United States; 2Janssen Research and Develop-
ment, Titusville, NJ, United States; 3Purdue Pharma,
Stamford, CT, United States

Background: Doctor/pharmacy shopping refers to the
practice of seeking prescriptions from multiple sources
without their coordination or knowledge. Doctor/phar-
macy shopping may be a valuable measure of diver-
sion or abuse of prescription medicines in healthcare
databases.

Objectives: This study examines the relation between
doctor and pharmacy shopping patterns in claims data
and physician diagnoses of opioid abuse or depen-
dence/addiction.

Methods: This cross-sectional study used the
HealthCore Integrated Research Database, a US ad-
ministrative claims database, to identify patients with
at least 2 opioid dispensings. Patients were grouped
into one of four doctor/pharmacy shopping categories
based on their opioid dispensing patterns over an 18-
month period: no shopping (≤2 prescribers and ≤2
pharmacies), minimal shopping (2 prescribers and
>2 pharmacies or 3-4 prescribers and 2 pharmacies),
moderate shopping (3-4 prescribers and >2 pharma-
cies or >4 prescribers and 2 pharmacies) and severe
shopping >4 prescribers and >2 pharmacies). For a
random sample of patients, behaviors suggestive of
misuse, diversion, abuse and/or addiction will be iden-
tified based on review of medical records.

Results: Of 312,472 opioid patients, 77.9% had phar-
macy claims patterns indicating no shopping, 11.2%
minimal shopping, 7.5% moderate shopping and
3.3% severe shopping. Compared with opioid users
with no shopping behavior, severe shoppers were
younger (mean age 47 versus 54), more often female
(58.7% versus 55.0%), and more likely to have a
claims-identified death (2.3% versus 1.4%). Claims-
based addiction or abuse diagnoses were recorded for

2.1% of patients in the no shopping, 4.6% of patients
in the minimal shopping, 8.1% of patients in the mod-
erate shopping, and 16.2% of patients in the severe
shopping categories.

Conclusions: In this commercially-insured popula-
tion, a substantial group of opioid users had varying
degrees of doctor/pharmacy shopping behavior. We
confirmed an association between doctor/pharmacy
shopping and diagnoses of opioid abuse or depen-
dence/addiction.

28. The Role of Socioeconomic Status in Regional
Variation of Opioid Utilisation in the Greater
London Area

Ji Hye Bing1, Teng-Chou Chen1, Li-Chia Chen1 and
Roger Knaggs1,2

1Division for Social Research in Medicine and Health,
School of Pharmacy, University of Nottingham, Not-
tingham, United Kingdom; 2Nottingham University
Hospitals NHS Trust, Queen’s Medical Centre Cam-
pus, Nottingham, United Kingdom

Background: Studies in other countries suggest a re-
lationship between socioeconomic status and in-
creased opioid utilisation but this has not been
explored in the United Kingdom (U.K).

Objectives: This study aimed to explore the associa-
tion between socioeconomic status and opioid
utilisation in U.K primary care in the London area.

Methods: This cross-sectional study used practice-
level dispensing data (October 2014 to September
2015) from the U.K Health and Social Care Informa-
tion Centre. The Index of Multiple Deprivation
(IMD), number, gender and age distribution of regis-
trants for each practice were extracted from the U.K
government website. General practices (GPs) in Lon-
don which prescribed opioid analgesics and were able
to be assigned an IMD were included. All opioid anal-
gesics listed in the British National Formulary and
assigned a defined daily dose (DDD) were included.
IMD was categorized into deciles where 1 is the most
deprived areas. Monthly opioid consumption in each
practice was calculated by total DDD/1000 registrants.
Descriptive analysis was used to report monthly DDD/
1000 registrants and socioeconomic status. Multivari-
ate regression was used to assess the association of so-
cioeconomic status with monthly DDD/1000
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registrants and adjusted the proportion of female and
age over 65 years.

Results: Overall, 765 to 778 practices per month were
identified in study period, and 56% of practices lo-
cated in the 3 most deprived decile ranks. The median
of monthly DDD/1000 registrants was 475.6 (inter-
quartile range: 327.3, 640.6). Practices categorised in
the first IMD decile (10.1%) significantly prescribed
56 more DDD/1000 registrants (95% confidence inter-
val [CI]: 34.6, 77.5; p<0.001) per month compared
with other practices. The monthly DDD/1000 regis-
trants increased 8.2 (95%CI: 5.9, 10.6; P<0.001) for
every increase in IMD score after adjusting age and
gender.

Conclusions: The aggregated population data in Lon-
don area demonstrated a significant association be-
tween socioeconomic status and opioid consumption.
Further longitudinal study and individual patient data
analysis are needed to explore the impact of the
change of socioeconomic status on opioid utilisation.

29. Opioid Tolerance Prior to Initiation of High-
Dose Oxycodone in Commercially-Insured Adults
in the US, 2010-2014

Jessica C. Young1, Jennifer L. Lund1, Nabarun
Dasgupta2,1 and Michele Jonsson Funk1

1Deparment of Epidemiology, University of North
Carolina, Chapel Hill, NC; 2Epidemico, Inc., Boston

Background: Increasing rates of opioid overdose
highlight the importance of responsible opioid pre-
scribing. According to product labelling, high-dose
oxycodone should only be prescribed to patients who
have demonstrated prior opioid tolerance (OT).

Objectives: To estimate the proportion of patients re-
ceiving high-dose oxycodone who did not meet OT
recommendations.

Methods: Using Truven’s MarketScan Commercial
Claims data (2010-2014), we identified new users of
high-dose oxycodone (tablet >40 mg, or daily dose
≥80 mg). Incident use was defined using a 182-day
baseline period without claims for high-dose oxyco-
done. OT was defined as having ≥7 days of 30 mg
oxycodone equivalents immediately prior to the index
high-dose prescription. We estimated the proportion of
high-dose initiators who did not meet OT recommen-
dations overall and by selected patient characteristics.

Results: We identified 61,529 high-dose oxycodone
initiators with mean age of 51 years; 52% were male.
While the MarketScan population was relatively con-
stant from 2010-2014, the number of individuals with
new use of high-dose oxycodone decreased from a
high of 14,969 in 2011 to 9,393 in 2014. Among this
cohort, 35.5% (95%CI: 35.2, 35.9) did not meet OT
recommendations. Lack of OT was most common
among new users age 18-24 yrs (55%, 95%CI: 52,
58) and ≥85 yrs (50%, 95% CI: 46, 55) and varied
by baseline pain indication. Lack of OT was greatest
among those with diagnosis codes for acute pain
(49%, 95%CI: 47, 50) or no diagnosis coded for pain
(44%, 95%CI: 43, 45) within the past 182 days.

Conclusions: While use of high-dose oxycodone ap-
pears to be decreasing in recent years, 36% of adults
initiating treatment did not meet OT recommenda-
tions, increasing to ≥50% in some subgroups. Sensitiv-
ity of these results to varying the definition of high-
dose prescriptions as well as OT will be examined.
Our analysis is limited by relying solely on reimbursed
dispensed prescriptions. Our findings nevertheless
highlight the importance of prescriber training in opi-
oid titration, especially for younger adults and the el-
derly who may be at increased risk of accidental
overdose.

30. The Preventable Risk of Fentanyl Prescribing

Shawn C. Bugden1, Kevin J. Friesen1 and Cornelius
Woelk2

1College of Pharmacy, Faculty of Health Sciences,
University of Manitoba, Winnipeg, MB, Canada; 2De-
partment of Family Medicine, College of Medicine,
Faculty of Health Sciences, University of Manitoba,
Winnipeg, MB, Canada

Background: Transdermal fentanyl patches are a con-
venient opioid delivery system. Several deaths have
resulted in safety warnings, indicating that fentanyl
patches should only be used in patients that have had
adequate prior exposure to opioids. This study
assessed the safety of fentanyl patch use by examining
past opioid exposure in new users of fentanyl patches.

Objectives: The objective was to assess the potential
influence of the various warnings and safety bulletins
related to safe fentanyl prescribing and to determine
the current level of risk imposed on the Manitoba
population.

abstract20

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Methods: A longitudinal utilization analysis was con-
ducted in Manitoba, Canada of fentanyl users between
April 1, 2001, and March 31, 2013, using Drug Pro-
gram Information Network Database. All opioid use
was converted to oral morphine equivalents and the
average daily dose in the 7-30 day period prior to fen-
tanyl patch use was determined. The main outcome
measure was the safety of fentanyl prescriptions. Pre-
scriptions were considered unsafe if patients did not
achieve the monograph recommended prior opioid ex-
posure. Chi-square statistics were used to compare the
safe starts for sex, age group and the first versus last
years of the study period.

Results: Of the 11,063 persons initiating fentanyl
patches during the study period, 74.1% were patients
with inadequate previous opioid exposure. Women
(χ2=46.8, P<0.0001) and those over 65 years
(χ2=272.6, P<0.0001) were significantly more likely
to have inadequate opioid exposure. The percentage
of patients with inadequate prior opioid use signifi-
cantly improved from 87.4% in 2001 to 50.0% in
2012 (χ2=234.9, p<0.0001).

Conclusions: The safety of fentanyl patch prescribing
improved over the period in review, but still half of all
fentanyl prescriptions were written for patients with
inadequate opioid tolerance. Some aspects of opioid
stewardship and risk reduction are challenging; review
of previous opioid exposure may be a simple but im-
portant way to improve the safe use of fentanyl
patches.
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31. Effects of Expanding the Look-Back Period to
All Available Data in the Assessment of Covariates

Sonja S. Nakasian1,2, Jeremy Rassen2 and Jessica M.
Franklin1

1Department of Pharmacoepidemiology DoPE,
Brigham and Women’s Hospital, Boston, MA, United
States; 2Aetion Inc., New York, NY, United States

Background: A fixed baseline period has been a com-
mon covariate assessment approach in
pharmacoepidemiological studies from claims but

may lead to high levels of covariate misclassification.
Simulation studies have suggested expanding the
look-back approach to all available data (AAD) for bi-
nary indicators of diagnoses, procedures, and medica-
tions, but there have been few real data analyses using
this approach.

Objectives: To explore the impact on treatment effect
estimates and covariate prevalence of expanding the
look-back period within five validated studies in the
Aetion system, a rapid cycle analytics platform.

Methods: We reran the five studies and assessed co-
variates using 1) a fixed window approach (usually
180 days before treatment initiation), 2) AAD prior
to treatment intiation, and 3) AAD with a categorize
by recency (CBR) approach, where the most recent oc-
currence of a covariate was labeled as recent (occur-
ring within the fixed window) or past (before the
start of the fixed window). For each covariate assess-
ment approach, we adjusted for covariates via propen-
sity score matching.

Results: In the study comparing the risk of acute cor-
onary syndrome in high versus low intensity statin
users, there was a little change in the estimated hazard
ratio (HR) from the fixed window approach (1.11,
95% CI [0.98, 1.25]) to the AAD (1.21, 95%CI[1.07,
1.37]) and CBR approaches (1.19, 95%CI[1.05,
1.35]). Similarly, in the study comparing the risk of
gastrointestinal bleed in celecoxib versus ns-NSAID
users, the HRs changed only slightly across covariate
assessment approaches, including the fixed window
(0.83, 95%CI[0.65, 1.07]), AAD (0.89, 95%CI [0.69,
1.15]), and CBR approaches (0.86, 95%CI [0.67,
1.10]). Results for the other 3 studies were similar.
All studies had at least one covariate that that had an
increase in prevalence of 15% or higher from the fixed
window to the AAD approach.

Conclusions: Expanding the baseline period to AAD
improved covariate sensitivity by capturing data that
would otherwise be considered missing, yet did not
meaningfully change the overall treatment effect esti-
mates compared to the fixed window approach.

32. Classifying Patient Histories in Medicare
Claims: Fixed vs. All-Available Lookbacks

Mitchell M. Conover1, Til Stürmer1, Charles Poole1,
Robert J. Glynn2, Ross J. SimpsonJr.3 and Michele
Jonsson Funk1
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1Department of Epidemiology, UNC Gillings School
of Global Public Health, University of North Carolina
at Chapel Hill, Chapel Hill, NC, United States; 2Divi-
sion of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
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Background: Claims studies typically apply fixed pe-
riods of continuous enrollment in which medical his-
tory is characterized. Simulations indicate that, under
some circumstances, examining all available data
may be superior.

Objectives: Compare the bias and efficiency of effect
estimates produced using fixed vs. all-available
lookbacks in a real-world setting.

Methods: Using 2007-2013 Medicare data, we identi-
fied beneficiaries with outpatient visits in 2011-2012
and evaluated statin initiation within 14 days. We in-
cluded those age ≥68 with established cardiovascular
risk and no statin claims within 180 days before the in-
dex visit. We required 1 or 3 years of continuous en-
rollment for fixed lookbacks and 180 days for the all-
available (AA) approach. We identified prevalent can-
cer (exclusion criterion) and measured covariates dur-
ing the 1 or 3 year baseline period for fixed lookbacks
and using all available claims history for AA. We
compared time to incident cancer other than non-mel-
anoma skin cancer during 180 days of follow-up be-
tween initiators and non-initiators (a known null
association). We estimated crude and inverse probabil-
ity of treatment weighted (IPTW) hazard ratios (HR).

Results: The AA cohort had n=2,743,154 which was
reduced by 15% and 27% with 1-yr and 3-yr fixed
lookbacks, respectively. Prevalent cancer exclusions
further reduced the 1-yr, 3-yr and AA cohorts by
14.8%, 23.5%, and 24.0%, respectively. Within the
1-yr and 3-yr cohorts, 19.7% and 6.1% had identifiable
cancer history in AA data. The crude HR (SE(lnHR))
for 1-yr, 3-yr, and AA was 0.84 (0.037), 0.86
(0.048), and 0.88 (0.039), respectively. The IPTW
HR (SE(lnHR)) for 1-yr, 3-yr, and AA was 0.85
(0.042), 0.87 (0.053), and 0.90 (0.043), respectively.
Compared to the expected null effect, the MSE of
the crude estimate for 1-yr, 3-yr, and AA was 0.028,
0.022, and 0.016, respectively. The MSE of the IPTW

estimate for 1-yr, 3-yr, and AA was 0.025, 0.019, and
0.013, respectively.

Conclusions: Nearly 20% of individuals selected with
a 1-yr lookback had identifiable cancer history when
all-available claims were considered. The AA ap-
proach was least biased and nearly as precise as the
1-yr look-back with the best MSE overall.

33. Recency of Comorbid Diseases and One-Year
Mortality: A Registry-Based Cohort Study in
Denmark

Morten Madsen, Vera Ehrenstein and Henrik T.
Sørensen

Department of Clinical Epidemiology, Aarhus Univer-
sity Hospital, Aarhus, Denmark

Background: To assess prognostic comparability of
contrasted groups, pharmacoepidemiologists often
use Charlson Comorbidity Index (CCI) calculated
using automated databases, such as the Danish Na-
tional Registry of Patients (DNRP). Longer lookback
periods identify more patients but also capture distant
diagnoses that might be irrelevant for prognosis. The
prognostic importance of the recency of diagnosis
may vary by disease type.

Objectives: To evaluate how the recency of the most
proximally recorded diagnosis, for each of the major
CCI-diseases, affects the one year mortality among
MI-patients.

Methods: We included patients with first-time myo-
cardial infarction (MI) in Denmark, in 2009-2011,
and identified registrations of comorbid diseases
looking back up to 32 years based on the DNPR. We
classified the patients according to each disease’s re-
cency relative to the index-MI diagnosis {0-<1, 1-<
5, 5-<10 or 10-32} years. We used logistic regression
to estimate odds ratios (ORs) for 1-year mortality asso-
ciated with each CCI-disease/recency compared with
no diagnosis, controlling for age, sex and other comor-
bidities. Data on deaths were linked from the Danish
Civil Registration System.

Results: Among the 21,371 MI patients, 50% had at
least one hospital-recorded comorbidity during the
32-year lookback period. The overall 1-year mortality
was 22%. The greatest prognostic disparity between
recent and distant diagnoses was seen for cancer
(ORs were 3.9 (95% confidence interval [CI]: 3.2-
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4.8) for 0-1 year recency; and 1.1 (0.9-1.3) for 10-32
year recency. For stroke, the prognostic significance
did not vary by recency of diagnosis OR=1.5 (1.2-
1.8) for 0-1 year recency; and OR=1.4 (1.2-1.7) for
10-32 year recency.

Conclusions: Magnitude of the association between
recency of diagnosis and mortality depends on the
disease.

34. Avoiding Pitfalls When Combining Multiple
Imputation and Propensity Scores

Emily Granger1,2, Mark Lunt1,2 and Jamie C.
Sergeant1,2

1Arthritis Research UK Centre for Epidemiology, Cen-
tre for Musculoskeletal Research, Manchester Aca-
demic Health Science Centre, University of
Manchester, Manchester, United Kingdom; 2NIHR
Manchester Musculoskeletal Biomedical Unit, Central
Manchester University Hospitals NHS Foundation
Trust, Manchester, United Kingdom

Background: Observational studies are useful for
studying comparative effectiveness or safety of phar-
maceuticals; however they are prone to bias due to
confounding and missing data. Propensity scores are
commonly used to deal with the first problem and
Multiple Imputation (MI) for the latter. Unfortunately,
it is not known how best to proceed when both tech-
niques are required. There are two methods of combin-
ing MI with propensity scores in the current literature.

Objectives: This research investigates whether the
two methods of combination lead to differences in
the accuracy or precision of treatment effect estimates.

Methods: Both methods start by imputing each miss-
ing value multiple times. Propensity scores are then es-
timated in each of the resulting datasets. In Method 1
the propensity scores are averaged and the average
propensity score is used for a single subsequent analy-
sis. Alternatively, Method 2 uses the propensity scores
individually to obtain multiple estimates of the expo-
sure effect which are combined to produce an overall
estimate. These methods were compared by
conducting an extensive series of Monte Carlo simula-
tions, where the confounders differ in number,
strength and direction of association with treatment
exposure.

Results: Consistently across simulations, Method 2
produced unbiased results with appropriate confidence
intervals. Method 1 not only underestimated the stan-
dard error (SE) of the estimate (as might be expected)
but also produced biased estimates. For example,
when three confounders were simulated with 25%
missing data in each, the average bias in Method 1
was 0.126, compared to 0.051 in Method 2. At 35%
missing data the bias increased to 0.203 in Method 1
and 0.052 in Method 2. The empirical (and estimated)
SE’s for Method 1 were 0.124 (0.101) and 0.134
(0.099) at 25% and 35% missing data respectively.
For Method 2 the corresponding SE’s, at 25% and
35% missing data, were 0.118 (0.121) and 0.125
(0.130).

Conclusions: Researchers are encouraged to imple-
ment Method 2 when conducting a propensity score
analysis with incomplete data. This research is partic-
ularly relevant in medical research, where missing data
are unavoidable and propensity scores are on the rise.

35. Generalizing Randomized Clinical Trials:
Challenges Due to Missing Data on the Target
Population

Jin-Liern Hong1, Michele Jonsson Funk1, Robert
LoCasale2, Sara Dempster2, Stephen R. Cole1 and Til
Stürmer1

1Department of Epidemiology, University of North
Carolina at Chapel Hill, Gillings School of Global
Public Health, Chapel Hill, NC, United States; 2

AstraZeneca Pharmaceuticals LP, Wilmington, DE,
United States

Background: Statins are indicated in patients with
normal LDL-C but elevated hsCRP values based on
the results of the JUPITER trial (NCT00239681).
Due to the observed heterogeneity of benefit in JUPI-
TER, the expected benefit of statins in a representative
real-world population meeting JUPITER LDL-C and
hsCRP criteria is unknown. Standard methods of gen-
eralizing trial estimates to target populations do not al-
low for missing data on any effect modifiers.

Objectives: To generalize the results of the JUPITER
trial to the Clinical Practice Research Datalink
(CPRD) population.

Methods: The JUPITER trial estimated the effect of
rosuvastatin on the risk of cardiovascular disease
(CVD) in people with LDL-C <130 mg/dL and
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hsCRP ≥2 mg/L. To identify the target population, we
first used multiple imputation (MI) for all relevant
baseline characteristics among CPRD patients (2001-
2014) under the assumption of missing at random.
We then selected all trial-eligible CPRD patients and
standardized the trial participants to this target popula-
tion by predicting the probability to be in the target
and reweighting the trial population. We also standard-
ized the trial participants to the target population with
complete data.

Results: Comparing the trial participants (n=17,802)
with the imputed (n=361,834) and complete
(n=2,794) target populations, we observed differences
in effect modifiers including age (median: 66 vs 64 vs
63 years), hsCRP (4.1 vs 4.8 vs 5.0 mg/L), and BMI
(28.3 vs 26.7 vs 28.4 kg/m2). All characteristics of
the trial population approached those observed in the
target populations after weighting. The treatment ef-
fect was HR=0.56 (95% CI: 0.46-0.69) in the trial
and changed to 0.61 (0.43-0.85) and 0.67 (0.46-0.98)
after standardizing to the imputed and the complete
target populations, respectively.

Conclusions: The estimated effect of rosuvastatin on
CVD events after standardizing to trial-eligible pa-
tients within CPRD moved slightly toward the null.
Only a small fraction of the target population had com-
plete data on all effect modifiers. Data on effect mod-
ifiers were not missing at random, limiting the value of
both MI and complete data approaches in this setting.

36. Confounding by Healthcare System
Characteristics in Comparative Effectiveness
Research

Jessica M. Franklin1, Macarius M. Donneyong1, Rishi
J. Desai1, Mehul D. Patel2, Panagiotis Mavros2, Leona
Markson2, Caroline McKay2 and Sebastian
Schneeweiss1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, United
States; 2Merck Sharp and Dohme, Inc., New Wales, PA

Background: Clinically significant variation in
healthcare practice and outcomes has been docu-
mented at nearly all levels of the healthcare system.
Comparative effectiveness research (CER) occurs
within this complex healthcare delivery structure, but
the role of the healthcare system in CER is not well
understood.

Objectives: To explore the potential for confounding
from healthcare system characteristics in 2 example
studies.

Methods: We identified cohorts of commercially in-
sured patients initiating 1) a high-intensity versus
low-intensity statin and 2) a new oral anticoagulant
(NOAC) versus warfarin. Statin patients were
followed for hospitalization for acute coronary events.
Anticoagulant patients were followed for stroke and
for clinical bleeding events. We measured covariates
from claims during the year up to and including the in-
dex date describing patient health status and the
healthcare environment. We estimated hazard ratio
(HR) treatment effects after matching on a propensity
score that included patient characteristics only or pa-
tient and healthcare characteristics.

Results: Healthcare characteristics were important de-
terminants of treatment choice in the anticoagulant co-
hort, but were less important in the statin cohort. The
healthcare characteristics most associated with receiv-
ing a NOAC versus warfarin were a visit with both a
cardiologist and a primary care physician in the year
prior to index (odds ratio=2.24 [95% CI 2.11-2.37]),
average prescription out of pocket cost prior to index
(1.20 [1.18-1.22] per $10 increase), and receiving the
index prescription from a hospital (0.24 [0.23-0.26]).
Adjusting for healthcare characteristics led to a small
improvement in confounding adjustment in the com-
parison of anticoagulants (HR=0.69 [0.62-0.78] vs
0.66 [0.60-0.72] for bleeds and 0.80 [0.74-0.87] versus
0.77 [0.72-0.82] for stroke), but no change in the com-
parison of high versus low-intensity statins.

Conclusions: In these examples, adjusting for
healthcare characteristics had little impact on con-
founding; however, investigators should consider the
information available on the healthcare system and
evaluate the potential for confounding in their data.

37. Trends In Incidence, Prevalence And
Prescribing In Type 2 Diabetes Mellitus

Manuj Sharma1,2, Irwin Nazareth1,2 and Irene
Petersen1,2

1Primary Care & Population Health, University Col-
lege London, London, United Kingdom; 2Clinical Ep-
idemiology, Aarhus University, Aarhus, Denmark

Background: Type 2 diabetes mellitus (T2DM) is a
growing public health burden and its management is
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becoming increasingly challenging and costly. Under-
standing trends in the disease is important for future
health services planning.

Objectives: To investigate trends in incident and prev-
alent diagnoses of Type 2 Diabetes Mellitus (T2DM)
and its pharmacological treatment between 2000-
2013.

Methods:We used The Health Improvement Network
(THIN) primary care database to investigate the inci-
dence and prevalence of T2DM between 2000-2013.
The association with age, sex and social deprivation
on these measures were also examined as well as the
changes in prescribing patterns of anti-diabetic therapy
between 2000-2013.

Results: From a total of 8,838,031 individuals aged 0-
99 years examined, 406,344 individuals had a diagno-
sis of T2DM of which 203,639 were newly diagnosed
between 2000-2013. The incidence of T2DM rose
from 3.69 per 1000 person-years at risk (PYAR)
(95% CI 3.58-3.81) in 2000 to 3.99 per 1000 PYAR
(95% CI 3.90-4.08) in 2013 among men; and from
3.06 per 1000 PYAR (95% CI 2.95-3.17) to 3.73 per
1000 PYAR (95% CI 3.65-3.82) among women. Prev-
alence of T2DM more than doubled from 2.39% (95%
CI 2.37-2.41) in 2000 to 5.32% (95% CI 5.30-5.34) in
2013. Being male, older and from a more socially de-
prived area was strongly associated with having
T2DM, (p<0.001). Prescribing changed over time. In
2013, metformin prescribing peaked among those pre-
scribed treatment; 83.6% (95% CI 83.4-83.8) while
sulphonylureas prescribing reached a low; 41.4%
(95% CI 41.1-41.7). Both remained, however, the
most commonly used pharmacological treatments as
first line agents and add-on therapy.
Thiazolidinediones and incretin based therapies
(gliptins and GLP-1 analogues) were also prescribed
as alternate add-on therapy options, although rarely
used first-line.

Conclusions: Both incidence and prevalence of diabe-
tes have increased between 2000-2013. Prevalent
cases of T2DM more than doubled between 2000-
2013. Metformin prescribing has increased and is the
most commonly prescribed treatment, while
sulphonylureas has declined. Changes in prescribing
patterns observed may reflect emerging clinical guid-
ance and novel treatments.

38. Estimated Life Expectancy and Cause-Specific
Mortality in White, South Asian and Black Patients
with Type 2 Diabetes

Alison K. Wright1,2, Evangelos Kontopantelis3,
Martin K. Rutter2,4 and Darren M. Ashcroft1

1Centre for Pharmacoepidemiology & Drug Safety,
Manchester Pharmacy School, University of Manches-
ter, Manchester, United Kingdom; 2Centre for Endo-
crinology & Diabetes, Institute of Human
Development, University of Manchester, Manchester,
United Kingdom; 3Institute of Population Health, Uni-
versity of Manchester, Manchester, United Kingdom; 4

Manchester Diabetes Centre, Central Manchester
University Hospitals NHS Foundation Trust, Man-
chester, United Kingdom

Background: Little is known about ethnic variations
in cause-specific mortality rates or the effect of diabe-
tes on life expectancy across ethnic groups.

Objectives: To examine differences in cause-specific
mortality and life expectancy in patients with and
without type 2 diabetes (T2D), and observe ethnic
patterns.

Methods: Using the Clinical Practice Research
Datalink, we identified 176,796 patients with T2D be-
tween 1998 and 2015, and 629,031 age, sex and prac-
tice-matched controls without diabetes. Deaths were
obtained through linkage with the Office for National
Statistics and ethnicity from Hospital Episode Statis-
tics (HES). Life expectancy was estimated from
Chiang II abridged life tables. Adjusted cause-specific
hazard ratios and cumulative incidence functions were
obtained from a competing risk flexible parametric
model.

Results: The presence of T2D in White, South Asian
and Black individuals was associated with an esti-
mated life expectancy, at age 20, of 55.2y, 60.2y and
59.5y, respectively for men and 58.2y, 64.9y and
64.2y for women; reductions of between 0.4-6.3y
compared to those without diabetes. Paradoxically,
above the age of 55, South Asian men and women
and Black men with T2D had 1-2 years extended life
expectancy compared to those without diabetes. The
main causes of death in T2D were cardiovascular dis-
ease (CVD), malignancy, and respiratory disease. The
estimated probability of death from CVD within 15
years (study window end) for Whites, South Asians
and Blacks with T2D was 21.6%, 13.3% and 13.3%,
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respectively for men and 20.8%, 13.3% and 13.3%, re-
spectively for women. The probability of death from
cancer within 15 years for Whites, South Asians and
Blacks with T2D was 14.9%, 6.6% and 13.3%, respec-
tively for men and 11.6%, 5.0% and 9.1%, respec-
tively for women.

Conclusions: T2D has a more detrimental impact on
mortality in Whites when compared to South Asians
and Blacks. This is partly explained by the lower risk
of death from cancer and CVD in these minority ethnic
groups. The apparent extended life expectancy associ-
ated with diagnosed diabetes in South Asians and
Blacks requires further investigation.

39. Preferential Prescribing of Linagliptin to
Patients with Renal or Cardiac Disorders in Japan

Soulmaz Fazeli Farsani1, Atsushi Taniguchi2, Rie
Ikeda3, Kimberly G. Brodovicz1 and Dorothee B.
Bartels1,4

1Corp. Dept. Global Epidemiology, Boehringer
Ingelheim GmbH, Ingelheim, Germany; 2Biostatistics
and Data Management, Nippon Boehringer Ingelheim
Co., Ltd., Tokyo, Japan; 3Pharmacovigilance, Nippon
Boehringer Ingelheim Co., Ltd., Tokyo, Japan; 4Insti-
tute for Epidemiology, Social Medicine and Health
Systems Research, Hannover Medical School, Hanno-
ver, Germany

Background: Preferential prescribing to patients with
certain characteristics can influence assessments of ef-
fectiveness or tolerability. Linagliptin (LINA), a
dipeptidyl peptidase-4 inhibitor (DPP-4i) approved
for the treatment of type 2 diabetes mellitus (T2DM),
has labeling that does not require dose adjustment or
monitoring in patients with renal or hepatic
impairment.

Objectives: To assess the extent of channeling of
LINA in Japan, especially in patients with renal, he-
patic or cardiac disease.

Methods: Baseline characteristics of patients with
T2DM starting LINA or any other non-insulin glucose
lowering drugs (GLDs) were assessed using data from
an ongoing LINA post-marketing surveillance study
(enrollment: 2012-2014). Patients with T2DM never
treated with LINA and T2DM patients starting any
other non-insulin GLDs were included. Patients’ base-
line characteristics were assessed at the time of treat-
ment initiation.

Results: A total of 3923 patients with T2DM were in-
cluded; 53% started LINA. Interim results showed that
age, sex, BMI, and HbA1c of LINA initiators were
similar to patients treated with other DPP-4i but dif-
fered from other non-insulin GLD initiators. For ex-
ample, compared to patients initiating biguanides,
LINA initiators were older (mean 58.9 vs 66.5 yrs.),
less obese (19.3% vs 9.2%), and had a lower mean
baseline HbA1c (7.9% vs 7.5%). The mean eGFR
(per mL/min/1.73 m2) in LINA users (70.8) was lower
than the initiators of other DPP-4i (75.2), sulfonyl-
ureas (83.2), biguanides (83.1), with only
thiazolidinediones (70.9) and alpha glucosidase inhib-
itors (71.8) having similar mean eGFR. Patients
starting LINA tended to have higher prevalences of
baseline cardiac disorders (11.9 vs. 8.4%), vascular
disorders (55.1 vs. 51.6%), and renal disorders (9.3
vs. 6%) compared to the initiators of other non-insulin
GLDs; the prevalence of hepatic disorders was slightly
lower (7 vs. 8.8%).

Conclusions: Patients in Japan initiating LINA had a
higher burden of comorbidities, including renal, vas-
cular and cardiac disorders. Similar results have been
reported from the U.S. This preferential prescribing
needs to be accounted for in comparative effectiveness
or safety studies of LINA.

40. Augmentation Patterns Amongst Metformin
Initiators with Type 2 Diabetes Mellitus (T2DM)

Chandrasekar Gopalakrishnan1, Sebastian
Schneeweiss1, John D. Seeger1,2, Jun Liu1 and
Elisabetta Patorno1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, United States;
2Epidemiology, Optum, Waltham, MA, United States

Background: Metformin (MET) is the preferred ini-
tial agent for T2DM. When patients fail to achieve gly-
cemic targets on MET monotherapy, an increasingly
wide array of options are available to be added-on as
a second agent. Although certain patient or disease
characteristics may favor the use of a specific drug
for this augmentation, clinicians often face a decision
for which limited comparative data exists.

Objectives: To characterize augmentation patterns
among patients on MET monotherapy over a 10-year
period.
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Methods:Within a large US health insurance database
(Optum Clinformatics), we identified T2DM naïve ini-
tiators of MET monotherapy during July 2004-Decem-
ber 2013. These patients were followed for treatment
augmentation with 2nd generation sulfonylureas
(SUs), glitazones (TZD), GLP-1 receptor agonists
(GLP1-RAs), DPP-4 inhibitors (DPP-4i), SGLT-2 in-
hibitors (SGLT-2i), or insulin. Augmenters were re-
quired to be continuously using MET up to the time
of augmentation and to have ≥2 MET prescriptions
in the 180 days prior and 1 MET prescription in the
90 days after. Mean baseline hemoglobin A1C
(HbA1C) before augmentation was explored in a sub-
group of patients with available lab results.

Results: We identified 339,347 MET naïve initiators;
among these patients, 38,849 augmented with a sec-
ond agent (mean time to augmentation=0.8 years).
Overall, patients were most likely to add a 2nd gen
SUs (47.2%), followed by DPP-4i (21.2%), TZD
(19.8%), GLP-1 RAs (7.1%), insulin (6.6%) and
SGLT-2i (0.2%). The proportion of patients augment-
ing to DPP-4i (18% in 2007, 31% in 2013), and insulin
(4% in 2004, 9% in 2013) increased over time,
whereas the use of TZDs (45% in 2004, 3% in 2013)
decreased; the use of GLP-1RAs and SUs remained
fairly stable over time. Mean pre-augmentation
HbA1C (available in approximately 20% of aug-
menters) ranged from 7.9% (GLP-1 RAs) to 9.5% (in-
sulin), and the overall mean of 8.7% remained stable
over the study period.

Conclusions: Almost half of the patients on MET
monotherapy augmented with SUs. Augmentation pat-
terns for TZD and DPP-4i changed substantially,
while the HbA1C level leading to augmentation did
not.

41. Trends Of Use Of Non-Insulin Antidiabetic
Drugs Between 2006-2013 In France

Mickael Arnaud, Julien Bezin, Bernard Bégaud,
Antoine Pariente and Francesco Salvo

INSERM UMR1219Team Pharmacoepidemiology,
Univ. Bordeaux, Bordeaux, France

Background: Treatments for type II diabetes have
greatly changed during the last decade. New drugs
were marketed (dipeptidylpeptidase-4 inhibitors
[DPP-4i], glucagon-like peptide-1 analogues [GLP-
1a]) while others have been withdrawn (glitazones).

Objectives: To describe trends in incident use of non-
insulin antidiabetic drugs (NIADs) between 2006-
2013 in France.

Methods: Cross-sectional studies repeated on an an-
nual basis from 2006 to 2013 were performed on
NIAD new users identified from a representative sam-
ple of the French national healthcare insurance system.
NIADs of interest were: metformin, sulfonylureas, α-
glucosidase inhibitors, glitazones, DPP-4i, glinides,
GLP-1a. NIAD new users were defined as patients
with no delivery of any NIAD (first-line new users)
or no delivery of a NIAD of the same class (other-line
new users) in the 12-months period before the date of
first identified reimbursement for a given year. Inci-
dences and associated 95% confidence interval were
performed per 1,000 persons.

Results: During the study period, 18,762 patients were
identified as first-line new users; they mainly started
with metformin (72%) or sulfonylureas (21%). The in-
cidence of metformin use increased from 2.3 (2.2-2.4)
to 3.4 (3.2-3.6) per 1,000 persons between 2006-2013.
Over the same period, incidence of sulfonylureas use
declined from 1.4 (1.3-1.5) to 0.6 (0.5-0.7) per 1,000
persons.
A total of 24.953 patients were identified as other-

line new users; they were mainly initiated with DPP-
4i (36%), sulfonylureas (22%), or metformin (20%).
The incidence of DPP-4i use increased up to 4.5
(4.3-4.7) per 1,000 persons in 2010, then declined to
1.9 (1.8-2.0) per 1,000 persons in 2013. The incidence
of sulfonylureas increased from 1.1 (1.0-1.2) to 1.6
(1.5-1.7) per 1,000 persons between 2006-2013; that
of metformin decreased from 1.2 (1.1-1.3) to 0.9
(0.8-1.0) per 1,000 persons.

Conclusions: Metformin and sulfonylureas are the
most prescribed NIADs in first-line. The use of DPP-
4i as alternative or add-on therapy has declined since
2010. Since then, prescribers seem to shift back to-
wards older and well-known therapies, which safety
appears better assessed with longer experience of use.

42. Antidepressants and the Risk of Type 2
Diabetes Mellitus Among Publicly-Insured U.S.
Youth

Mehmet Burcu1, Julie M. Zito2, Susan dosReis1, Fadia
T. Shaya1 and Daniel J. Safer3

1Department of Pharmaceutical Health Services Re-
search, University of Maryland, Baltimore, Baltimore,

abstract 27

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



MD, United States; 2Departments of Pharmaceutical
Health Services Research and Psychiatry, University
of Maryland, Baltimore, Baltimore, MD, United
States; 3Departments of Psychiatry and Pediatrics,
Johns Hopkins Medical Institutions, Baltimore, MD,
United States

Background: Antidepressants (ATDs) are one of the
most commonly prescribed psychotropic medications
in U.S. youth. In adults, there is emerging evidence
on the risk of type 2 diabetes associated with ATD
use. Yet, no previous study has examined ATD treat-
ment-emergent risk of type 2 diabetes in youth.

Objectives: To assess the association between ATD
use and the risk of incident type 2 diabetes in pub-
licly-insured U.S. youth, according to ATD subclass
and cumulative duration.

Methods: This retrospective cohort study of youth (5-
20 years) initiating ATD treatment [selective serotonin
reuptake inhibitors (SSRIs), tricyclic antidepressants
(TCAs), and other antidepressants] anytime from
2005 to 2009 was conducted using Medicaid claims
data from 4 states. Type 2 diabetes was ascertained
using a validated algorithm (positive predictive
value=83.9%). To assess the risk of type 2 diabetes
according to 1) current vs. former use and 2) cumula-
tive duration of each ATD subclass, discrete time fail-
ure models were employed, adjusting for disease risk
score estimated using >150 time-variant and time-in-
variant covariates. Also, to compare the risk among
initiators of SSRIs to the initiators of TCAs and other
ATDs, a propensity score-weighted model was used.

Results: In this cohort of 113,377 youth initiating
ATD treatment (mean follow-up=22.5 months),
61.6% were SSRI initiators. Compared to former
users, there was increased risk of type 2 diabetes for
current users of SSRIs [Relative Risk (RR)=1.80,
95% Confidence Interval (CI)=1.26-2.55] and TCAs
(RR=2.46, 95% CI=1.19-5.11). By contrast, current
users of other ATDs, compared to former users, did
not have an increased risk (RR=1.07, 95% CI=0.68-
1.66). The risk of type 2 diabetes increased with cumu-
lative SSRI exposure, having a RR of 2.0 (95%
CI=1.1-3.8) for >180 days of exposure compared to
those with <60 days of exposure. The risk of type 2
diabetes did not differ between the initiators of SSRIs
and TCAs, but was lower among other ATD initiators.

Conclusions: In Medicaid-insured youth, SSRIs, the
most commonly used ATD subclass, were associated

with an increased risk of type 2 diabetes which inten-
sified with increasing cumulative duration of use.

43. Predictors of Induction Chemoimmunotherapy
Among Older US Adults with Follicular
Lymphoma

Laura L. Hester1, Steven I. Park2 and Jennifer L.
Lund1

1Department of Epidemiology, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United
States; 2School of Medicine, University of North Car-
olina at Chapel Hill, Chapel Hill, NC, United States

Background: Induction treatment for follicular lym-
phoma (FL) includes rituximab with anthracycline
chemotherapy (AC), with non-anthracycline chemo-
therapy (NAC), or alone (monotherapy). Treatment
decisions should balance safety and effectiveness.
AC is highly effective but more toxic than other FL
treatments. To avoid toxicity, guidelines recommend
that patients with congestive heart failure (CHF) initi-
ate NAC and that elderly or frail patients initiate
monotherapy. Information is needed on predictors of
FL treatment decisions and how decisions align with
guidelines.

Objectives: To identify real-world treatment patterns
and predictors of initial chemoimmunotherapy in older
FL patients.

Methods: Using the Surveillance, Epidemiology, and
End Results (SEER)-Medicare database, we identified
patients aged >66 diagnosed with stage I-IV FL from
2007-09 who had continuous Medicare Parts A/B en-
rollment and no managed care coverage 12 months
pre- and post-diagnosis. Patients were classified as re-
ceiving initial AC, NAC, or monotherapy if they had
>2 cycles within 12 months post-diagnosis. Potential
predictors included age at diagnosis, sex, race, census
tract poverty, comorbidities, predicted functional de-
pendence, FL stage, FL symptoms, and extranodal dis-
ease. Multinomial logistic regression identified
predictors of receipt with AC as a reference.

Results: Among 360 older FL patients receiving
chemoimmunotherapy, 36% received AC, 33% re-
ceived NAC, and 30% received monotherapy. Patients
living in high-poverty areas were more likely to re-
ceive NAC over AC (OR=2.4, 95%CI:1.1,5.1). Pa-
tients aged ≥75 were more likely to receive
monotherapy over AC (OR=2.3, 95%CI:1.3,4.1).
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Functional dependence, comorbidity score, and CHF
did not predict receipt of less toxic treatments.

Conclusions: The proportion of FL patients receiving
initial AC, NAC, or monotherapy was similar. In con-
cordance with guidelines, patients aged ≥75 were more
likely to receive monotherapy. Although CHF and
functional dependence increase patient vulnerability
to toxicity, they did not predict treatment receipt. Find-
ings can inform guidelines and the design of real-
world comparative effectiveness or safety studies on
FL treatments.

44. Validation of Claims-Based Definitions of
Incident Colorectal Cancer (CRC) in a North
Carolina (NC) Medicare Population

Monica E. D’Arcy, Til Stürmer, Anne Marie Meyer,
Michele Jonsson-Funk, Robert Sandler, John Baron,
Melissa Troester and Jennifer Lund

Epidemiology, University of North Carolina, Chapel
Hill, NC, United States

Background: Cancer studies performed in administra-
tive data require algorithms to identify cases, because
pathology information is not available. Setoguchi
et al. developed a suite of 4 commonly used claims-
based definitions to identify incident CRC (cbCRC)
—using diagnosis and treatment codes—in a low-in-
come, Pennsylvania, 1997-2000, 65+ population re-
ceiving drug benefits. The performance of these
definitions in a contemporary, socio-economically di-
verse, fee-for-service Medicare population is
unknown.

Objectives: Evaluate the performance of cbCRC defi-
nitions in a contemporary NC population.

Methods: We identified NC Medicare beneficiaries
age 65+ who were continuously enrolled in parts A/
B for 36+ months between 7/1/2006-12/31/2009. A
subset of these beneficiaries developed CRC, identi-
fied by linking their administrative claims data to the
NC Cancer Registry. Beneficiaries not appearing in
the registry with CRC were non-cases. We calculated
sensitivity (Se), specificity (Sp), and positive predic-
tive value (PPV) with 95% confidence intervals (CI)
for 4 cbCRC definitions (def) including: def 1 which
requires both diagnostic and procedure codes (surgery,
chemotherapy, radiotherapy); defs 2 and 4 are based
only on diagnoses codes (2+ within 60d and single

code respectively); and def 3 is defined either as def
1 or 2.

Results: Among 117,347 Medicare enrollees, 1895
had an incident, registry-confirmed CRC (1496 colon,
399 rectal) diagnosis during the period of continuous
Medicare coverage. Def 1 obtained Se=87.9% (95%
CI: 86.3-89.3); Sp=99.4% (95%CI: 99.4-99.5);
PPV=71.0% (95%CI: 69.1-72.8). Def 4 obtained
Se=94.7% (95%CI: 93.6-95.7); Sp=97.8% (95%CI:
97.7-97.9); PPV=41.6% (95%CI: 40.1, 43.1). Perfor-
mance for both def 2 and def 3 were between those
listed for def 1 and def 4.

Conclusions: Compared to the population in which it
was originally developed, when evaluated in a recent
and more economically diverse population, the
Setoguchi et al. cbCRC definitions had better sensitiv-
ity but worse specificity. This may result in more bi-
ased relative effect estimates than expected. Further
work is needed to improve cbCRC algorithms in con-
temporary populations.

45. Clinical Outcomes of Stage II and III Breast
Cancer Patients in Denmark

Deirdre Cronin-Fenton1, Anders Kjærsgaard1, Mette
Nørgaard1, Justyna Amelio2, Alex Liede3, Rohini K.
Hernandez3 and Henrik T. Sørensen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity & Aarhus University Hospital, Aarhus, Den-
mark; 2Center for Observational Research, Amgen
Incorporated, Uxbridge, United Kingdom; 3Center
for Observational Research, Amgen Incorporated,
Thousand Oaks, CA, United States

Background: Between 3% and 6% of breast cancer
patients present with bone metastases within five years
of diagnosis. However, breast cancer recurrence
(BCR) and metastases may be underreported in popu-
lation-based health registries.

Objectives: To develop and validate algorithms
predicting any BCR, bone and visceral metastases in
Danish medical registries, and to examine the inci-
dence rate (IR) of these outcomes in stage II/III breast
cancer patients.

Methods: We identified a cohort of women in Den-
mark diagnosed 1999-2011 with incident regional
(Summary Stage, available through 2003) or TNM
stage II/III breast cancer (2004+). We ascertained
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information on tumor size and lymph node status (to
derive stage), hormone receptor status, cancer treat-
ment, comorbidities, and HER-2 status. Follow-up be-
gan 180 days after diagnosis and continued to BCR,
metastases (any, bone or visceral metastases), death,
or 31/12/2012. We validated algorithms identifying
the study outcomes in 128 patients diagnosed 2004-
2011 randomly sampled from two Danish regions.
We computed positive predictive values (PPV) of
BCR, bone and visceral metastases using medical re-
cords as a gold standard thus comparing the algo-
rithm-identified outcomes with those recorded in the
medical records. We estimated the cumulative inci-
dence and IR per 10,000 person years (p-y) of BCR
and bone and visceral metastases.

Results: Among 23,478 patients, 7,073 had regional
stage and 16,405 had stage II/III breast cancer. The
PPV for BCR was 69.8% (95%CI=55.1, 81.9) with
high sensitivity [88.2% (95%CI=74.4, 95.9)]. The
PPVs for bone and visceral metastases were 92.3%
(95%CI=69.3-99.2) and 71.4% (95%CI=50.3-87.1),
but had low sensitivity at 50.0% (95%CI=31.0,
69.0) and 48.4% (95%CI=31.6, 65.5). The 5-year cu-
mulative incidence of BCR was 17.6%, with a 5-year
IR of BCR of 540 (95%CI=524, 557). The 5-year cu-
mulative incidence and IR for metastases to the viscera
were 3.2% and 144 (95%CI=136, 152), and bone was
1.1% and 60 (95%CI=55, 65) respectively.

Conclusions: The sensitivity of Danish registry data
for bone and visceral metastases was low, so the IRs
of these outcomes may be underestimated.

46. Post-Diagnostic Statin Use and Breast Cancer
Survival: A Nationwide Cohort Study in Scotland

Úna C. Mc Menamin1, Chris R. Cardwell1, Carmel M.
Hughes2 and Liam J. Murray1

1Centre for Public Health, Queen’s University Belfast,
Belfast, Northern Ireland, United Kingdom; 2School
of Pharmacy, Queen’s University Belfast, Belfast,
Northern Ireland, United Kingdom

Background: Preclinical evidence suggests that
statins could delay breast cancer progression. Results
from epidemiological studies however have been in-
consistent and are limited by small sample sizes and
certain time-related biases. Moreover, few studies
have investigated the impact of statins on breast can-
cer-specific mortality.

Objectives: This study aimed to investigate whether
breast cancer patients who were exposed to statins
had reduced cancer-specific mortality. Secondary anal-
yses investigated all-cause mortality.

Methods: We conducted a retrospective cohort study
of 15,140 newly diagnosed breast cancer patients diag-
nosed from 2009 to 2012 within the Scottish Cancer
Registry. Dispensed medication usage was obtained
from linkages to the Scottish Prescribing Information
System and breast cancer-specific deaths were identi-
fied from the National Records of Scotland Death Re-
cords. Using time-dependent Cox regression models,
hazard ratios (HR) and 95% CIs were calculated for
the association between post-diagnostic exposure to
statins (including simvastatin) and breast cancer-spe-
cific mortality. Adjustments were made for a range
of potential confounders including cancer stage, grade,
cancer treatments received, comorbidities, deprivation
and use of aspirin.

Results: A total of 1,190 breast cancer-specific deaths
occurred up to January 2015. Overall, after controlling
for potential confounders, there was no evidence of an
association between statin use and cancer-specific
death (adjusted HR 0.94, 95% CI 0.78, 1.13). No sig-
nificant dose-response relationship was observed by
increasing number of prescriptions and findings were
similar in analysis of all-cause mortality. Breast can-
cer-specific mortality rates were also comparable for
simvastatin users compared to non-users.

Conclusions: Overall, we found little evidence of a
protective association between statin use after diagno-
sis and cancer-specific mortality in a nation-wide co-
hort of breast cancer patients diagnosed in Scotland.
These findings will help inform the decision whether
to conduct randomised controlled trials of statins as
an adjunct treatment in breast cancer.

47. Low-Dose Aspirin and Survival Benefit in
Gastrointestinal Malignancies

Martine A. Frouws1, Esther Bastiaannet1, Ruth E.
Langley2, John W. K. Chia3, Myrthe P. P. Van Herk-
Sukel4, Hein Putter5, Cornelis J. H. Van de Velde1,
Johanneke E. A. Portielje6 and Gerrit-Jan Liefers1

1Surgical Oncology, Leiden University Medical Cen-
ter, Leiden, Netherlands; 2MRC Clinical Trials Unit,
University College London, London, United Kingdom;
3Department of Medical Oncology, National Cancer
Centre Singapore, Singapore, Singapore; 4The
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PHARMO Institute, Utrecht, Netherlands; 5Depart-
ment of Medical Statistics, Leiden University Medical
Center, Leiden, Netherlands; 6Department of Medical
Oncology, Haga Hospital, The Hague, Netherlands

Background: Many studies suggested a relationship
between aspirin use and cancer; a reduced incidence
and reduced mortality are described. The survival ben-
efit for the use of aspirin after diagnosis has been
mainly studied in colorectal cancer patients. The un-
derlying mechanism for the beneficial effect of aspirin
on cancer outcome remains part of debate.

Objectives: The aim of this study was to provide epi-
demiological evidence on the potential beneficial ef-
fects of low dose aspirin after diagnosis of cancer
that arises from the gastrointestinal tract.

Methods: A retrospective cohort study was conducted
in all patients with cancer of the gastrointestinal tract
diagnosed between 1998 and 2011 in the southern re-
gion of the Netherlands. The population-based Eind-
hoven Cancer Registry was linked to drug dispensing
data from the PHARMO Database Network. Patients
using aspirin before diagnosis were excluded from
the analysis. The association between aspirin use after
diagnosis and overall survival was analysed using Cox
regression models with time-varying exposure.

Results: In total, 13715 patients were diagnosed with
a gastrointestinal malignancy. In this cohort, 1008 pa-
tients were solely postdiagnosis users (7%) and 8278
(60%) were nonusers. The largest groups were colon
(3977; 43%), rectal (2358; 25%) and oesophageal
(946; 10%) cancer patients. Median survival time for
all patients was 48months. Adjusted for possible con-
founders, the hazard ratio for patients using aspirin vs
not using aspirin was 0.52 (95% CI 0.44-0.63). Strati-
fied according to cancer type, patients with oesopha-
geal, hepatobilliary, and colorectal cancer showed a
significant association between the use of aspirin and
improved survival.

Conclusions: Our observation that aspirin use is asso-
ciated with improved overall survival in various can-
cer types with different biology makes the hypothesis
of a nonspecific mode of action more plausible. The
Aspirin trial started in 2015 in the Netherlands. This
phase III multicentre, placebo-controlled, randomised
trial studies the effects of adjuvant aspirin treatment
on survival and recurrence in patients with stage II
and III colon cancer.

48. Initiation and Adherence with Bone-Targeting
Agents in US Men with Bone Metastases from
Prostate Cancer

Anne M. Butler1, Karynsa Cetin2, Rohini K.
Hernandez2, Robert A. Overman1, Jungin Kim1, B.
Diane Reams1, Bradford R. Hirsch3, Amy P.
Abernethy3, Alexander Liede2 and M. Alan
Brookhart1

1University of North Carolina, Chapel Hill, NC,
United States; 2Amgen, Inc., Thousand Oaks and
South San Francisco, CA, United States; 3Flatiron
Health, New York, NY, United States

Background: Bone metastases (BM) are common in
advanced prostate cancer (PCa) and can lead to serious
skeletal-related events (SREs) (eg, pathological frac-
ture). Two bone-targeting agents (BTAs) are approved
in the US for SRE prevention in men with BM from
PCa – denosumab and zoledronic acid.

Objectives: To provide a current description of BTA
use in men with BM from PCa.

Methods: Using structured and unstructured data
(processed via technology-enabled abstraction) from
a large, longitudinal electronic health record database
of patients receiving care at oncology practices across
the US (Flatiron Health), we identified adult PCa pts
with a confirmed diagnosis of BM in 2012/2013 and
no evidence of BTA use in the 6months (mos) prior
to diagnosis. Patients were followed through 04/30/
2015. We estimated the cumulative incidence of
BTA initiation after BM diagnosis, treating death as
a competing event. Among BTA users, we used multi-
variable repeated measures generalized linear models
to examine demographic/clinical factors associated
with non-adherence (defined as absence of treatment
in a 30-day interval to closely reflect the labels).

Results: Of 897 men in the cohort, mean age at BM
was 71years, 22% also had non-bone metastases, and
8% experienced a prior SRE. During 1150 person-
mos of follow-up, 706 pts initiated a BTA and 77 pts
died prior to initiation. The cumulative incidence of
BTA initiation after BM diagnosis was 24% (95%
confidence interval [CI] 21-26%) at 30days, 76%
(95% CI 68-84%) at 180days, and 89% (95% CI 74-
100%) at 1year. Adherence at 6, 12, and 24 mos after
initiation was 86% (95% CI 83-88%), 73% (95% CI
70-76%), and 32% (95% CI 28-35%), respectively.
We observed an increased risk of non-adherence in
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men who initiated treatment shortly after a diagnosis
of BM (treatment initiated <3 mos vs. ≥3 mos after
BM diagnosis).

Conclusions: This study of real-world treatment pat-
terns in a population of PCa pts with BM treated in on-
cology clinics in the US found that most men initiated
a BTA >30days after BM diagnosis. Adherence to
BTAs decreased over time, with a substantial decline
after 12 mos.

49. Birth Cohort Effects on Overall and Subtype-
Specific Antibiotic Use Among Infants Born in
Denmark 2004-2012

Alan C. Kinlaw1, Henrik T. Sørensen2, Jennifer L.
Lund1, Lars Pedersen2, Julie L. Daniels1, Michael D.
Kappelman3 and Til Stürmer1

1Department of Epidemiology, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United
States; 2Department of Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark; 3Department
of Pediatrics, University of North Carolina at Chapel
Hill, Chapel Hill, NC, United States

Background: Widespread antibiotic use leads to bac-
terial resistance at the population level. Antibiotic use
in early life may also be associated with adverse ef-
fects on immune function. Data are limited for cohort
effects on antibiotic use.

Objectives: To estimate birth year cohort effects on
overall and substance-specific antibiotic use during
the first year of life (henceforth, infancy).

Methods: This nationwide cohort study included all
live singleton births from 2004-2012, identified in
the Danish Medical Birth Registry. We linked data
from the National Database of Reimbursed Prescrip-
tions for all filled antibiotic prescriptions (ATC codes
J01). We estimated three measures of antibiotic use,
and censored at death, emigration, or 31 Dec 2012:
(1) risk of at least one antibiotic fill during infancy,
using Kaplan-Meier cumulative incidence; (2) rate of
antibiotic fills, allowing for multiple fills per infant;
and (3) antibiotic burden, equal to the number of total
days on prescribed antibiotic treatment during infancy.
All 99% confidence limits were within 0.6% of the es-
timate and are thus not presented. We compared over-
all and substance-specific use by birth-year cohort.

Results: Among 561,737 infants, the overall risk of at
least one antibiotic fill was 41.5%, the overall rate was
0.8 fills per infant per year, and the overall burden was
2.6 daily doses per infant per year. Overall risk de-
creased across birth-year cohorts from 42.6% in 2006
to 36.9% in 2011. Overall rate and burden, however,
did not change over time. The most common antibi-
otics were amoxicillin and penicillin V. Amoxicillin’s
share of the overall rate and burden increased from
2004-2012 (rate: 50% to 57%; burden: 56% to 65%),
whereas penicillin V’s share decreased (rate: 36% to
33%; burden: 27% to 23%).

Conclusions: The proportion of infants born in Den-
mark receiving antibiotics decreased from 2004-
2012. Over time, infants who received antibiotics re-
ceived an increasing number of prescriptions. Amoxi-
cillin, a broad-spectrum antibiotic, became
increasingly prominent over time. These findings have
implications for antibiotic safety and effectiveness
studies that span multiple birth cohorts.

50. Development and Validation of an Algorithm
for Identifying Pediatric Patients with Type 2
Diabetes in Claims Data

Dana Y. Teltsch1, Richard S. Swain2,3, Soulmaz Fazeli
Farsani4, Kimberly G. Brodovicz4, Stefan Kaspers5,
Samuel Huse1, Nicholas Sicignano6,7, Beth L.
Nordstrom1 and Dorothee B. Bartels4,8

1Real World Evidence, Evidera, Lexington, MA,
United States; 2Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, United States; 3

Evidera, Bethesda, MD, United States; 4Corp. Dept.
Global Epidemiology, Boehringer Ingelheim GmbH,
Ingelheim, Germany; 5Boehringer Ingelheim Pharma
GmbH & Co.KG, Ingelheim, Germany; 6Health
ResearchTx, Trevose, United States; 7Dept of Pediat-
rics, Naval Medical Center Portsmouth, Portsmouth,
VA, United States; 8Hannover Medical School, Insti-
tute for Epidemiology, Social Medicine and Health
Systems Research, Hannover, Germany

Background: The number of children with type 2 di-
abetes mellitus (T2DM) is increasing. Administrative
claims databases can provide an efficient and cost-ef-
fective data source for the study of childhood T2DM,
if these patients can be accurately identified.

Objectives: To develop and validate an algorithm to
identify newly diagnosed children with T2DM.
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Methods: Data from the US Department of Defense
health system from October 2007 to September 2013
were used to identify patients aged 10-18 years with
incident diabetes. Algorithms were developed based
on clinical insight, the literature, and quantitative ap-
proaches, with DM type ascertained via a 200-patient
chart review, and evaluated by sensitivity, specificity,
positive predictive value (PPV) and negative predic-
tive value (NPV). Candidate algorithms were validated
by a second chart review in an independent set of 200
patients. Population-weighted measures (accounting
for over-sampling of T2DM patients) were calculated
and confidence intervals (CI) estimated from 10,000
bootstrapped samples.

Results: Among the 400 patients, mean age was 14.2
±2.5years (14.9±2.2 for T2DM), and 50% were fe-
male (57% for T2DM). The best performing algorithm
consisted of 4 steps, each applied to the remaining pa-
tients who did not meet a previous condition:

1 Oral antihyperglycemics other than metformin or
(metformin but not insulin)=T2DM

2 <2 T2DM ICD9 diagnosis codes (Dx), or (insulin
and T2DM to T1DM Dx ratio < 0.8) or insulin
pump or continuous glucose monitor=Non-T2DM

3 T2DM to T1DM Dx ratio >=0.8 or (long acting in-
sulin and no short/rapid acting insulin)=T2DM

4 Non-T2DM

It correctly classified 88 of 91 T2DM patients (97%)
and 97 of 109 (89%) non-T2DM, with weighted sensi-
tivity of 90% (95% CI 82-100), weighted specificity of
95% (92-97), PPV 87% (81-93) and NPV 96% (93-
100).
A simpler algorithm based on combining 3 condi-

tions of dx and drug use correctly classified 84% of
T2DM and 91% non-T2DM.

Conclusions: Our results suggest that a claims algo-
rithm can identify pediatric T2DM patients with good
accuracy. External validation in other data sources is
needed.

51. Suicide Trends and Risk Factors in Youth Aged
10-19 Years, Texas, USA

Deanna A. Oleske1, Denise M. Oleske2, Sharon M.
Derrick1 and Merrill O. Hines1

1Harris County Institute of Forensic Sciences, Hous-
ton, TX, United States; 2AbbVie, Inc., North Chicago,
IL, United States

Background: Youth suicide is a second leading man-
ner of death in the U.S. Prior research focused on those
aged 10-24 years obscuring rates and risk factors in the
true “youth” population.

Objectives: To examine suicide rates and identify po-
tential risk factors in those aged 10-19 years in a ra-
cially and ethnically diverse population.

Methods: WISQARS™ (Web-based Injury Statistics
Query and Reporting System) was used to obtain fatal
self-injury rates and mechanisms using ICD-10 codes
X60-X84, Y87.0, and U03 among 10 to 19year olds
from 2004 to 2014. Joinpoint regression assessed rate
trends and a significance level of 0.05. The Harris
County Institute of Forensic Sciences database was
the source of additional details regarding 312 deaths
in Texas classified as suicide in this age group that
were autopsied during 2004-2014.

Results: The suicide rate in Texas among those aged
10-19 years increased from 2004 at an annual percent-
age change (APC) of 1.9% rising to 5.65 per 100,000
in 2014, exceeding the U.S. rate in those aged 10-19
years (5.41 per 100,000). In Texas, the annual rates
among white youth were higher than Black and His-
panic youth and increased significantly (APC=2.1%,
since 2004). Significant suicide rate increases were
noted for firearms (APC=3.4%, since 2007) and suf-
focation/hanging (APC=2.8%, since 2004). The dece-
dent case sample characteristics were: male, 80.4%;
White race, 49.7%; Black, 14.1%, Asian, 2.6%; His-
panic ethnicity, 33.6%; and median age of 17years.
The distribution of method of suicide was firearm,
50.3%; hanging/suffocation, 38.1%; poisoning, 6.1%;
and other, 5.5%. Prescription drugs accounted for
5.1% of suicides with 50.0% of those having multiple
prescription drugs listed as a cause. Significant differ-
ences between the sexes noted hanging/suffocation
was more common among females, whereas suicide
by firearms more common among males. No differ-
ences were found between the sexes regarding poison-
ings or other mechanisms of suicide. No seasonal
patterns were identified.

Conclusions: This analysis provides insight into sui-
cide risk of a true youth population, ethnically and ra-
cially diverse, not examined in previous research.

52. ADHD Treatment and Diagnosis – Importance
of Relative Age in Grade in Norway
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Øystein Karlstad, Kari Furu, Siri E. Håberg and Inger
Johanne Bakken

Division of Mental and Physical Health, Norwegian
Institute of Public Health, Oslo, Norway

Background: Studies from several countries have re-
ported that the youngest children in a grade are at
higher risk of being diagnosed with ADHD or to re-
ceive ADHD drugs than their older-for-grade peers.
The school start age cut-off follows the calendar year
in Norway, i.e. the youngest-for-grade children are
born in December.

Objectives: To investigate whether birth month is as-
sociated with the risk of receiving ADHD drugs (pri-
mary endpoint) or an ADHD diagnosis (secondary
endpoint) in primary or specialist healthcare in
Norway.

Methods: The study population included all children
born in Norway during 2000-2008 (31 December
2014, N=507,292). Information was retrieved from
three nationwide databases: the Norwegian Prescrip-
tion Database (dispensed ADHD drugs), the Norwe-
gian Patient Register (ADHD diagnoses in specialist
healthcare), and reimbursement data (ADHD diagno-
ses in primary healthcare). Children were followed
from birth and until the first endpoint, death, emigra-
tion or end of the study period using Kaplan-Meier
(KM) estimators by birth month and separately for
boys and girls. Cox proportional hazard analyses were
subsequently performed separately for boys and girls
with number of days since birth as the time metric,
birth month as exposure, and adjusting for calendar
year of birth and parental education.

Results: 11,003 children (2.17%) had received ADHD
drugs. By the end of follow-up, 2.54% of boys born in
January, 3.08% of boys born in June, and 3.93% of
boys born in December had received ADHD drugs.
Corresponding proportions for girls were 0.81%,
1.02%, and 1.68%. The adjusted hazard ratio was
1.57 (95% CI: 1.41-1.75) for boys born in December
(ref.: boys born in January), and 2.11 (1.75-2.55) for
girls born in December (ref.: girls born in January).
The same pattern of higher risk for children born later
in the year compared to children born early in the year
was also observed for ADHD diagnoses.

Conclusions: Children born later in the year are at
higher risk of receiving ADHD drugs and of receiving

an ADHD diagnosis than children born early in the
year.

53. Safety of Stimulants in Children with Epilepsy:
A Retrospective Cohort Study

Xinyue Liu1, Paul Carney2, Regina Bussing3, Richard
Segal1, Linda Cottler4 and Almut Winterstein1,4

1Pharmaceutical Outcomes and Policy, College of
Pharmacy, University of Florida, Gainesville, FL,
United States; 2Pediatrics, Neurology, Neuroscience,
Biomedical Engineering, Wilder Center of Excellence
for Epilepsy Research, College of Medicine, Univer-
sity of Florida, Gainesville, FL, United States; 3Psy-
chiatry, College of Medicine, University of Florida,
Gainesville, FL, United States; 4Epidemiology, Col-
leges of Medicine and Public Health & Health Profes-
sions, University of Florida, Gainesville, FL, United
States

Background: Epilepsy is the most common neurolog-
ical disorder in children in the US (~1.0%). Over 60%
of children with epilepsy meet the diagnostic criteria
for attention deficit/hyperactivity disorder (ADHD).
Stimulants, the first-line therapy for ADHD, may
lower seizure threshold and worsen seizure control,
but their safety hasn’t been addressed in large cohort
studies.

Objectives: To evaluate the safety of stimulants in
terms of seizure control in children with epilepsy.

Methods: This is a retrospective cohort study based
on Medicaid Analytic eXtract database from 27 US
states (1999-2010). Children aged 3-18 enrolled in
fee-for-service plans with ≥2 outpatient claims of epi-
lepsy (ICD9-CM: 345.xx) were included. We mea-
sured drug exposure via National Drug Codes and
days’ supply. We followed stimulant new users (de-
fined as first prescription after 6-month continuous en-
rollment during which there was no seizure-related
hospitalization/ED visit) for up to one year or until
end of exposure, their 19th birthday, Dec 31 2010 or
the study endpoint, whichever occurred first. We used
frequency matching based on the interval between the
second outpatient claim of epilepsy and stimulant ini-
tiation to assign index dates for non-users. The study
endpoint was the first seizure-related hospitalization/
ED visit (ICD9-CM: 345.xx, 780.39). We calculated
the hazard ratios of stimulant use versus no use using
Cox proportional hazard model to adjust for
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demographic factors and baseline psychiatric comor-
bidities and anticonvulsant use.

Results: We identified 18,196 stimulant users and
55,099 non-users in this study. Current use of stimu-
lants did not increase seizure-related hospitalizations
(HR 0.98, 95%CI 0.83, 1.16) or ED visits (HR 0.88,
95%CI 0.81, 0.95). Children with cerebral palsy (HR
1.12, 95%CI 0.96, 1.30), nervous system anomalies
(HR 1.11, 95%CI 0.89, 1.38) or intellectual disability
(HR 1.12, 95%CI 0.97, 1.30) had higher risks of ED
visits than children without, but the adjusted hazard ra-
tios were not significantly increased.

Conclusions: This study provides reassuring evidence
that effect of worsening seizure control of stimulants
in children with epilepsy, as used in current practice,
may be minimal.

54. Comparative Effectiveness Of NSAID
Treatment Versus No Treatment For PDA In
Preterm Infants

Jonathan L. Slaughter1,2, Patricia B. Reagan3, Thomas
B. Newman4 and Mark A. Klebanoff1,2

1Center for Perinatal Research, Nationwide Chil-
dren’s Hospital, Columbus, OH, United States; 2Pedi-
atrics, The Ohio State University, Columbus, OH,
United States; 3Economics and Center for Human Re-
source Research, The Ohio State University, Colum-
bus, OH, United States; 4Epidemology and
Biostatistics and Pediatrics, University of California,
San Francisco, San Francisco, CA, United States

Background: Given a paucity of randomized con-
trolled trials on the topic, we applied physician prefer-
ence-associated practice variation to evaluate mortality
and bronchopulmonary dysplasia (BPD) following
non-steroidal anti-inflammatory drug (NSAID) treat-
ment to close patent ductus arteriosus (PDA).

Objectives: To determine whether NSAID treatment
for PDA affects mortality or moderate/severe BPD at
36-weeks postmenstrual age.

Methods: We included ≤28-weeks gestation infants
admitted to NICUs on their birth date as recorded in
the 2006-2013 Pediatric Health Information System.
Indomethacin or ibuprofen initiated on postnatal days
2-28 was considered to be PDA treatment. We first
calculated a traditional generalized estimating equa-
tion (GEE) estimate of NSAID treatment on

mortality/BPD. We then calculated the percent of
NSAID-treated infants at each individual infant’s insti-
tution within the period 6months prior to 6months af-
ter that infant’s birth. This percent of treated infants
was used as an instrument to reduce bias and more ac-
curately determine the effect of NSAID treatment on a
primary composite outcome of mortality or BPD.

Results: The cohort included 11,419 infants in 24 hos-
pitals. GEE models controlling only for gestation, gen-
der, and race showed an increase in the mortality/BPD
composite outcome (odds ratio [OR] 1.29; [95% CI:
1.11-1.49]) and increased BPD (OR 1.50; [1.32,
1.72]) following NSAID treatment, but showed de-
creased mortality (OR 0.56; [0.46, 0.66]). The instru-
ment, the % of infants at each infant’s hospital
receiving NSAID treatment within a year of that
unique infant’s birth, was a strong predictor of NSAID
treatment (p<0.001, F=900) and not significantly as-
sociated with gestation, race, or gender. Instrumental
variable analysis demonstrated no significant risk dif-
ference between NSAID treatment and mortality/
BPD (-0.03 [95% CI:-0.10, 0.04]), mortality (-0.02 [-
0.07, 0.03]), or BPD in survivors (-0.02 [-0.10, 0.06]).

Conclusions: Among similar ≤28-week gestation pre-
term infants admitted to the NICU on their birthdate,
we found no significant increase in mortality or BPD
at 36-weeks during periods of decreased center-spe-
cific usage of NSAIDs to treat PDA.

55. Potential Impact of Proposed Limits on Clinical
Data Collected from Primary Care for a National
Research Database

Wilhelmine Meeraus, Jennifer Campbell, Daniel
Dedman, Arlene Gallagher, Antonis Kousoulis,
Tarita Murray-Thomas, Jessie Oyinlola, Helen
Strongman, Rachael Williams and Tim Williams

Clinical Practice Research Datalink, London, United
Kingdom

Background: A program for extracting primary care
data from all English GP practices has been proposed
which could replace separate data collections for
existing primary care databases. The program pro-
poses several restrictions on the extracted data. Collec-
tion of historic data would be limited to recently
recorded high priority disease areas, namely those
which GPs are incentivised to record, and no data
would be collected for defined sensitive conditions
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such as miscarriage, STIs including hepatitis, and
abuse.

Objectives: Conduct a systematic review to assess the
effect of data restrictions on research using primary
care data.

Methods: Studies using data from an existing primary
care database (the Clinical Practice Research Datalink)
were included if they had been cited in the develop-
ment of national clinical guidelines or were published
in one of five highest impact factor medical journals in
the relevant research fields. Recently published studies
(01/2007-07/2015) were double reviewed using a
structured questionnaire to identify the potential im-
pact of data limits on overall feasibility and risk of ma-
jor bias. We assessed whether studies could be
replicated with only 6years of data, without data on
sensitive conditions and with historical data available
for high priority disease areas only.

Results: From 136 identified studies, 57 were in-
cluded. With only 6years of data - 41 (72%) studies
could not be feasibly replicated or replicated without
major bias. With historical data only for high priority
disease areas - 22 (39%) studies could not be repli-
cated, and without data on sensitive conditions - 6
(10%) studies could not be replicated. Overall, 26
(46%) studies could not be feasibly replicated without
major bias using primary care data from the proposed
program.

Conclusions: The restrictions proposed by a national
program to extract data from English primary care
would, if adopted, prevent up to half of recently pub-
lished high impact studies. Researchers need to engage
with national data programs to ensure the full value of
the resource is realised. Incomplete collection of his-
toric and prospective data would limit research for
public health benefit.

56. The Impact of State Chemotherapy Parity
Laws on Use and Spending for Oral Chemotherapy

Stacie B. Dusetzina1,2,3, Haiden A. Huskamp4, Aaron
N. Winn2, Ethan M. Basch3,5 and Nancy L.
Keating4,6

1UNC Eshelman School of Pharmacy, Division of
Pharmaceutical Outcomes and Policy, University of
North Carolina at Chapel Hill, Chapel Hill; 2Gillings
School of Global Public Health, Department of Health
Policy and Management, University of North Carolina

at Chapel Hill, Chapel Hill, NC, United States; 3UNC
Lineberger Comprehensive Cancer Center, University
of North Carolina at Chapel Hill, Chapel Hill, NC,
United States; 4Department of Health Care Policy,
Harvard Medical School, Boston; 5School of Medi-
cine, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 6Internal Medicine,
Brigham and Women’s Hospital, Boston

Background: Oral cancer medications are increas-
ingly important in treating cancer but are costly for pa-
tients and insurers. By mid-2015, 39 states and
Washington, D.C. had passed laws to ensure pri-
vately-insured patients pay no more for oral chemo-
therapy than intravenous chemotherapy.

Objectives: To estimate the effect of oral chemother-
apy parity laws on patient out-of-pocket and drug
and non-drug health plan spending.

Methods: We used administrative claims from 2008-
2012 for three nationwide insurers aggregated by
Health Care Cost Institute. We compared oral chemo-
therapy (OC) use and out-of-pocket spending for oral
chemotherapy pre- and post-parity in states with and
without legislation among individuals in fully-insured
vs. self-funded plans using a difference-in-difference-
in-differences approach. We included adults (18-64)
with cancer diagnoses for which OC is available and
who used any oral or infused chemotherapy from
2008-2012.

Results: We studied 29,944 individuals, representing
172,239 chemotherapy-months. OC use increased as
a proportion of all chemotherapy use from 16.6% to
22.0% from 2008-2012. There were no differences in
use by parity or plan funding type (aDDD risk ra-
tio:0.93, 95%CI:0.75-1.15;p=0.50). For patients in
plans subject to parity, out-of-pocket spending de-
creased by $26.55 (p<0.001) at the median and
$222.20 at the 90th percentile (p<0.001), but benefits
for high spenders were inconsistent. There were no
parity-associated increases in chemotherapy-related
or total spending by health plans.

Conclusions: Chemotherapy parity laws are associ-
ated with reductions in out-of-pocket spending for
many patients without corresponding increases in plan
spending; however, savings were inconsistent, includ-
ing among the highest spenders. Cancer parity laws
alone may be insufficient to ensure patients are
protected from high out-of-pocket costs. Federal initia-
tives to expand parity to all privately insured patients,
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including those in self-funded plans may be warranted
given the overall benefits observed for patients and the
lack of impact on health plan spending. However,
more should be done to understand why out-of-pocket
spending remained high for some patients.

57. Disclosure of Industry Payments to Prescribers:
Industry Payments Might Be a Factor Impacting
Generic Drug Prescribing

Jingjing Qian1, Richard Hansen1, Daniel Surry1,
Jennifer Howard2, Zippora Kiptanui2 and Ilene
Harris2

1Health Outcomes Research and Policy, Auburn Uni-
versity Harrison School of Pharmacy, Auburn, AL,
United States; 2IMPAQ LLC, Columbia, MD, United
States

Background: One way to combat rising prescription
drug costs is to encourage use of generic prescription
drugs. Generic drug use is largely impacted by certain
key groups such as prescribers and manufacturers.
However, the influence of interactions between these
key groups on generic drug use remains unclear. The
Centers for Medicare and Medicaid Services’ (CMS)
Open Payments data include payments or other trans-
fers of value between applicable manufacturers/group
purchasing organizations and physicians, which pro-
vides a unique opportunity to study factors that influ-
ence generic prescribing.

Objectives: To examine the impact of industry pay-
ments on prescribers’ practice of generic prescribing.

Methods: Using the National Provider Identifier as a
cross-walk, we linked the 2013 CMS Open Payments
data with Medicare Provider Utilization and Payment
data (n=1,049,381 unique prescribers) to examine
the association between annual industry payments
and Medicare Part D prescribers’ annual proportion
of generic prescription claims, controlling for state ge-
neric substitution laws and prescribers’ characteristics.
Multivariable logistic regression model was used to
identify factors associated with the likelihood of ge-
neric prescribing at P<0.0001.

Results: One third of Part D prescribers (33%) re-
ceived industry payments in 2013. The mean annual
proportion of generic claims was higher among pre-
scribers receiving payments (60%) than those without
payments (53%). Prescribers with annual payments>
$250 were less likely to prescribe generic drugs than

those with less or no payment. Prescribers who served
>100 Medicare Part D beneficiaries per year were less
likely to prescribe generics than those who served less.
Prescribers who prescribed >200 Part D claims annu-
ally were more likely to prescribe generics. State ge-
neric substitution laws as well as prescribers’ sex,
geographic region, and specialty were also associated
with generic prescribing.

Conclusions: The amount of industry payments may
influence prescribers’ practice of generic prescribing.
How this affects patient care and total medical costs
warrants further study.

58. What has Been Achieved Five Years After
Approval of New Drugs with the Requirement to
Set up Patient Registries? A Follow-Up Study

Carla J. Jonker1,2, Marijke H. M. van den Berg2, Arno
W. Hoes2 and Peter M. Mol1,3

1Medicine Evaluation Board (MEB), Utrecht, Nether-
lands; 2Julius Center for Health Sciences and Primary
Care, Utrecht, Netherlands; 3University Medical Cen-
ter Groningen, Groningen, Netherlands

Background: Regulators are exploring ways how to
bring drugs earlier to patients. This means that at time
of approval the knowledge of the benefits and risks of
new medicines will not be complete. Because uncer-
tainties remain, regulatory authorities often require
post-authorisation studies as part of the approval pro-
cess. These include setting up patient registries, in ad-
dition or as a substitute for further clinical trials.
Evidence whether it is realistic to expect that this kind
of early approval (with real world registry data being
provided post-approval) works is lacking.

Objectives: We investigated whether registry studies
agreed on for authorised drugs were performed as
agreed at the time of approval.

Methods: Around five years after approval the status
(ongoing, completed, not started) was evaluated of
73 registries that were proposed and agreed upon at
the time of approval of 43 (37%) out of 116 new drugs
approved by the Committee for Medicinal Products for
Human Use in Europe from 2007 up to 2010. Ten
were imposed as a condition to be fulfilled post-ap-
proval. The proportion of patients recruited of the total
number of patients planned to-be-enrolled was re-
trieved. The data were verified in the latest study
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reports (data lock point 1 Nov 2015) submitted to the
Medicines Evaluation Board in the Netherlands.

Results: At the data lock point 62 registries were on-
going, four registries had finalised and seven registries
were not started. In the ongoing registries, 29 had
predefined the number of patients to-be-enrolled,
40% (SD 49%) of the patients were recruited 5.4 (SD
1.2) years after approval. For the 10 registries imposed
as a condition, seven had predefined the number of pa-
tients to-be-enrolled, with 77% (SD 77%) recruited,
however four registries had not started as the drug
had been withdrawn.

Conclusions: More than 80% of the registries were
initiated within five years of approval of the new
drugs, but enrolment is poor for non-imposed regis-
tries. Only, if registries are imposed as a condition to
be fulfilled post-approval they may realistically be ex-
pected to increase the knowledge on benefits and risks
after marketing approval.

59. Between Risk Management and
Pharmacoepidemiology: Where Do Post-
Authorisation Safety Studies Stand Today?

Mariana F. Almas1, Pierre Engel2, Marieke L. De
Bruin3, Kathryn Starzyk4, Blackburn Stella1 and
Dreyer A. Nancy5

1Real-World & Late Phase Research, Reading,
Berkshirek, United Kingdom; 2Real-World & Late
Phase Research, France; 3Division of
Pharmacoepidemiology and Clinical Pharmacology,
Utrecht Institute for Pharmaceutical Sciences,
Utrecht, Netherlands; 4Real-World & Late Phase Re-
search, Cambridge, United States; 5University of
North Carolina, Chapel Hill, United States

Background: The European Pharmacovigilance legis-
lation implemented in July 2012 set forth a firm legal
foundation for Post-Authorisation Safety Studies
(PASS) under the Pharmacovigilance Risk Assess-
ment Committee (PRAC) oversight. A PASS is de-
fined as a study aiming to assess safety concerns,
patterns of drug utilisation relevant to product’s safety
profile and effectiveness of risk minimisation mea-
sures (eRMM) set in the Risk Management Plan
(RMP).

Objectives: The aim of this review is to describe the
PASS landscape over the first three years of the new
Legislation.

Methods: A systematic approach was used to compile
all public data on the cohort of the 189 PASS proto-
cols submitted from July 2012 to July 2015 identified
from the PRAC meeting minutes. Regulatory details
from the European Medicines Agency (EMA)
webpages and methodological variables from the Eu-
ropean Network of Pharmacovigilance and
Pharmacoepidemiology (ENCePP) electronic register
(EU-PAS) were analysed. Protocol documents were
available for 57 PASS.

Results: Around one third (n=58) of the 189 PASS
were imposed to the Marketing Authorisation (catego-
ries 1- 2) whereas 89% of the remaining 131 were cat-
egory 3 studies in the RMP. Slightly more PASS
involved primary data collection (58%), mostly with
a longitudinal design (75%). Most drug utilisation
studies used secondary data sources where eRMM
were largely evaluated using cross-sectional designs
(p<0.05). Along with safety endpoints, 35% of the
57 sample embedded effectiveness outcomes. Most
PASS analyses were descriptive, and only 65% in-
cluded a comparison group.

Conclusions: This is the first exhaustive review of
three years PASS protocols submissions since July
2012. Although some PASS were more likely de-
signed according to their main safety objective, our re-
sults show that PASS are generally single exposure
straight forward observational studies. ENCePP
toolkits offer to PASS stakeholders strong scientific
and methodological pharmacoepidemiologic princi-
ples to improve the quality of PASS. It will be impor-
tant to assess the impact of this pharmacovigilance
activity on effective risk management and its align-
ment with the products’ benefit-risk strategy.

60. The Availability of Pharmacies and Pharmacy
Services in the United States: 2007-2015

Dima Qato1, Shannon Zenk1, Jocelyn Wilder1, Rachel
Harrington1, Darrel Gaskin2 and Caleb Alexander2

1University of Illinois at Chicago, Chicago, IL, United
States; 2Johns Hopkins School of Public Health, Bal-
timore, MD, United States

Background: Pharmacies are an increasingly impor-
tant component of health care delivery in the U.S. De-
spite this, information on the availability of
pharmacies and their services is limited.
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Objectives: We sought: (1) to examine trends in the
availability of community pharmacies and pharmacy
services in the U.S. overall and by pharmacy type
(e.g. chain, independent) between 2007 and 2015;
and (2) to determine whether and how these trends
vary by community demographics.

Methods: Retrospective observational study using na-
tional data on the number, location and type of phar-
macies and pharmacy services from the National
Council for Prescription Drug Programs. We mapped
these data and linked them to the 2010 U.S. Census
and 2009-2013 American Community Survey data to
derive information on community demographics, such
as racial/ethnic composition, poverty level, and
urbanicity, at the ZIP-code level.

Results: The total number of community pharmacies
increased by 6.6% from 63,279 to 67,469 during the
period 2007 to 2015. Retail chain and independent
pharmacies persistently accounted for 40% and 35%
of all pharmacies, respectively. In urban, predomi-
nately minority and low-income communities, how-
ever, there were persistently fewer pharmacies, and
independent pharmacies were the most prevalent phar-
macy type. In 2015, three-quarters of pharmacies were
handicap-accessible, 27% offered home-delivery ser-
vices, 18% had a drive-thru, 12% were staffed with bi-
lingual personnel, and 5% operated for 24hours. The
availability of these access-related services, however,
varied by community and pharmacy type. Chain phar-
macies located in urban, predominately black commu-
nities were the least likely to offer a 24hour service.
All of these differences were statistically significant
(p<0.001).

Conclusions: Despite the growth of community phar-
macies in the U.S over the last eight years, the provi-
sion of access-related pharmacy services has not
changed. There are persistently fewer pharmacies, par-
ticularly chains, located in predominately minority and
low-income communities. Residents of black commu-
nities are disproportionately more likely to encounter
barriers in accessing 24-hour pharmacies.

61. Longitudinal Asthma Management Profiles:
Visualisation of Patient Histories Using Multiple
Data Sources

Eric H. Van Ganse1,2, Sandrine Herbage3, Alexandra
L. Dima4, Marijn de Bruin4,5, Nathalie Texier6, Flore
Jacoud3, Maeva Nolin3, Laurent Laforest1 and The
ASTROLAB Group1,2,3,4,5,6

1Lyon Pharmaco-Epidemiology Unit, Health Services
and Performance Research (HESPER), Claude Ber-
nard Lyon 1 University, Lyon, France; 2Respiratory
Medicine, Croix-Rousse University Hospital, Lyon,
France; 3Lyon Pharmaco-Epidemiology Unit- UMR
CNRS 5558Claude Bernard Lyon 1 University, Lyon,
France; 4Amsterdam School of Communication Re-
search ASCoR, University of Amsterdam, Amsterdam,
Netherlands; 5Aberdeen Health Psychology Group,
University of Aberdeen, Aberdeen, United Kingdom;
6Kappa Santé, Paris, France

Background: Electronic medical records (EMR) offer
valuable information for research and clinical manage-
ment. Barriers to a more common use include the lim-
ited data on medication use and health outcomes, the
challenge of linking multiple sources, and the lack of
methods to reconstitute patients’ complete medical tra-
jectories. The ASTRO-LAB cohort study, assessing
the safety of long-acting β-agonists (LABA) in
asthma, collected data both from patients and
healthcare databases, thus allowing a more compre-
hensive exploration over time of medication use pat-
terns and patient-reported outcomes.

Objectives: To develop longitudinal patient profiles of
asthma management by integrating prescription, dis-
pensation and patient-reported data.

Methods: Asthma patients aged 6-40, with a stable
therapy pattern (≥6months out of 12) of either LABA
without inhaled corticosteroids (ICs), ICs without
LABAs, LABAs and ICs in separate canisters
(LABAs+ ICs), or LABA/ICs fixed-dose combina-
tions were included in France and the United King-
dom. Patients were followed via 4-monthly
computer-assisted telephone interviews and monthly
text messages: they reported their drug use and severe
asthma exacerbations (SAEx). Patient-reported data
were linked with EMR and claims data. Longitudinal
data visualization plots of medication management
during follow-up were developed for each patient.

Results: At inclusion, 1,051 patients (48% women,
mean age=22), 2.9% were prescribed LABA without
ICs, 29.8% ICs without LABA, 10.0% LABA+ICs
and 57.4% LABA/ICs fixed-dose combinations.
Among those with ≥12months of follow-up, 36%
had ≥ a SAEx. Longitudinal plots allowed to assess
patient’s regularity of drug exposure, to understand
the chronology between prescriptions and dispensa-
tions and possible links between drug exposure and
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SAEx. Several profiles will be presented to illustrate
possible research and clinical applications.

Conclusions: Combining data from different sources
allows a comprehensive overview of asthma drug
management over time. Further improvements of data
visualization and applications in clinical practice and
research are worth exploring, and would facilitate
EMR valorisation.

62. Determinants of Antihypertensive Adherence
Trajectories Among Older US Adults in the First
Year After Initiation

Jennifer Jones1, Carri Casteel2, Yvonne Golightly1,
Laura Loehr1, Virginia Pate1, Steve Marshall1 and
Til Stürmer1

1Epidemiology, University of North Carolina at
Chapel Hill, Chapel Hill, NC, United States; 2The
University of Iowa, Iowa CityIA, United States

Background: Antihypertensives are indicated to re-
duce the risk of cardiovascular events among older
adults but many older adults are not adherent. Previous
methods of quantifying adherence fail to account for
varying patterns of use over time.

Objectives: To identify patterns of antihypertensive
adherence using group based trajectory models
(GBTM), and to identify whether individual factors
can predict adherence patterns.

Methods: We identified older adults initiating antihy-
pertensive therapy between 2008-2011 using a 20%
random sample of Medicare beneficiaries with simul-
taneous parts A, B, and D coverage. We developed
monthly adherence indicators using prescription fill
dates and days supply data in the 12months following
initiation. Adherence was defined as having at least
80% of days covered. Logistic regression models were
used to identify trajectory groups using ProcTraj.
Bayesian Information Criterion (BIC) and trajectory
group size were used to select the optimal model for
defining trajectory groups. We compared the distribu-
tion of covariates across trajectory groups using multi-
nomial logistic regression models using the most
adherent group as the referent.

Results: Between 2008 and 2011, 286913 Medicare
beneficiaries initiated antihypertensive therapy (mean
age:75). The majority of new users were women
(60%) and white (84%). Six distinct patterns of

adherence were identified ranging from perfect adher-
ence (mean p[adherence]=0.98, proportion of sample
40.6%) to rapid stopping (mean p[adherence]=0.09,
15.6%). The strongest predictors of belonging to the
most adherent trajectory group were mono vs combo
antihypertensive initiation (aOR=2.15 (95% CI:
2.11-2.02)), race (white vs non-white, 0.58 (0.57-
0.59), history of myocardial infarction (1.85 (1.78-
1.95)), opioid use (0.82 (0.80-0.83)), and history of
hospital admissions (0.73 (0.58-0.91)) (C-statistic:
0.63).

Conclusions: GBTMs are effective for identifying
patterns of antihypertensive adherence among older
adults. Certain patient characteristics appear to be de-
terminants of patterns of antihypertensive use. We hy-
pothesize that gaps in Medicare coverage may
contribute to the varying patterns of use.

63. Impact of Statin-Related Media Coverage on
the Use of Statins: An Interrupted Time Series
Analysis Using UK Primary Care Data

Anthony Matthews1, Emily Herrett1, Antonio
Gasparrini2, Tjeerd Van Staa3, Ben Goldacre1, Laim
Smeeth1 and Krishnan Bhaskaran1

1Non-Communicable Disease Epidemiology, London
School of Hygiene and Tropical Medicine, London,
United Kingdom; 2Department of Social and Environ-
mental Health Research, London School of Hygiene
and Tropical Medicine, London, United Kingdom; 3

Health eResearch Centre, Farr Institute for Health In-
formatics Research, University of Manchester, Man-
chester, United Kingdom

Background: There are concerns that media coverage
questioning the risk-benefit balance for statins could
affect their use, with implications for public health.

Objectives: We aimed to quantify how a period of in-
tense UK media coverage affected initiation and cessa-
tion of statin therapy.

Methods: Using prospectively collected electronic
data from UK primary care, the proportion of patients
initiating and stopping statins for primary and second-
ary cardiovascular disease prevention was calculated
each month from January 2011-March 2015.
Interrupted time series analyses were used to investi-
gate changes in statin use after a pre-defined time pe-
riod in which there was intense media coverage of
statins (October 2013-March 2014). The number of
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cardiovascular events that may have resulted from
such changes was calculated by combining the esti-
mated number of people affected with established
statin efficacy estimates.

Results: There was no evidence that the period of high
media coverage was associated with changes in statin
initiation among patients with a high recorded risk
score (primary prevention) or a recent cardiovascular
event (secondary prevention) (OR=1.00, 95% CI:
0.8-1.16 and 0.98, 0.87-1.11 respectively). There was
strong evidence that patients were more likely to stop
statin therapy for both primary and secondary preven-
tion after the high media coverage period (OR=1 · 12,
1 · 05-1 · 18 and 1 · 12, 1 · 04-1 · 21 respectively). In
post-hoc analyses, the increased cessation rates were
no longer observed after 6months. Assuming causal-
ity, we estimated that the media coverage resulted in
218,971 patients across the UK stopping statin ther-
apy, and would account for at least 2173 excess car-
diovascular disease events over 10years.

Conclusions:Media controversy over the risks-benefit
balance of statins was followed by a transient rise in
the proportion of people stopping statins. This re-
search highlights the potential for widely covered
health stories in the lay media to impact upon
healthcare-related behaviour.

64. Changes in Statin Adherence in Response to a
Myocardial Infarction: The Impact of a Stressful
Life Event on Medication Taking Behavior

Ryan P. Hickson, Izabela E. Annis, Ley A. Killeya-
Jones and Gang Fang

Division of Pharmaceutical Outcomes and Policy,
UNC Eshelman School of Pharmacy, Chapel Hill,
NC, United States

Background: Statin adherence is important for sec-
ondary prevention of myocardial infarction (MI). No
studies have evaluated adherence changes in response
to an MI, a stressful life event.

Methods: To measure changes in statin adherence af-
ter MI and identify predictors of this behavior change.

Methods:Medicare claims were used to identify a ret-
rospective cohort of all fee-for-service beneficiaries
with an MI from 2008-2010. Subjects must have 1)
ICD-9 discharge diagnosis of 410.x1, 2) ≥66years
old at time of index MI, 3) 1-year continuous

enrollment pre-MI, 4) survived hospitalization and
discharged home, 5) continuous enrollment through
study end, and 6) prescription claim for statin in
12months pre-MI. Patients were followed until date
of death or 6months post-discharge. In pre- and post-
MI periods, adherence was measured using proportion
of days covered (PDC) and categorized as <20%, 20
to <50%, 50 to <80%, and ≥80%. The primary out-
come of interest was change in PDC group from pre-
MI to post-MI and was categorized as an increase
(pre-MI < post-MI PDC), no change, or a decrease.
Exposures included pre-MI PDC as a continuous vari-
able, age, race, gender, and dual eligibility for Medic-
aid. Multinomial logistic regression with adjusted
odds ratios and 99% confidence intervals [OR (CI)]
was used to identify predictors of adherence change
compared to no change.

Results: The final cohort consisted of 158,771 pa-
tients. Overall, 89,177 (56.2%) had no change in ad-
herence while 30,090 (19.0%) improved and 39,504
(24.9%) decreased. Compared to 65-74 year olds, sub-
jects who were 85+ were less likely to have improved
adherence [0.72 (0.68,0.77)] and more likely to de-
crease [1.50 (1.44,1.56)]. Compared to whites, blacks
were more likely to decrease [1.18 (1.11,1.24)] and
Hispanics were more likely to increase [1.37
(1.22,1.54)]. Patients with dual eligibility were more
likely to decrease [1.19 (1.15,1.23)].

Conclusions: Patients’ medication adherence re-
sponds to an MI differently based on differences in
age, race, and socioeconomic status. Different strate-
gies are needed to address how patients differentially
respond to a stressful life event.

65. Comparative Adherence of Overactive Bladder
Agents Among Older Patients

Samantha Singh1, Wayne Khuu1, Mina Tadrous2,
Diana Martins1, Muhammad Mamdani2, Dean
Elterman3 and Tara Gomes2

1Chonic Disease and Pharmacotherapy, Institute for
Clinical Evaluative Sciences, Toronto, ON, Canada;
2Applied Health Research Centre, Li Ka Shing Knowl-
edge Insitute, St Michael’s Hospital, Toronto, ON,
Canada; 3Department of Surgery, Univrsity Health
Network, Toronto, ON, Canada

Background: Anticholinergic drugs are commonly
used to treat overactive bladder (OAB) but differ in
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their side effect profiles, which may lead to differential
adherence to therapy.

Objectives: To compare patient adherence to OAB
therapy among older patients newly prescribed one
of six available anticholinergic products in Ontario,
Canada.

Methods: We conducted a population-based cohort
study among residents of Ontario, aged 66years and
older who newly initiated an OAB medication be-
tween April 1, 2012 and March 31, 2014 and who
refilled their prescription at least once (to ensure they
became active medication users). New users were de-
fined as having no prescription for an OAB medication
in the past year. Adherence to therapy was defined as a
refill for the original drug within a period equal to
150% of the previous prescription’s duration. Individ-
uals who switched therapy were defined as those who
were prescribed a new anticholinergic that was not the
original drug within the period of continuous use. We
followed individuals forward until drug discontinua-
tion (defined as date of last prescription plus the day
supply), death, end of study period (March 31,
2015), or 2years maximum follow-up.

Results: We identified 23,211 new users of OAB
medications who met our eligibility criteria. A major-
ity of users (83.5%, N=19,399) were dispensed only
one type of OAB medication throughout their period
of use. Among all new users, 57.9% (N=13,439) were
still on therapy at 6months and 39.9% (N=9,276)
were still on therapy at 1year. The median time to dis-
continuation differed significantly by the OAB drug
initiated (p<0.0001). In particular, approximately
25% (N=1,011) of new oxybutynin users
discontinued use or switched to a different OAB agent
within 6months after initiation compared to a range of
7%-12% among those who initiated other OAB medi-
cations (including solifenacin, fesoterodine, trospium,
darifenacin and tolterodine). The median time to dis-
continuation was lowest for oxybutynin users
(112days) and highest among solifenacin users
(248days).

Conclusions: We found that adherence to OAB ther-
apy among older patients differed considerably by
drug initiated.

66. Self-Reported Adherence to Different Classes of
Antiretroviral Medication as a Predictor of HIV
Viral Suppression

Joseph A. Delaney1, Robin M. Nance1, Mari
Kitahara1, Joseph Eron2, Greer Burkeholder3, James
Willig3, Michael Mugavero3, Chris Matthewa4,
Michael Saag3, Katerina Christopoulous5, Ken
Mayer6, Susan Heckbert1 and Heidi M. Crane1

1University of Washington, Seattle, WA, United States;
2University of North Carolina, Chapel Hill, NC,
United States; 3University of Alabama, Birmingham,
AL, United States; 4University of California San
Diego, San Diego, CA, United States; 5University of
California San Francisco, San Franscisco, CA, United
States; 6Harvard Medical School, Boston, MA, United
States

Background: It is well known that poor adherence to
antiretroviral medication leads to poor outcomes
among people living with HIV (PLWH). It is less clear
whether thresholds for adequate adherence differ for
newer compared with older drug classes, and what
level of medication adherence qualifies as “adherent”,
in the context of self reported adherence, in a clinical
setting.

Objectives: To compare HIV viral load achieved in
PLWH at various thresholds of self-reported medica-
tion adherence for regimens containing Integrase In-
hibitors (IIs), Protease Inhibitors (PIs), and Non-
Nucleoside Reverse Transcriptase Inhibitors
(NNRTIs).

Methods: Among PLWH on antiretroviral therapy at
5 US sites in the CFAR Network of Integrated Clinical
Systems (CNICS), self-reported adherence to all med-
ications was measured at the most recent clinic visit by
a 30-day visual analogue scale (VAS) and examined in
relation to HIV viral load. Goodness of model fit for
the association between various adherence thresholds
and HIV viral loads less than 400 copies/ml was esti-
mated using Akaike information criterion (AIC) with
logistic regression models. We adjusted for age, sex,
calendar year, and time on antiretroviral medication.
Non-linearity was assessed using generalized additive
models (GAMs).

Results: There were 835 users of IIs (18% female),
1317 users of PI (15% female), and 1802 users of
NNRTI-containing (12% female) regimens. Higher
self-reported adherence was associated with increased
viral load suppression (P<0.01) for all classes of anti-
retroviral medication. All medication classes showed
extremely high levels of viral suppression in the
highest adherence participants (VAS 95%+). Best
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fitting regression models suggested that a threshold for
the VAS to demark adherent versus non-adherent is at
85% for IIs, at 80% for PIs, and at 75% for NNRTIs.
These empirical cut-points matched with observed in-
flection points in GAM plots of adherence versus viral
suppression.

Conclusions: Different classes of antiretroviral medi-
cations demonstrated effective viral suppression at
varying levels of self-reported adherence, although
all regimens were similarly effective at very high ad-
herence levels.

67. Instrumental Variable Analysis Using Pooled
Data in Pharmacoepidemiology: A Simulation
Study

Md Jamal Uddin1 and M. Abdul Baker Chowdhury2

1Department of Statistics (Epidemiology and Biosta-
tistics), Shahjalal University of Science & Technology,
Sylhet, Bangladesh; 2Department of Biostatistics
(Robert Stempel College of Public Health and Social
Work), Florida International University, Miami, FL,
United States

Background: Instrumental variable (IV) analysis has
been used to control for unmeasured confounding in
pharmacoepidemiology using pooled healthcare data-
bases. However, the performance of the IV analysis
is not well known in such cases.

Objectives: We aimed to assess the performance of
the IV analysis using pooled data on patient level in re-
alistic pharmacoepidemiologic settings.

Methods:We simulated three separate datasets in sev-
eral scenarios with varying incidence of the outcome
(5 to 20%), probability of exposure (15 to 30%), prob-
ability of IV (20 to 40%), sample sizes (10000, 20000
and 30000), and strength of confounders. In each sce-
nario, the number of replications was 1000 times. The
true exposure effect (risk difference, RD) of 0.05 for
all datasets was considered. The IV was a time-invari-
ant and satisfied its basic assumptions. Two-stage IV
models were applied to estimate the exposures effects
on the outcome. Analyses were conducted separately
on each dataset and on the pooled data. For pooled
data, the exposure effects were estimated with and
without adjustment of the heterogeneity between pa-
tients. 95% confidence intervals (CI) were estimated
using 2.5 and 97.5 percentiles of the 1000 estimates.

Results: The exposure effects based on per dataset
were similar with the true value (RD=0.05),
RD=0.05 [95% CI: 0.01-0.09], RD=0.05 [0.01-
0.09], RD=0.05 [-0.01-0.12]. However, the pooled ef-
fect estimate without adjustment of the heterogeneity
between patients was shifted away from the true value,
RD=0.12 [0.10-0.15]. When the adjustment of the
heterogeneity between patients was taking into ac-
count, the effect estimate was similar with the true
value, RD=0.05 [0.02-0.07]. For pooled data, the ex-
posure effects were more precise and stable as com-
pared to the analysis of per dataset.

Conclusions: The exposure effects from the IV analy-
sis using pooled data can be valid when the estimates
are reported from IV models with adjustment of the
heterogeneity between patients. Nevertheless, in em-
pirical studies, the exposure, outcome, and confounder
definitions should be harmonized across the databases
and estimates should be interpreted cautiously as IV
generally violates its assumptions.

68. A Reference-Likelihood Alternative to Inverse
Probability of Treatment Weighting

Colin Dormuth

University of British Columbia, Vancouver, Canada

Background: Inverse probability of treatment
weighting (IPTW) is a useful method to adjust statisti-
cal models for confounding. However, IPTW requires
exposed and unexposed patients at every level of the
measured confounders, and IPT weights must be
stabilized.

Objectives: To introduce a method of reference likeli-
hood weighing (RLW) and compare its performance
with IPTW and conventional logistic regression.

Methods: For a dichotomous exposure, treatment as-
signment of each patient is assumed to behave accord-
ing to a Bernouilli likelihood. A log-likelihood for a
treatment assignment probability of 0.5 is therefore -
0.693, which can be then subtracted from the observed
probability of treatment, the antilog of which,
inversed, is the reference likelihood weight. A simu-
lated example of a single dichotomous confounder in
1000 patients is used to show how RLW will yield
the same adjusted cumulative incidence ratio (CIR)
as IPTW when there are exposed and unexposed pa-
tients at every level of the confounder. In situations in-
volving multiple confounders, including an absolute
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contraindication, RLW weights can be obtained by
solving a system of 4 equations in 4 unknowns. An-
other simulated population of 1000 patients is used
to compare the point estimates and precision of odds
ratios from RL weighting, IPT weighting, and conven-
tional logistic regression.

Results: In the example of 1000 patients and a single
dichotomous confounder, the crude CIR was 0.53.
The IPTW-adjusted and RLW-adjusted CIRs were
both 0.60. The variance of the logCIR from the RL-ad-
justed and IPT-adjusted analyses were 1084.19 and
1417.90, respectively, when the reference likelihood
was -0.693. The variance of the logCIR could be in-
creased or decreased by using different reference like-
lihoods. In logistic regressions of 1000 patients with
multiple confounders, RL-weighting usually yielded
logCIRs closer to those from conventional logistic re-
gression than were those from IPTW regressions,
which sometimes resulted in quasi-complete separa-
tion of data points.

Conclusions: In the simulations attempted, RLW was
robust to challenges of the positivity assumption, and
it yielded estimates closer to conventional logistic re-
gression than did IPTW.

69. Variation in Propensity-Adjusted Marginal
Estimates of Treatment Effect

Jessica M. Franklin, Wesley Eddings, Robert J. Glynn
and Sebastian Schneeweiss

Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, United
States

Background: It has been shown that matching, strati-
fication, and weighting on the propensity score (PS)
can lead to widely varying treatment effect estimates
due to different targeted estimands across methods.
However, there has been little research on variation
in effect estimates when targeting a common estimand.

Objectives: To explore the variation across PS adjust-
ment approaches in estimated marginal hazard ratios
(HRs) among the treated in a study of bleed risk in ini-
tiators of new oral anticoagulants (NOACs) versus
warfarin.

Methods: We estimated 6 PS models, including a
standard PS model with pre-specified covariates and

a high-dimensional PS (hdPS), each estimated using
ordinary, Bayesian, and boosted logistic regression.
Using each of these PSs, we implemented 6 methods
for estimating the marginal HR: 1) 1-to-1 matching,
2) full matching, 3) standardized mortality ratio
(SMR) weights, 4) matching weights, 5) decile stratifi-
cation, and 6) fine stratification (40 strata). In the full
matching and stratification approaches, weights were
developed from the matched sets or strata in order to
estimate the marginal HR among the treated. Each ap-
proach was implemented without trimming, after trim-
ming the nonoverlap, and after asymmetrical trimming
at the 2.5th and 97.5th percentiles. Finally, we esti-
mated a linear mixed effects model for the log-HRs
to estimate the standard deviation (SD) due to each an-
alytic component.

Results: HR estimates varied across the 108 ap-
proaches from 0.86 (0.71, 1.04) to 1.10 (0.93, 1.31).
The most important source of variation was the PS
(hdPS versus standard, SD=0.051). The second most
important component was the PS model estimation
method (SD=0.040). The least important analytic
components were the level of trimming (SD=0.015)
and the HR estimation method (SD=0.010).

Conclusions: Although the targeted estimand
depended on the HR estimation method and the level
of trimming, these were not the most important com-
ponents determining treatement effect. The PS model
estimation method can have nearly as large of an effect
on the HR as the covariates included in the PS. Varia-
tion will be explored in other examples to characterize
differences across studies.

70. The Impact of Study Design and Analysis on
“Measurable” and “Un-Measurable” Patient
Characteristics in Observational Studies of
Glucose-Lowering Drugs in Type 2 Diabetes
Mellitus (T2DM)

Elisabetta Patorno1, Chandrasekar Gopalakrishnan1,
Jessica Franklin1, Kimberly Brodovicz2, John
Seeger1,3, Dorothee Bartels2, Jun Liu1 and Sebastian
Schneeweiss1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, United
States; 2Corporate Department Global Epidemiology,
Boehringer Ingelheim GmbH, Ingelheim, Germany; 3

Epidemiology, Optum, Waltham, MA, United States

abstract44

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Background: Administrative databases can provide
information on comparative effectiveness and safety
of T2DM medications, but often do not contain data
on important clinical characteristics such as diabetes
duration, body mass index (BMI), and hemoglobin
A1c (HbA1c) that are routinely captured in electronic
medical records (EMR).

Objectives: To assess potential residual confounding
associated with unmeasured characteristics in adminis-
trative datasets, through an internal validation study.

Methods: Within a large US health insurance data-
base, we identified T2DM patients initiating linagliptin
or a comparator diabetes agent between May 2011-
December 2012. We focused on 3 comparator drugs
used at a similar stage of diabetes progression as
linagliptin, i.e. other DPP-4 inhibitors (DPP-4 s), pio-
glitazone (PIO) or 2nd generation sulfonylureas
(SUs). For each comparison, 1:1 propensity score
(PS) matching was used to balance >100 baseline
claims-based characteristics, including proxies of dia-
betes duration or severity. For a subset of patients,
we obtained additional data from EMR. We calculated
standardized differences (SD) to assess the balance of
claims- and EMR-based covariates after PS matching.

Results: We identified 3 PS-matched populations
comparing linagliptin initiators vs. other DPP-4 s
(N=11,378), PIO (N=7,926), and SUs (N=6,820).
In each of those, a subset (ranging between 4.3-
4.5%) was linked to EMR. Claims-based characteris-
tics, e.g. demographics, comorbidities, and medication
use, were balanced within each population with
SD>0.1. Within the linked subsets, though EMR-
based characteristics were not used to estimate PS,
mean diabetes duration was balanced across compari-
son groups (SD>0.1), with some moderate imbalances
(SD>0.1) for BMI and HbA1c (ranging between 0.3-
2.2m2/kg and 0.2-0.6%, respectively), likely not large
enough to be clinically meaningful.

Conclusions: Choosing appropriate comparison
groups, using a new user design and matching cohorts
using PS enriched by proxies of diabetes progression
can mitigate confounding associated with unmeasured
characteristics.

71. Calendar Time as an Instrumental Variable in
Assessing the Risk of Heart Failure with
Antihyperglycemic Drugs

Mugdha Gokhale1, John B. Buse2, Christina Mack3

and Til Stürmer1

1Epidemiology, Gillings School of Global Public
Health, University of North Carolina, Chapel Hill; 2

School of Medicine, University of North Carolina,
Chapel Hill; 3Real-World & Late Phase Research,
Durham

Background: In recent years 2nd line treatment of pa-
tients with type 2 diabetes with dipeptidyl peptidase-4
inhibitors (DPP) increased with a corresponding de-
crease in thiazolidinediones (TZD). This crossover
over a short period of time may provide an opportunity
to use calendar time as an instrumental variable (IV).

Objectives: Using hospitalization for heart failure
(HF) as a positive control outcome we explored the
use of calendar time as an IV and compared this ap-
proach to an active comparator new-user study com-
paring DPP versus TZD.

Methods: Using Medicare claims from 2008-2013,
we identified initiators of DPP or TZD (100%) after
a 6month washout. We examined IV strength and es-
timated risk differences (RD) for HF using unadjusted
Kaplan-Meier curves. Under the active comparator ap-
proach, we estimated propensity scores for DPP vs
TZD and used weighted Kaplan Meier curves to get
RD for HF.

Results: Calendar time greatly affected initiation of
DPP and TZD with the two curves crossing between
June and August 2010. The calendar time IV com-
pared patients treated from September 2010 to Decem-
ber 2013 (N=20283; 70% DPP) with those treated
from January 2008 to May 2010 (N=22696; 34%
DPP), i.e., 39% compliance. The active-comparator
approach compared 26198 DPP and 18842 TZD initi-
ators. Covariate balance across levels of IV was
slightly better than across treatments (average stan-
dardized mean difference 3.6% vs 4.3%). The 1 and
2year local average treatment effect of RD of HF per
100 patients in the “compliers” (95% CI) were -0.7 (-
1.0, -0.2) and -1.0 (-1.5, -0.2). Corresponding propen-
sity score weighted results were -0.2 (-0.4, 0.0) and -
0.3 (-0.6, 0.2).

Conclusions: Both the treatment cohorts and the IV
study design indicate lesser risk of HF among DPP
vs TZD initiators. The magnitude of the estimated ef-
fects could be different as the analyses are based on
different populations and assumptions. The use
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calendar time as an IV in settings where real-world
market dynamics lead to profound changes in pre-
ferred treatments is worth consideration as previously
suggested in other settings (Mack et al 2015). Addi-
tional analyses including adjusted IV analyses will be
presented.

72. Propensity Score Trimming to Identify the
Target Population for Comparative Effectiveness
Research

Robert J. Glynn1 and Til Stürmer2

1Division of Pharmacoepidemiology &
Pharmacoeconomics, Department of Medicine,
Brigham & Women’s Hospital, Boston, MA, United
States; 2Department of Epidemiology, Gillings School
of Global Public Health, University of North Carolina
at Chapel Hill, Chapel Hill, NC

Background: Focus on a target population by trim-
ming observations in the tails of the propensity score
(PS) can improve treatment equipoise as well as the
precision of treatment differences estimated by inverse
probability of treatment weighting (IPTW), and re-
duced bias in simulation studies of realistic settings.
Several alternative approaches are available, but their
relationships and relative performance in real data set-
tings are not well characterized.

Objectives: We compared trimming at absolute PS
levels of .1 and .9 (Crump et al 2007), asymmetric
5th and 95th percentile trimming (Stürmer et al
2010), and trimming at preference scores of .3 and .7
(Walker et al 2013), in terms of percentages of
trimmed subjects, relationships with PS C-statistics,
and performance in a real data setting.

Methods:We generated PSs from alternative beta dis-
tributions with treatment prevalence .25 and .5 and C-
statistics ranging from .61 to .94, and also compared
estimated risk differences in alternative target popula-
tions in a real dataset, i.e. comparison of the 1-year
risk of myocardial infarction, stroke or death between
Medicare beneficiaries initiating rosuvastatin versus
atorvastatin (N=69,142).

Results: In all simulated settings, the target population
was largest with trimming at absolute PS levels; with
C-statistics above .7, asymmetric trimming yielded a
larger target population than preference score trim-
ming which trimmed more than half the population
when C> .8, while smaller percentages were trimmed,

but more with asymmetric trimming when C< .65. In
the statin comparison, estimates of the risk difference
based on each of the three targeted populations were
smaller, and had smaller standard errrors, than the es-
timate in the entire population obtained by IPTW.
Consideration of trimmed subjects in both PS tails
showed less covariate balance and marked treatment
effect heterogeneity.

Conclusions: Targeting primary analyses to subjects
with greater treatment equipoise can improve estima-
tion in comparative effectiveness settings. If covariate
imbalance in the tails of the PS is a particular concern,
asymmetric or preference score trimming may be pre-
ferred to absolute PS trimming.

73. Catch the Wave: Diffusion of Methodological
Innovation in Pharmacoepidemiology

Suzanne M. Cadarette1, Robert W. Platt2, Joann K.
Ban1, Giulia P. Consiglio1, Mina Tadrous1,3 and
Malcolm K. Maclure4

1University of Toronto, Toronto; 2McGill University,
Montreal; 3St. Michael’s Hospital, Toronto; 4Univer-
sity of British Columbia, Vancouver

Background: The uptake of methodologic innovation
is often slow and many novel methods are not widely
adopted.

Objectives: The main objective of the symposium is
to introduce the Diffusion of Innovations model; and
through comparative case study analysis, demonstrate
how innovation attributes, communication channels
and the social system work to impact the diffusion of
methodologic innovation. The symposium is of broad
interest to those keen to understand how to improve
the uptake of methodological innovation.
By the end of the symposium, audience members

should be able to: 1) describe the Diffusion of Innova-
tions model; 2) consider the value of: comparative
case study analysis, co-authorship network analysis,
proportional Venn diagrams, and assignment of insti-
tutional credit; 3) discuss the diffusion of confounder
summary scores, indirect comparison meta-analytic
approaches, and self-controlled study designs in the
field of pharmacoepidemiology; 4) use twitter to com-
ment on or push pharmacoepidemiology (#RxEpi) in-
novation; and 5) plan or reflect upon how to improve
the uptake of methodological innovations.
Description: Dr. Platt will set the symposium stage

by reviewing the lack of uptake of novel statistical

abstract46

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



methods in the medical literature. Next, Dr. Tadrous
will briefly summarize the use of the disease risk score
(DRS) in epidemiology. Dr. Cadarette will then intro-
duce the Diffusion of Innovations model, and use co-
authorship network analysis to illustrate the compara-
tive diffusion of DRS, and the high-dimensional pro-
pensity score (hdPS) in the field of
pharmacoepidemiology. Following, Ms. Ban (indirect
comparison meta-analytic applications) and Ms.
Consiglio (self-controlled study designs) will cover
the diffusion of other innovations in
pharmacoepidemiology more broadly. Dr. Maclure
will then introduce concepts of quality improvement
to help optimize the application of
pharmacoepidemiologic methods. The symposium
will conclude with a twitter tutorial led by Dr.
Tadrous, and an open panel discussion led by ques-
tions from the audience.
@CadaretteSM @RobertWPlatt @Mina__T

@joannkban @GiuliaConsiglio @MalcolmMaclure
#RxEpi #caseXover.

74. Patient Engagement in Observational
Pharmacoepidemiology Research: Where Are We,
Where Do We Need to Be, and What Are the Steps
for Getting There?

Nicholas Heath1,2, Wendy Camelo Castillo3,
Tabassum Majid3, Emre Yucel4, Kimberly Yang5,
Irene Petersen6,7, Nancy Santanello8, Susan DosReis3

and Suzanne West9

1Takeda Pharmaceuticals U.S.A., Inc., Deerfield, IL,
United States; 2MCPHS University, Boston, MA,
United States; 3Pharmaceutical Health Services Re-
search, University of Maryland School of Pharmacy,
Baltimore, MD, United States; 4Cancer Symptom Re-
search Department, MD Anderson Cancer Center,
Houston, TX, United States; 5University of Maryland
Health Sciences and Human Services Library, Balti-
more, MD, United States; 6Department of Primary
Care & Population Health, University College Lon-
don, London, United Kingdom; 7Department of Clini-
cal Epidemiology, Aarhus University, Denmark; 8New
Hope, PA, United States; 9RTI International, Research
Triangle Park, NC

Background: Multiple guidance, initiatives, and
workshops have addressed the importance of patient
engagement/involvement and input in drug and bio-
logics research and development, but there has been
little discussion of how to include the patient voice
in pharmacoepidemiology studies. In 2015 the ISPE

Patient Engagement Work Group was formed in order
to evaluate the current state of patient engagement/in-
volvement as research partners in
pharmacoepidemiology and pharmacovigilance
research.

Objectives: To provide the ISPE membership with a
status update on how the patient voice is incorporated
within pharmacoepidemiology research conducted to-
day and to present initial findings on patient perspec-
tives on involvement in drug safety and benefit-risk
research.
Description: In this symposium we will discuss the

results of the work by the ISPE Patient Engagement
Work Group, specifically the development of a litera-
ture review and results from focus groups conducted
in 2016 in the United States and the United Kingdom.
Discussion of the literature review will present our
methods and key findings on current approaches to pa-
tient engagement/ involvement as partners in benefit-
risk and drug safety studies. Using focus groups,
chronic disease patients will provide their perspectives
on drug safety and benefit-risk research, focusing on:
a) how to best engage patients on the development of
research questions, b) which exposures and safety
and effectiveness outcomes to study, c) barriers to
building partnerships, and d) understanding patient
concerns about data privacy.
The symposium will be structured in four parts.In-

troduction to patient engagement/involvement in
pharmacoepidemiologic research (Heath, 15min)Key
findings from the literature review (Castillo, Yucel,
25min)Summary from US and UK focus groups
(Majid, 20min)Discussion on how to use what we
have learned to promote patient engagement in
pharmacoepidemiology (West, dos Reis, Santanello,
Petersen, 30min).

75. Impact of Pharmacovigilance: From PRAC
Strategy to Demonstrable Better Health Protection

Peter Arlett1, Marieke De Bruin2, Robert Reynolds3,
Gerald Dal Pan4, Saad Shakir5, Almath Spooner6,
Xavier Kurz7 and June M. Raine8

1EMA, London; 2CBG-MEB, Utrecht; 3Pfizer Limited,
New York; 4FDA, Maryland; 5DSRU, Southampton; 6

HPRA and PRAC Vice-Chair, Dublin; 7EMA, London;
8MHRA and PRAC Chair, London

Background: Ensuring that pharmacovigilance pro-
cesses and risk minimisation measures are demonstra-
bly effective and efficient is essential in delivering for
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public health promotion and protection. In January
2016 the EMA Pharmacovigilance Risk Assessment
Committee (PRAC) adopted a strategy on measuring
the impact of pharmacovigilance measures. The sym-
posium will explore the methodological challenges
and set the scene for a dedicated workshop I Novem-
ber 2016 on impact methods where places will be re-
served for ISPE members.

Objectives: Outline the approach to measuring impact
of pharmacovigilance measures endorsed by the
PRAC; explore the work by different partners and
stakeholders that is already ongoing; identify the most
appropriate methods and gaps for measuring process
impact and effectiveness of risk minimisation; taking
into account the need for independent input propose
ways to collaborate between stakeholders and interna-
tionally, and set the scene for the dedicated impact
workshop in November 2016.
Description: The session will be chaired by Dr June

M Raine, Chair of the PRAC. Dr Xavier Kurz, Head of
Monitoring and Incident Management at EMA will
outline the approach to measuring impact of
pharmacovigilance measures in the PRAC strategy,
Dr Marieke De Bruin, Chair of the PRAC Special In-
terest Group on Impact will identify methods and gaps
on process impact measurement and Professor Saad
Sakir, Head of the Drug Safety Research Unit will
identify methods and gaps on measuring the effective-
ness of risk minimisation. The session will then move
to an extended panel discussion, including interaction
with the audience, which will be co-led by Dr June
M Raine and Dr Gerald Dal Pan (FDA) and will in-
clude the speakers together with Dr Robert Reynolds
(Pfizer), Dr Almath Spooner (HPRA and PRAC Vice
Chair) and Dr Peter Arlett (EMA). The panel will fur-
ther explore the benefits of a structure impact measur-
ing approach, of the methodological challenges, and
ways to collaborate between stakeholders and interna-
tionally. The Chair will conclude and make clear how
the discussion will feed into and support the two-day
workshop on impact to be held in November 2016.

76. Big Data, Big Picture - Data Visualization of
Health

Alison Bourke1, Patrick B. Ryan2, Noémie Elhadad3

and Adam Perer4

1IMS Health, London, United Kingdom; 2Janssen Re-
search and Development, Titusville, NJ, United States;
3Biomedical Informatics, Columbia University, New

York, NY, United States; 4IBM Research, Yorktown,
NY, United States

Background: Current pharmacoepidemiology prac-
tice is grounded in protocol-based assessments for spe-
cific hypotheses that yield linear generation and static
presentation of summary statistics about the effects
of medical products. Data visualization techniques that
marry interactive analysis with graphical representa-
tion offer new opportunities to yield insights, and will
become increasingly important to our community as
the scale of observational health data grow.

Objectives: Researchers involved in the analysis or in-
terpretation of database studies should benefit, and will
learn to:
1) Understand what data visualization is; 2) See why

it is more important now with more Big Data & com-
plex data becoming available; 3) Have an awareness of
different types of visualizations & what make them ef-
fective (or not).
Description: This symposium will open a discussion

about the evolution of data visualization and how it
can be applied to pharmacoepidemiology. The sympo-
sium will provide four cross-disciplinary perspectives
and offer practitioners a forum to debate how these
techniques can become part of the epidemiologist
toolkit.
Alison Bourke will introduce the topic of data visu-

alization and highlight why it is important now to
pharmacoepidemiology.
Dr. Ryan will explore how the hypothesis-testing

paradigm can be augmented by interactive data explo-
ration mediated through data visualizations of pre-
specified marginal statistics. He will highlight exam-
ples where visualization at the cohort and population-
level can facilitate knowledge discovery and evidence
dissemination within a protocol-based assessment.
Dr. Elhadad will discuss how informatics ap-

proaches to information synthesis and design can pro-
vide visual representations of narrative not accessible
through static statistical analysis alone. She will dem-
onstrate how patient-level summarization of electronic
health records can support epidemiologic research at
the point of care.
Dr. Perer will discuss the role visual analytics can

play in the real-world evidence process, including sta-
tistical workflows in variable selection and model in-
terpretation. He will illustrate how predictive
modeling in observational data can be enabled through
data visualization.
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77. Drug Utilisation In Older Populations: The
Irish View On Knowing Right From Wrong

Lisa G. Pont1, Katja Taxis2, Veronika Wirtz3, Paul
Gallagher4, Stephen Byrne5 and Annie Fourrier-
Reglat6

1Australian Institute of Health Innovation, Macquarie
University, Sydney, NSW, Australia; 2Department of
Pharmacy, University of Groningen, Groningen, Neth-
erlands; 3School of Public Health, Boston University,
Boston, United States; 4Department of Geriatric Med-
icine, Cork University Hospital, Cork, Ireland; 5

School of Pharmacy, University College Cork, Cork,
Ireland; 6University of Bordeaux, Bordeaux, France

Background: High medication use, complex comor-
bidities and aged related physiological and functional
changes put older populations at a high risk of medica-
tion-associated harm. In addition, changes in treatment
goals from active life prolongation to symptom man-
agement towards the end of life contribute further to
the complexity of pharmacoepidemiology and drug
utilization studies among older populations. Quality
and safety of medication use is an important aspect
of drug utilization studies in older individuals. The
need for a treatment and the consideration of under
and over treatment has long been considered in assess-
ments of appropriateness, however such assessment
has trended to focus solely on the need for treatments
in the context of the presence or absence of relevant
conditions, and has not tended to take age into
consideration.

Objectives: The aim of this workshop is to understand
the challenges of conducting medication quality and
safety drug utilization studies in older populations
and to work on strategies for development of such
studies.
Description: In this workshop, we involve leading

experts Professors Paul Gallagher, and Stephen Byrne
from the University of Cork, Ireland who have devel-
oped and implemented the STOPP START criteria
for identification of potentially inappropriate medica-
tions in the elderly. They will present their views on
the challenges of assessing quality and safety of med-
ication use among older populations. Following these
presentations, participants will work in small groups
of 5-10 through case based scenarios to better under-
stand the challenges and complexity of conducting
drug utilization studies around medication quality
and safety among older populations. The groups will
be facilitated by the panelists and at the end of the

workshop groups will feedback and discuss their
views.
Program: Introduction and welcome –Dr A Fourrier-

Reglat
Identifying potentially inappropriate medications

among older persons-Dr P Gallagher
Changing the use if potentially inappropriate medi-

cations in practice-Dr S Byrne
Group work case studies: challenges on drug utiliza-

tion research among older populations
Feedback from groups and concluding remarks- Dr

L Pont.

78. Does Randomization Work? Selection Bias in
Pragmatic Randomized Clinical Trials and
Unblinded Observational Studies: A CER SIG
Endorsed Symposium

Cynthia J. Girman1,2, Kourtney J. Davis2,3, Liam
Smeeth4,5, Sarah Garner6, Mary E. Ritchey7, Corrine
De Vries8 and Andrew W. Roddam3

1CERobs Consulting, LLC, Chapel Hill, NC, United
States; 2Department of Epidemiology, University of
North Carolina, Chapel Hill, NC, United States; 3

Worldwide Epidemiology, GlaxoSmithKline,
Collegeville, PA, United States; 4Non-Communicable
Disease Epidemiology, London School of Hygiene
and Tropical Medicine, London, United Kingdom; 5

University of Manchester, Manchester, United King-
dom; 6Science Policy and Research, National Institute
for Health and Care Excellence (NICE), London,
United Kingdom; 7Pharmacoepidemiology & Risk
Management, RTI-Health Solutions, Research Trian-
gle Park, NC, United States; 8Science and Innovation
Support, European Medicines Agency, London, United
Kingdom

Background: Randomized controlled trials (RCTs)
blinded to treatment are the basis for most regulatory
product approvals and considered the gold standard
for research evidence, but may not reflect effectiveness
in routine clinical practice. Pragmatic randomized clin-
ical trials (pRCTs) have gained popularity by presum-
ably balancing groups through randomization yet
collecting data in routine care on more diverse patient
populations. pRCTs are useful for certain research
questions but can still result in treatment imbalances
due to selection biases in enrollment. Regardless
whether randomization is at the site (cluster) or patient
level, physicians may decide on enrollment based on
patient characteristics and the unblinded product pro-
file, particularly if the physician or patient prefers
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one product. Even with baseline comparability,
pRCTs may suffer when changes post-randomization
(i.e. usual care) alter the intent of randomization –
the real-world’ nature of these studies provides little
control over long-term treatment changes. Hence, ana-
lytic methods may be needed to account for non-com-
parability despite randomization, so why go to the
expense of randomizing?

Objectives: To review a) how selection bias at enroll-
ment and changes over time during pRCTs might re-
sult in non-comparability similar to observational
studies, b) when pRCTs or observational studies may
better address research questions, c) how to improve
pRCTs, and d) future directions in payer and regula-
tory worlds for when pRCTs vs observational study
designs are preferred.
Description: Introduction (10min, Dr. C. Girman)

will be followed by case examples (5min each, Drs.
L. Smeeth, K. Davis, M. Ritchey, A. Roddam). The
panel will constructively discuss issues (30min) and
ask provocatively whether observational studies suf-
fice over pRCTs if non-comparability may result de-
spite randomization. Suggestions for improvement
will be presented along with future directions in payer
(Dr. S. Garner) and regulatory (Dr. C. De Vries)
realms for study design interchangeability and prefer-
ences. Moderated Q&A (30min) with audience
polling will wrap the session.

79. Exploring Innovative Methods to Conduct
Validation Using United States Medicare
Administrative Claims Data

Elizabeth Andrews1, Til Stürmer2, Leah J. McGrath1,
Michele Jonsson Funk2, Jennifer L. Lund2, Catherine
B. Johannes3, Alicia W. Gilsenan1 and Christopher
Powers4

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 2Department of Epidemiology, University of
North Carolina at Chapel Hill, Gillings School of
Global Public Health, Chapel Hill, NC, United States;
3Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Waltham, MA, United States; 4Cen-
ters for Medicare and Medicaid Services, Baltimore,
MD, United States

Background: Since the introduction of prescription
drug coverage in 2006, United States Medicare data
are increasingly used in pharmacoepidemiology re-
search. The data capture a large proportion of those

aged 65years and older, often allow follow-up until
death, and can be linked to other data sources. Using
supplemental data sources can increase validity and
should be considered when designing
pharmacoepidemiology studies to evaluate and miti-
gate bias due to measurement error in exposures, out-
comes, and covariates.

Objectives: This symposium aims to 1) provide an
overview of Medicare data available for research; 2) il-
lustrate novel methods of using supplemental data
sources to increase validity of exposure, confounder,
and outcome definitions; 3) provide examples of cur-
rent validation studies for Medicare data; and 4) dis-
cuss remaining gaps and the feasibility of future
linkages to other data sources.
Description: The symposium will focus on sharing

best practices for validation studies using Medicare
data. The co-chairs of the session, Til Stürmer and
Elizabeth Andrews, will provide an introduction to
the challenges of identifying exposures, confounders,
and outcomes using claims data in an older population.
Five speakers will present examples using different
methods to validate Medicare data, highlighting best
practices for implementing each method and opera-
tional challenges:Introduction (5’)Overview of Medi-
care data available for research: Powers (15’)
Exposure validation: Using linked interview data to
assess prevalent drug use prior to claims-based drug
initiation: Jonsson Funk (12’)Covariate validation:
Using cohort data to validate claims-based measures
of physical function in older adults: Lund (12’)Out-
come validation:Chart abstraction to obtain clinical in-
formation: Johannes (12’)Linkage with state cancer
registries: Gilsenan (12’)Interactive discussion with
the audience about conducting validation using Medi-
care data, including CMS perspectives on data linkage
(20’).

80. Polypharmacy and Adherence to TNF-alpha
Inhibitors: Variation by Specific Concurrent
Medications

Sruthi Adimadhyam, Wan-Ju Lee and Gregory S.
Calip

Pharmacy Systems, Outcomes, and Policy, University
of Illinois at Chicago, Chicago, IL, United States

Background: Polypharmacy is the concurrent use of
multiple medications and is hypothesized to impact
overall medication adherence. However, it is defined
differently across multiple observational studies.
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These typically include categories based on the overall
number of drugs prescribed and frequency of refills.
Less is known about how specific types of medication
use in polypharmacy impact adherence.

Objectives: Our objective was to determine possible
differences by specific polypharmacy medications on
adherence to TNF-alpha inhibitors (TNFI) among pa-
tients with rheumatoid arthritis.

Methods: We conducted a retrospective cohort study
of patients aged 18+ years using the Truven Health
MarketScan Database between 2009 and 2013. Pa-
tients were required to newly initiate TNFI therapy
for rheumatoid arthritis. Pharmacy dispensing data
were used to calculate 12-month medication posses-
sion ratios (MPR) and determine adherence (MPR
≥0.80) for up to three years after starting therapy.
Time-varying concurrent medication use per each 12-
month period was defined as never, infrequent <2 dis-
pensings), or frequent (≥3 dispensings). Multivariable
generalized estimating equation models were used to
calculate odds ratios (OR) and 95% confidence inter-
vals (CI) for associations between use of specific med-
ications and repeated adherence measures over time.

Results: Among 39,302 new TNFI initiators, most
were middle-aged (35-54, 49%) or older adults (55+,
39%). Overall, 46% of patients were adherent to
TNFIs in their first year of therapy. Statin users were
more adherent whereas users of antibiotics, opioid an-
algesics, and anxiolytics were less adherent. In multi-
variable models, frequent use of statins (OR=1.37,
95% CI 1.30-1.44) and NSAIDs (OR=1.38, 95% CI
1.31–1.45) was associated with TNFI adherence;
whereas frequent opioid analgesic use (OR=0.72
95% CI 0.67–0.78) was associated with non-
adherence.

Conclusions: We found that use of specific medica-
tions has varying effects on TNFI adherence. Studies
of polypharmacy and medication adherence should
take into account types of concurrent medication used.
Reasons for lower adherence among users of opioid
analgesics warrant further investigation.

81. Predicting Adherence to Chronic Disease
Medications in Patients with Long-Term Initial
Medication Fills

Julie C. Lauffenburger1, Jessica M. Franklin1, Alexis
A. Krumme1, William H. Shrank2, Troyen A.

Brennan2, Olga S. Matlin2, Claire M. Spettell3,
Gregory Brill1 and Niteesh K. Choudhry1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, United States;
2CVS Health, Woonsocket, RI, United States; 3Aetna,
Inc., Philadelphia, PA, United States

Background: Efforts to improve adherence to essen-
tial medications have included providing patients with
more medication so that they need to request refills
less frequently. Despite much growth in patients initi-
ating long-term prescriptions, the ability to predict ad-
herence in these patients has been poor. Short-term
refill adherence has previously been shown to highly
predict future adherence.

Objectives: To extend methods involving short-term
filling behavior and develop novel variables to predict
adherence among patients receiving longer initial
prescriptions.

Methods: We used claims from a large national in-
surer to identify patients initiating 90-day supply med-
ications for diabetes, hypertension and hyperlipidemia
between 2011 and 2013. Adherence was measured in
the subsequent 12months using the proportion of days
covered (PDC) with PDC≥0.80 considered to be full
adherence. In total, 163 baseline demographic, clini-
cal, and medication use characteristics and novel indi-
cators of behaviors in the first 1 to 4months after
initiation were used to predict adherence using logistic
regression models. We used 10-fold cross-validation
to measure predictive accuracy by discrimination (C-
statistic) measures.

Results: Of 37,692 patients including 17,436 statin,
16,467 antihypertensive, and 6,260 antidiabetic initia-
tors, prediction using only baseline variables was rela-
tively poor (cross-validated C-statistic: 0.653).
Including short-term indicators, such as visiting the
same provider or pharmacy, improved predictive abil-
ity (C: 0.706). A model including only an indicator of
filling within the first 120days had similar predictive
ability (C: 0.698). The best performing model that in-
cluded all baseline, short-term indicators and filling
had strong predictive ability (C: 0.811). Predictive
ability was similar across all three chronic disease
conditions.

Conclusions: The use of a combination of short-term
filling behaviors after treatment initiation and novel
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variables accurately predicted future adherence in pa-
tients initiating longer prescriptions. Efforts to predict
adherence for potential intervention may benefit from
examining short-term health behaviors.

82. Association Between Trajectories of Diabetes
Medication Adherence and Hospitalization Risk in
a Large Medicaid Program

Wei-Hsuan Lo-Ciganic1, Julie M. Donohue2, Bobby
L. Jones2, Joshua M. Thorpe2,4, Subashan Perera2,4,
Zachary A. Marcum3 and Walid F. Gella2,4

1Department of Pharmacy, Practice and Science, Col-
lege of Pharmacy, University of Arizona, Tucson, AZ,
United States; 2University of Pittsburgh, Pittsburgh,
PA, United States; 3University of Washington, Seattle,
WA, United States; 4Pittsburgh VA, Pittsburgh, PA,
United States

Background: Numerous interventions are available to
boost medication adherence, but the targeting of these
interventions often relies on static measures of poor
adherence. Group-based trajectory models, which
identify distinct prescription filling behaviors over
time, may be more useful for targeting interventions,
although the association between adherence trajecto-
ries and clinical outcomes is unknown.

Objectives: To examine the association between lon-
gitudinal adherence trajectories for oral hypoglyce-
mics and subsequent hospitalizations among diabetes
patients.

Methods: A retrospective cohort study of 14,481
Pennsylvania Medicaid enrollees (aged 18-64) initiat-
ing oral hypoglycemics between 2007-2009. We used
group-based trajectory models to identify oral hypo-
glycemic trajectories based on proportion of days cov-
ered (PDC) in the 12months following oral
hypoglycemic initiation. Multivariate Cox propor-
tional hazard models were used to examine the associ-
ation between trajectories and time to first diabetes-
related hospitalization visit in the following year.

Results: The mean annual PDC was 0.59 (SD 0.27).
The 7-group trajectories were identified and distin-
guished by the adherence level before and after the
midpoint of the year: perfect-to-perfect (35.0% of the
cohort), high-to-moderate (12.3%), moderate-to-high
(13.4%), moderate-to-low (8.6%), moderate-to-poor
(9.2%), poor-to-low (9.6%), and low-to-poor
(11.9%). Except for high-to-moderate adherers, all

trajectories had greater risk of diabetes-related hospi-
talizations compared to perfect-to-perfect adherers
(moderate-to-high: HR=1.30, 95%CI 1.10-1.53; mod-
erate-to-low: HR=1.45, 95%CI 1.19-1.76; moderate-
to-poor: HR=1.42, 95%CI 1.16-1.74; poor-to-low:
HR=1.68, 95%CI: 1.40-2.02; low-to-poor:
HR=1.33, 95%CI 1.10-1.62).

Conclusions: Oral hypoglycemic use trajectories were
highly variable in this large Medicaid cohort, demon-
strating the dynamic nature of medication adherence.
Most of the suboptimal adherence trajectories were as-
sociated with a modest risk of diabetes-related hospi-
talizations compared to those persistently refilling
oral hypoglycemics during the first-year treatment.

83. Association Between Patient-Centered Medical
Homes and Adherence to Chronic Medications

Julie C. Lauffenburger1, William H. Shrank2, Asaf
Bitton3, Alexis A. Krumme1, Olga S. Matlin2,
Edmund J. Pezalla4, Claire M. Spettell4, Gregory
Brill1 and Niteesh K. Choudhry1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, United States;
2CVS Health, Woonsocket, RI, United States; 3Divi-
sion of General Internal Medicine, Brigham and
Women’s Hospital, Harvard Medical School, Boston,
MA, United States; 4Aetna, Inc., Philadelphia, PA,
United States

Background: Despite the widespread adoption of pa-
tient-centered medical homes (PCMH) into primary
care practice, the evidence supporting their impact on
healthcare outcomes has primarily been from geo-
graphically-localized and well-integrated health
systems.

Objectives: Due to the strong ties between adherence
to chronic disease medications and healthcare quality
and spending, we sought to assess the association be-
tween adherence and PCMHs in a nationally-represen-
tative patient and provider population.

Methods: In this retrospective cohort study, we iden-
tified whether patients sought care from a National
Committee for Quality Assurance (NCQA)-recog-
nized PCMH, the most widely-used way to recognize
PCMHs. We linked the full NCQA practice roster with
insurer administrative claims data. The outcome of in-
terest was medication adherence for one of three
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therapeutic conditions during the 12months after med-
ication initiation. Baseline characteristics, including
demographic, clinical, health utilization, and medica-
tion use, were measured in the 180days prior to initia-
tion. Propensity scores were calculated to construct
matched non-PCMH controls. We used generalized
estimating equations to examine the association be-
tween PCMH transformation and adherence in the
12months after treatment initiation among patients
cared for by providers practicing in recognized
PCMHs and propensity score-matched controls.

Results: Of 313,765 patients meeting study criteria,
20,825 (5.7%) received care in PCMHs. Mean adher-
ence was 64% in the PCMH group compared with
59% among the controls. Medication adherence was
significantly higher in PCMHs (Odds Ratio (OR):
1.22, 95%CI: 1.17-1.27), and the association with
PCMH recognition increased significantly over the
study period (interaction p-value =0.044). The associ-
ation between PCMHs and better adherence did not
differ significantly by disease state (Diabetes: OR
1.28, 95%CI: 1.16-1.42; Hypertension: OR 1.25,
95%CI: 1.17-1.33; Hyperlipidemia: OR 1.18, 95%CI:
1.12-1.26).

Conclusions: Receiving care in a NCQA-recognized
PCMH is associated with better adherence among in-
dividuals initiating medications for common high-cost
chronic diseases.

84. Influence of Antidepressant Treatment on Use
of and Adherence to COPD Maintenance
Medications

Yu-Jung Jenny Wei1, Linda Simoni-Wastila2, Jennifer
S. Albrecht3, Ting-Ying Huang2, Patience Moyo2,
Bilal Khokha2, Ilene Harris4, Patricia Langenberg3,
Giora Netzer5 and Susan Lehmann6

1Pharmacuetical Outcomes & Policy, University of
Florida College of Pharmacy, Gainesville, FL, United
States; 2Pharmacuetical Health Services and Re-
search, University of Maryland School of Pharmacy,
Baltimore, MD, United States; 3Epidemiology & Pub-
lic Health, University of Maryland, Baltimore, MD,
United States; 4IMPAQ, Columbia, MD, United
States; 5University of Maryland School of Medicine,
Baltimore, MD, United States; 6Psychiatry and Be-
havioral Sciences, Johns Hopkins University School
of Medicine, Baltimore, MD, United States

Background: Depression is one of the most prevalent
and undertreated comorbidities among patients with
chronic obstructive pulmonary disease (COPD). Inad-
equately treated depression may impede optimal
COPD management. Although studies have examined
the association between treated depression and COPD
medication use and adherence, none has empirically
established causality.

Objectives: To estimate the causal influence of antide-
pressant treatment on use of and adherence to COPD
maintenance medications.

Methods: Utilizing 2006-2012 Medicare billing data,
a retrospective longitudinal cohort study was con-
ducted among 25,458 beneficiaries with newly diag-
nosed COPD and new onset major depression. The
COPD-depression cohort was identified in 2006-2011
and then followed 1-7 years from index date until
death or study end (12/31/2012). The index date was
defined as the date of first depression episode. Antide-
pressant use (treatment exposure) was assessed quar-
terly and categorized as use and non-use. Two
outcomes--COPD maintenance inhaler use and adher-
ence measured by proportion of days covered (PDC)
--were also assessed quarterly and dichotomized (use
vs. non-use; PDC of ≥0.8 vs.<0.8). Generalized linear
regression models incorporating Marginal Structural
Modeling stabilized weights were used to estimate
the effects of previous antidepressant exposure on sub-
sequent COPD use and adherence outcomes.

Results: The COPD-depression cohort was predomi-
nantly female and white, with two-thirds aged 65years
or older. Over half were low-income subsidy recipi-
ents. At any given 3-month interval of follow-up,
nearly half (48%) used ≥1 COPD maintenance inhaler.
Among users, 61% had a PDC of ≥0.8. After MSM
weighting for time-invariant and time-varying con-
founders, we observed that compared to patients who
had no antidepressant treatment for their depression
comorbidity, those with antidepressant use were more
likely to use (relative risk [RR]=1.32, 95% CI=1.30-
1.34) and adhere (RR=1.07, 95%=1.01-1.11) to their
COPD respiratory maintenance inhalers.

Conclusions: In a Medicare COPD-depression cohort,
treated depression increased use of and adherence to
necessary maintenance medications for COPD.

85. Impact of Treatment Satisfaction and Adverse
Drug Events on Antihypertensive Medication
Adherence in Ambulatory Patients in Ethiopia

abstract 53

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Derbew Fikadu Berhe1,2, Katja Taxis3, Flora M.
Haaijer-Ruskamp1, Afewerk Mulugeta4,
Yewondwossen Tadesse Mengistu5 and Peter G. M.
Mol1,6

1Clinical Pharmacology and Pharmacy, University of
Groningen, University Medical Center Groningen,
Groningen, Netherlands; 2Department of Pharmacy,
College of Health Sciences, Mekelle University,
Mekelle, Tigray, Ethiopia; 3Department of Pharmacy,
Unit Pharmacotherapy & Pharmaceutical Care, Unit
Pharmacotherapy & Pharmaceutical Care, University
of Groningen, Groningen, Netherlands; 4Clinical
Pharmacology and Pharmacy, University of Gro-
ningen, University Medical Center Groningen, Gro-
ningen, Netherlands; 5Department of Internal
Medicine, School of Medicine, College of Health Sci-
ences, Addis Ababa University, Addis Ababa, Ethio-
pia; 6Dutch Medicines Evaluation Board (CBG-
MEB), Utrecht, Netherlands

Background: Improving adherence to antihyperten-
sive medication remains a major healthcare challenge.
This may especially be the case in resource limited
countries, where low priority is given to hypertension
prevention and management.

Objectives: To explore the impact of treatment satis-
faction and self-claimed adverse drug events (ADEs)
on antihypertensive medication adherence in Ethio-
pian ambulatory patients.

Methods: A cross-sectional study was conducted in 6
public hospitals in Ethiopia. Ambulatory hypertensive
patients included were aged ≥18years and using anti-
hypertensive medication. Adherence was defined as a
score of ≥7 on the 8-point Morisky Medication Adher-
ence Scale (MMAS). Multivariable logistic regression
was used to identify determinants for good adherence.
Determinants included were socio-demographics, dis-
ease characteristics, medication, and Treatment Satis-
faction Questionnaire for Medication [TSQM] v. 1.4.
TSQM has 4 domains with each a score of 0 to 100
(max) to indicate level of satisfaction.

Results: We enrolled 966 patients, of which 96%
completed MMAS. The mean age was 57(SD 14)
years and 63% were females. Overall, 41% of patients
were adherent. Mean (SD) TSQM score was 64(18)
for effectiveness, 88(26) for ADEs, 64(14) for conve-
nience, and 51(14) for global satisfaction. 198 patients
reported 371 ADEs mainly gastric problems (6%),
headache (5%), cough (5%), fatigue/weakness (4%),

and leg swelling (3%). Negatively associated determi-
nants for good adherence were alcohol use Adjusted
Odds Ratio [95% CI]; 0.68 [0.51;0.92], cardiac disease
0.46 [0.23;0.92], >10year on antihypertensive medi-
cation 0.53 [0.30;0.94], and experiencing ADEs 0.27
[0.10;0.73]. The factor affecting adherence positively
was medication convenience 1.05 [1.03;1.06].

Conclusions: Most study participants were poorly ad-
herent. As may be expected, having experienced an
ADE is an important factor for non adherence, and
should also in resource limited settings be addressed
in patient consultation. In addition, convenient thera-
pies led to better adherence, while patients using alco-
hol, who are treated longer and with HF deserve
specific attention.

86. Impact of High Deductible Health Plans on
Adherence to Essential Medications for Patients
with Chronic Conditions

Jennifer Lewey1,2, Joshua J. Gagne1, Jessica
Franklin1, Julie Lauffenburger1, Samantha
Dougherty3, Gregory Brill1 and Niteesh K.
Choudhry1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
/ Harvard Medical School, Boston, MA, United States;
2Division of Cardiology, Columbia University Medi-
cal Center, New York, NY, United States; 3Pharmaceu-
tical Research and Manufacturers of America,
Washington, DC, United States

Background: High deductible health plans (HDHPs)
are increasingly used as a strategy for controlling
health care costs but higher levels of patient cost-shar-
ing may lead patients to reduce their use of essential
therapies. Patients with common conditions may be
particularly vulnerable to high out-of-pocket costs in-
curred as a result of high deductibles.

Objectives: To determine if patients taking evidence-
based medications for hypertension, high cholesterol,
or diabetes who switch to a HDHP experience lower
rates of subsequent medication adherence compared
to patients who do not switch to a HDHP.

Methods: We used medical and pharmacy claims
from Aetna to identify patients using a medication to
treat hypertension, high cholesterol, or diabetes who
were enrolled in a non-HDHP and who subsequently
switched to a HDHP. We compared medication
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adherence among these individuals to contemporane-
ously enrolled patients in a non-HDHP who did not
switch. HDHP cohort members were propensity
score-matched to controls. Medication adherence was
calculated as the proportion of days covered in each
month after cohort entry. We used a linear interrupted
time-series model with generalized estimating equa-
tions to evaluate the impact of HDHP enrollment on
changes in adherence.

Results: We identified 15,972 individuals who
switched to a HDHP plan. We matched 96% of all
HDHP cohort members to controls (n=15,390 in each
cohort) with good balance of covariates after
matching. Switching to a HDHP was associated with
an immediate decrease in adherence of 4.7 percentage
points (95% CI -5.7 to -3.7%, p<0.0001) compared to
controls who did not switch. Prior to switching, adher-
ence rates were declining at 0.88 percentage points per
month. After switching, rates declined by 0.27 per-
centage points per month in the HDHP cohort (change
in slope after switch compared to controls, 0.19, 95%
CI 0.07 to 0.31, p=0.0016).

Conclusions: Switching to a HDHP was associated
with a significant and immediate decrease in adher-
ence to evidence-based medications. The magnitude
of the observed reduction in adherence has been asso-
ciated with clinically meaningful increases in unto-
ward medical outcomes.

87. An Example of Exposure Heterogeneity When
Pooling Epidemiologic Studies for Meta-Analysis of
Antiretroviral Medication Adherence

Mary-Ellen Mackesy-Amiti1, Lauren Strand2, Robin
Nance2, Redonna Chandler3, William
Cunningham4,17, Elise Riley5, Shruti Mehta6,
Frederick Altice7,16, Wendee Wechsberg8, Chinazo
Cunningham9, Charles Cleland10, Lisa Metsch11,
Daniel Feaster11,12, Carlos del Rio13,18, Curt
Beckwith14, Ann Kurth10, Irene Kuo15, Bridget
Kruszka2 and Sandra Springer16

1University of Illinois at Chicago School of Public
Health, Chicago, IL, United States; 2University of
Washington School of Public Health, Seattle, WA,
United States; 3National Institute on Drug Abuse,
Rockville, MD, United States; 4University of Califor-
nia, Los Angeles School of Public Health, Los
Angeles, CA, United States; 5University of California,
San Francisco School of Medicine, San Francisco,
CA, United States; 6Johns Hopkins School of Public

Health, Baltimore, MD, United States; 7Yale Univer-
sity School of Public Health, New Haven, CT, United
States; 8Research Triangle Institute International, Re-
search Triangle Park, United States; 9Albert Einstein
College of Medicine, Bronx, NY, United States; 10

New York University College of Nursing, New York,
NY, United States; 11Columbia University School of
Public Health, New York, NY, United States; 12Univer-
sity of Miami School of Medicine, Miami, FL, United
States; 13Emory University School of Medicine, At-
lanta, GA, United States; 14The Miriam Hospital,
Providence, RI, United States; 15George Washington
School of Public Health, Washington, DC, United
States; 16Yale School of Medicine, New Haven, CT,
United States; 17University of California, Los Angeles
School of Medicine, Los Angeles, CA, United States;
18Emory University School of Public Health, Atlanta,
GA, United States

Background: When estimating associations with rare
exposures, combining multiple studies may be key to
improving power. The Seek, Test, Treat, Retain
(STTR) HIV consortium is comprised of more than
22 observational and intervention studies in the United
States (US) and abroad, including studies targeting
persons involved in the criminal justice system. We in-
vestigated harmonized substance use patterns, and po-
tential relations with antiretroviral drug adherence
(ARVDA) in a subset of 9 studies.

Objectives: To estimate cross-sectional associations
between substance use and ARVDA using harmonized
data.

Methods: Estimates were obtained from a random-ef-
fects individual patient data meta-analysis. Substance
use categories (user/non-user) were defined as: binge
alcohol, cannabis, cocaine, opioids, stimulants, and
other. ARVDA was assessed with the visual analogue
scale (VAS) for all studies.

Results: There were 980 participants in 9 US-based
studies. Two studies were further excluded because
they contributed zero participants in the cross-tab of
adherence and non-user status. Over the remaining 7
studies, there were only 166 non-users among 857 par-
ticipants. Substance use clustered differentially by
study. For single-substance use, the study with the
most opioid-only users provided 1 stimulant-only user
and no participants who were binge-drinkers only. The
study with the most cocaine-only users, had no opioid
or stimulant-only users. The most common categories
of multiple substance use had similar issues. In
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individual patient data meta-analysis, multiple sub-
stances users were significantly less likely to achieve
adherence (VAS>95%) relative to single substance
users (OR: 0.65; 95%CI: 0.42-1.00) and to non-users
(OR: 0.60, 95%CI: 0.34-0.96).

Conclusions: The composition of substances differed
greatly by study, which precluded estimating associa-
tions by class. Estimates for single and multiple sub-
stance use were possible. Exposure heterogeneity in
harmonized cross-sectional data may lead to an inabil-
ity to separate true exposure and study effects, espe-
cially for substance use, which can be quite diverse
across sub-populations.

88. Monitoring All Drugs for a Specific Outcome in
the Sentinel System

Judith C. Maro1, Gerald J. Dal Pan2, Inna Dashevsky1,
Jeffrey S. Brown1 and Martin Kulldorff3

1Department of Population Medicine, Harvard Medi-
cal School and Harvard Pilgrim Health Care Institute,
Boston, MA, United States; 2Office of Surveillance
and Epidemiology, U.S. Food and Drug Administra-
tion, Silver Spring, MD, United States; 3Division of
Pharmacoepidemiology and Pharmacoeconomics,
Harvard Medical School and Brigham and Women’s
Hospital, Boston, MA, United States

Background: In post-market drug safety surveillance,
one important approach is to evaluate all exposures for
potential association to specific designated medical
events.

Objectives: Perform data-mining using tree-based
scan statistics to evaluate all exposures to determine
if any were associated with an increased frequency of
a pre-specified medical event.

Methods: We identified all cases of new onset angio-
edema using a validated ICD9 algorithm in patients
aged>= 18years enrolled in three health insurers
from 2000-2014. We classified all drug exposures up
to 63days before the date of diagnosis using the hier-
archical Medi-Span Therapeutic Classification Sys-
tem, which covers over 300,000 National Drug
Codes. We scanned all drug exposures and groups of
drug exposures using variable intervals between expo-
sure and outcome to identify statistically significant as-
sociations. A self-controlled design was used to
control for fixed confounders. Tree-based scan statis-
tics control for multiple testing. Statistically significant

elevated frequencies generate “alerts” for triage and
evaluation using other pharmacoepidemiologic
methods.

Results: We identified 45,580 incident angioedema
events and 110,785 incident drug exposures in the
63days before these events. Fifteen of the incident
drug exposures that generated statistically significant
alerts (N=28) were therapies used to treat allergic re-
actions (ie, suspected time-varying confounding).
Upon removing these therapies and then re-performing
the analysis with 89,536 exposures, we detected
known positive associations (eg, lisinopril) or
suspected positive associations (eg, antibiotics). We
detected one likely false positive association,
triazolam, and one potential new finding of interest,
clopidogrel. There were few unique alerts (N=13)
considering the large number of incident drug expo-
sures evaluated.

Conclusions: Signal identification has traditionally
been driven by spontaneous reports that lack popula-
tion data to provide context. Data-mining using tree-
based scan statistics can generate a complementary
stream of new information on high-priority safety out-
comes without being overwhelmed by false positive
alerts.

89. Pilot Test of the Sentinel Modular Program for
Propensity-Score Matched Cohort Analyses:
Application to Glyburide, Glipizide, and Severe
Hypoglycemia

Meijia Zhou1, Shirley V. Wang2, Charles E. Leonard1,
Joshua J. Gagne2, Candace Fuller3, Christian Hampp4,
Patrick Archdeacon4, Sengwee Toh3, Aarthi Iyer3,
Tiffany Siu Woodworth3, Elizabeth Cavagnaro3,
Catherine Panozzo3, Sophia Axtman3, Ryan M.
Carnahan5, Elizabeth A. Chrischilles5 and Sean
Hennessy1

1Center for Pharmacoepidemiology Research and
Training, Center for Clinical Epidemiology and Bio-
statistics, and Department of Biostatistics and Epide-
miology, University of Pennsylvania Perelman
School of Medicine, Philadelphia, PAUnited State; 2

Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 3Department of
Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, MA,
United States; 4Center for Drug Evaluation and

abstract56

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Research, US Food and Drug Administration, Silver
Spring, MD, United States; 5Department of Epidemi-
ology, College of Public Health, University of Iowa,
Iowa City, IA, United States

Background: Sentinel is a program sponsored by the
US Food and Drug Administration to monitor the
safety of medical products.

Objectives: To evaluate the ability of the semi-auto-
mated, customizable Sentinel Propensity Score
Matching (PSM) Tool to reproduce the increased risk
of severe hypoglycemia seen in users of glyburide
vs. glipizide in an expedited fashion.

Methods:We conducted a retrospective cohort assess-
ment including data from 2008-2014 in 13 Sentinel
Data Partners. A pre-tested and customizable analytic
program was run at each individual site to identify
new users of each drug, measure pre-exposure poten-
tial confounders, fit a propensity score (PS) model,
match glyburide and glipizide initiators on the PS,
and follow patients for the outcome of severe hypogly-
cemia. Analyses were conducted with Cox propor-
tional hazards models with 1:1 matching on
predefined PS or high-dimensional propensity scores
(hdPS) to adjust for confounding. De-identified sum-
mary results from each Data Partner were returned
and aggregated at the Sentinel Operations Center.

Results: We identified a total of 198,550 and 379,507
new users of glyburide and glipizide, respectively. In
the unmatched cohorts, the incidence rate of emer-
gency department visits and hospital admissions for
severe hypoglycemia was 18.8 per 1,000 person-years
(95% confidence interval, 17.9, 19.7) for glyburide
users and 22.2 (21.6, 22.7) for glipizide users, while
the hazard ratio (HR) stratified by site was 1.11
(1.05, 1.18) for glyburide vs. glipizide. In cohorts
matched by PS based on predefined variables, the
HR was 1.36 (1.24, 1.49). The hdPS program ran to
completion at 5 of 13 Data Partners. The HR for co-
horts matched on hdPS was 1.49 (1.31, 1.70). In co-
horts matched on PS including both predefined
variables and empirically selected variables via the
hdPS algorithm, the HR was 1.51 (1.32, 1.71).

Conclusions: These findings are consistent with the
literature, and demonstrate the ability of the Sentinel
PSM Tool to reproduce this known association in an
expedited fashion.

90. Quality of Diabetes Recording: How Does
Coding Impact Incidence Estimates?

A. Rosemary Tate1, Sheena Dungey1,2, Simon Glew3,
Natalia Beloff1, Rachael Williams2 and Tim Williams2

1Department of Informatics, University of Sussex,
Brighton; 2Clinical Practice Research Datalink, Lon-
don; 3Division of Primary Care and Public Health,
Brighton and Sussex Medical School, Brighton

Background: Conflicting evidence exists regarding
trends in UK diabetes incidence since 2004, when
the Quality and Outcomes Framework (QOF) was in-
troduced. The accuracy of GP coding of diabetes,
and the resulting impact on incidence estimates, is
unknown.

Objectives: To assess coding practices and the associ-
ated impact on estimates of diabetes incidence.

Methods: Primary care data from the Clinical Practice
Research Datalink was used to examine diabetes cod-
ing from 1995-2014. Read codes indicative of diabetes
(e.g. 9N1Q.00 Seen in diabetic clinic), and a subset
representing diabetes diagnosis (e.g. C10F.00 Type 2
diabetes mellitus), were identified. Incidence rates
were calculated using broad and restricted codelists.
Practices with ≥10% of patients with incident diabetes
inaccurately coded from 2004-2014 were identified
using a published algorithm and subsequently ex-
cluded. A linear regression model was used to deter-
mine the difference in incidence between practices
with good and poor quality of diabetes recording, with
non-linear terms for year and adjusting for repeated
measures by practice.

Results: Diabetes incidence rates and coding accuracy
varied between the 684 practices included in the study.
Using the codes indicative of a diabetes diagnosis, the
incidence of type II diabetes increased sharply be-
tween 1995 and 2004 and then stabilised. This
contrasted with an increase in incidence until 2012
using the broader codelist. The number of patients
miscoded, misclassified or misdiagnosed per 100,000
halved from 60 in 1994 to 30 in 2014. 15% of prac-
tices were identified as having poor quality of record-
ing. When these practices were excluded from the
analysis, incidence rates were significantly lower
(p<0.01).

Conclusions: This study demonstrates that GPs use of
ambiguous, vague or inaccurate codes for diabetes,
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and the use of these codes in analyses, has a significant
impact on incidence estimates. The quality of record-
ing of diabetes should be assessed when evaluating di-
abetes incidence rates using GP data.

91. Evaluation of Free-Text Comments to Validate
Common Cancer Diagnoses in the UK CPRD

Joan Fortuny1, James A. Kaye2, Christine L. Bui3,
Alicia W. Gilsenan3, Jennifer Bartsch4, Estel Plana5,
Lisa J. McQuay3, Brian Calingaert3, Willem Jan
Atsma6, Kwame Appenteng7, Billy Franks6, Stefan
de Vogel6, Milbhor D’Silva7, Susana Perez-
Gutthann1, Alejandro Arana1 and Andrea V.
Margulis1

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 2

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Waltham, MA, United States; 3

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 4Biostatistics, RTI Health Solutions, Research
Triangle Park, NC, United States; 5Biostatistics, RTI
Health Solutions, Barcelona, Spain; 6Astellas, Leiden,
Netherlands; 7Astellas, Northbrook, IL, United States

Background: Some primary care databases include
physicians’ free-text comments, which reflect physi-
cians’ thinking without constraint to coded entries.
Free text may be used in database studies to help val-
idate outcomes. Starting in April 2016, free text will
not be available for research in CPRD owing to trans-
parency and governance concerns.

Objectives: Evaluate the relative contribution of free-
text comments in the validation of incident cases of
prostate, breast, lung, and bladder cancer.

Methods: For Read code-identified potential cancer
cases in CPRD, we created two sets of electronic med-
ical record profiles (prescriptions, diagnoses, proce-
dures, laboratory tests, referrals, clinical information),
one with and one without free text. One physician
reviewed profiles of patients with free text and deter-
mined cancer type (e.g., breast) and status: confirmed
or not confirmed (diagnosed before cohort entry, not
incident cancer, unclear). Another physician indepen-
dently reviewed profiles without free text. Prior to re-
views, reviewers underwent training to decrease
interrater variability.

Results: We identified 168 potential cases, of which
143 (85%) were confirmed in the review with free text
and were considered the gold standard for calculations.
The positive predictive value of case confirmation in
the review without free text was 0.93 (128 of 137;
95% confidence interval [CI], 0.88-0.97), negative
predictive value was 0.52 (16 of 31; 95% CI, 0.34-
0.69), sensitivity was 0.90 (128 of 143; 95% CI,
0.84-0.94) and specificity was 0.64 (16 of 25; 95%
CI, 0.44-0.81). Results were similar for individual can-
cer types. Cancer type matched in 142 of 143 con-
firmed cases.

Conclusions: Free text did not add information on
cancer type. The review without free text classified
most cases correctly. However, about half (15 of 31)
of cases not confirmed in the review without free text
were actually cases, and one third (9 of 25) of cases
not confirmed by free text were falsely considered
confirmed. Although some discrepancies may be due
to interrater variability, misclassification of case status
(confirmed vs. not) would likely increase without
availability of free text.

92. Abstract Withdrawn

93. An Algorithm to Identify Duplicate Patients
When Pooling Aggregate Data from Two Primary
Care Databases in the United Kingdom

Estel Plana1, Leah J. McGrath2, Joan Fortuny3, Ana
Ruigomez4, Oscar Fernandez-Cantero4, Luis-Alberto
Garcia-Rodriguez4, Alicia W. Gilsenan2, Elizabeth
Andrews2, Cristina Rebordosa3 and Ryan Ziemiecki5

1Biostatistics, RTI Health Solutions, Barcelona,
Spain; 2Pharmacoepidemiology and Risk Manage-
ment, RTI Health Solutions, Research Triangle Park,
NC, United States; 3Pharmacoepidemiology and Risk
Management, RTI Health Solutions, Barcelona, Spain;
4CEIFE - Spanish Centre for Pharmacoepidemiologic
Research, Madrid, Spain; 5Biostatistics, RTI Health
Solutions, Research Triangle Park, NC, United States

Background: The Clinical Practice Research Datalink
(CPRD) and The Health Improvement Network
(THIN) are two similarly structured, de-identified elec-
tronic medical record databases in the United King-
dom. To increase the number of patients available,
both data sources can be pooled. However, some prac-
tices provide data to both databases, and duplicate
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patients should be identified and steps taken to avoid
double-counting patients and study outcomes.

Objectives: To describe a patient-level algorithm to
de-duplicate patients in CPRD and THIN using a co-
hort of prucalopride users.

Methods: Adult users of prucalopride were identified
in CPRD and THIN, April 2010 through May 2014,
in England, Wales, and Northern Ireland. Patients
were considered duplicated if they had the same value
for year of birth, sex, region, month and year of at least
one prucalopride prescription, and either the same reg-
istration date or family ID. For potentially duplicated
patients with a discrepancy in the number of prescrip-
tions, all drugs prescribed during the study period
were manually reviewed. A practice was considered
duplicated in CPRD and THIN if at least one patient
was found to be duplicated. Duplicate practices were
retained in CPRD if the practice participated in linkage
with the national death register at the Office for Na-
tional Statistics (ONS) and Hospital Episode Statistics
(HES), otherwise the practice was retained in THIN.

Results: There were 994 users of prucalopride in
CPRD and 808 in THIN. The de-duplication algorithm
identified 424 duplicate patients. Manual review of an
additional 95 potentially duplicate patients with dis-
crepant prescriptions identified 86 additional duplicate
patients. There were 214 duplicate practices. Pooling
the databases increased the number of available
prucalopride users by 30% had only CPRD been used
and by 60% had only THIN been used.

Conclusions: Pooling of data from similar databases
is a convenient way to increase study size. Using pa-
tient-level demographic and pharmacy data can iden-
tify duplicate patients and practices, allowing reliable
de-duplication in CPRD and THIN without
compromising patient or practice confidentiality.

94. Methods to Estimate Days’ Supply within
Pharmacy Data of the Health Improvement
Network (THIN)

Kirsten J. Lum1,2, Craig W. Newcomb1, Jason A.
Roy1,2, Dena M. Carbonari1,2, M. Elle Saine1,2,
Serena Cardillo3, Harshvinder Bhullar4, Arlene M.
Gallagher5 and Vincent Lo Re III1,2,3

1Center for Clinical Epidemiology and Biostatistics,
Department of Biostatistics and Epidemiology, Perel-
man School of Medicine, University of Pennsylvania,

Philadelphia, PA, United States; 2Center for
Pharmacoepidemiology Research and Training, De-
partment of Biostatistics and Epidemiology, Perelman
School of Medicine, University of Pennsylvania, Phil-
adelphia, PA, United States; 3Department of Medi-
cine, Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA, United States; 4IMS
Health, London, United Kingdom; 5Clinical Practice
Research Datalink, London, United Kingdom

Background: The extent to which days’ supply is
missing in electronic medical records is unknown.
Methods to estimate days’ supply are essential for de-
termination of exposure time in
pharmacoepidemiologic studies.

Objectives:Within a cohort of adult patients with type
2 diabetes, we sought to: 1) quantify the percentage of
oral anti-diabetic (OAD) prescriptions missing days’
supply, 2) compare the accuracy of 3 methods for
predicting days’ supply, and 3) compare the incidence
rates (IR) of acute myocardial infarction (AMI) across
these methods.

Methods: We conducted a cohort study among pa-
tients initiating an OAD within The Health Improve-
ment Network (THIN) from 2009-2013. We
calculated days’ supply of OAD as the number of tab-
lets/prescription divided by the number of tablets/day.
We first determined the prevalence of OAD prescrip-
tions missing days’ supply. We then evaluated 3
methods to estimate missing days’ supply: 1) impute
30days’ supply, 2) impute mode number of tablets/
day by drug strength and number of tablets/prescrip-
tion, and 3) impute number of tablets/day by drug
strength, number of tablets/prescription, and several
patient characteristics via a machine learning algo-
rithm. We quantified the accuracy of each method in
a random sample of prescriptions for which the true
days’ supply was known. We then assessed the IRs
of AMI in the cohort using each method for predicting
missing days’ supply.

Results: Days’ supply was missing for 32% of 6.4M
prescriptions (impacting at least one prescription for
57% of patients). For methods 1-3, the percentage of
predictions within 10days of the true days’ supply
was 64%, 99%, and 99% for sitagliptin (prescribed 1
tablet/day), and 59%, 76%, and 90%, for glyburide
(prescribed 1-3 tablets/day), as examples. The percent
difference in IRs of AMI across methods ranged from
0-13%, with IRs from methods 2 and 3 being most
similar.
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Conclusions: Days’ supply was missing for a large
percentage of OAD prescriptions in THIN. Imputing
the number of tablets/day by drug strength and number
of tablets/prescription is easy to implement, very accu-
rate for some OADs, and results in IRs comparable to
those based on machine learning.

95. Evaluating the Utility of the CPRD GOLD-HTI
Linkage: Anticoagulant Prescribing at the GP
Practice Compared to Hospital Dispensed
Medication at Discharge Date

Arlene M. Gallagher1,2, Rachel Tham3, Hassy
Dattani3, Adam Collier3, Frank de Vries2 and Tim
Williams1

1Clinical Practice Research Datalink, London, United
Kingdom; 2Utrecht Institute for Pharmaceutical Sci-
ences, Universiteit Utrecht, Utrecht, Netherlands; 3

IMS Health, London, United Kingdom

Background: There is a lack of information on hospi-
tal medications in UK electronic healthcare data.
CPRD and IMS Health have been collaborating to
make linked data combining hospital pharmacy pre-
scribing records with longitudinal primary care data
available for public health research.

Objectives: This study aims to demonstrate the utility
of the linkage between CPRD primary care data
(GOLD) and the HTI (Hospital Treatment Insights)
which links hospital dispensing information with
events in hospital. Anticoagulants (novel oral antico-
agulants (NOACs) heparin and warfarin) have been
chosen as an example medication that may be initiated
in hospital and continued by the GP.

Methods: Patients were limited to those eligible for
the linkage between HTI and GOLD, with at least
one of the study anticoagulants dispensed. ICD-10
codes associated with the anticoagulant dispensing
were examined for specific treatment indications
(Atrial Fibrillation, Venous Thromboembolism
(VTE) and Stroke). GOLD therapy records were ex-
amined for further anticoagulant treatment following
discharge.

Results: From a population of 328,930 patients in the
HTI database that have been individually linked to
GOLD, 19,421 had at least one record for rivaroxaban,
apixaban, heparin or warfarin dispensed in hospital.
Atrial Fibrillation was the most commonly recorded
indication (18%); followed by VTE (5%) and Stroke

(2%). 59.4% of patients had further anticoagulation
prescribing at the GP; 2.4% within 30days of
discharge.

Conclusions: In this study we were able to show that
further anticoagulation was continued in primary care
in over half of hospitalisations discharged with these
medications. Individual linkage between hospital dis-
pensing information and existing primary care data of-
fers the opportunity to fill the gaps in longitudinal data
and follow the care pathway for patients starting treat-
ment in secondary care in the UK.

96. Estimated Effects of Treatment Changes on
Hemoglobin A1c in a Cohort with Incident Type 1
Diabetes

Richard S. Swain1,2, Janet T. Holbrook1, Dana Y.
Teltsch2, Christina L. Cristaldi3, Jodi B. Segal1 and
G. Caleb Alexander1

1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, United States; 2Evidera, Bethesda,
MD, United States; 3Naval Medical Center Ports-
mouth, Portsmouth, VA, United States

Background: The risk of complications from type 1
diabetes mellitus (T1DM) is minimized by tight glyce-
mic control. Initiation of continuous subcutaneous in-
sulin infusion (CSII), known as an insulin pump, and
continuous glucose monitoring (CGM) has been
shown to improve glycemic control in clinical trials.
However, little data exist on the effectiveness of these
treatments in real-world settings.

Objectives: To estimate the effectiveness of initiating
CSII and/or a CGM on hemoglobin A1c (HbA1c) in a
cohort of patients with incident T1DM.

Methods: This study was performed using data from
the US Department of Defense Military Health Sys-
tems database between October 2007 and September
2013. A validated claims algorithm with high accuracy
was used to identify new-onset T1DM patients
age≤18. Study follow-up began one year after
T1DM onset to create a cohort with established
(post-honeymoon) T1DM. A multivariate mixed ef-
fects model estimated the effects of switching insulin
delivery from multiple daily injections to CSII and/or
augmenting treatment with CGM on the first HbA1c
measured after treatment change.
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Results: The cohort included 1,318 patients with inci-
dent T1DM (48% female; mean age 13.6years at pre-
sentation). During follow-up, 174 patients initiated
CSII and 159 patients initiated CGM, including 24 in-
stances where initiation of CSII and CGM occurred si-
multaneously. The mean HbA1c during follow-up was
9.1% (median: 8.7%). Glycemic control did not im-
prove following treatment change among patients al-
ready exhibiting tight control (HbA1c of 6%).
However, patients with an initial HbA1c of 9%
showed an average absolute reduction of 0.55%
(95% CI, 0.37–0.73%) after initiation of CSII and a re-
duction of 0.30% (0.11–0.49%) after initiation of
CGM. On average, patients with a HbA1c of 12% ex-
perienced reductions of 1.13% (0.80–1.46%) and
0.51% (0.14–0.87%) from initiation of CSII and
CGM, respectively. Improvements in glycemic control
from initiation of both CSII and CGM were additive.

Conclusions: Many patients experienced clinically
meaningful reductions in HbA1c after initiation of
CSII and/or CGM. Improvements were greater among
patients with higher initial HbA1c measurements.

97. Cement Leakage and New Vertebral Fractures
after Kyphoplasty and Vertebroplasty: A Meta-
Analysis

Hong Cheng, Yuzhi Hu, Nishant Mishra and Colin
Anderson-Smits

Division of Epidemiology, Office of Surveillance and
Biometrics, CDRH/FDA, Silver Spring, MD, United
States

Background: Kyphoplasty (KP) and vertebroplasty
(VP) reduce pain and improve quality of life for pa-
tients with osteoporotic vertebral compression frac-
tures (VCF). The benefit of these two procedures is
undermined due to concerns with subsequent spinal
fractures and cement leakage.

Objectives:We undertook a meta-analysis to compare
these adverse events (AEs) between KP and VP in the
current clinical practice.

Methods: Articles comparing cement leakage and
new spinal fractures between KP and VP in 2011-
2015 were systematically searched in PubMed and
Embase. The search was restricted to randomized con-
trolled trials and cohort studies. Summary estimates of
relative risk (RR) and risk difference (RD) and respec-
tive 95% confidence intervals (CI) were estimated with

random effects meta-analysis. Study heterogeneity
was assessed by Cochran’s Q test and I-squared
statistic.

Results: We identified six studies that reported 698
leaks in 1417 treatment levels and seven studies that
reported 233 fractures in 1072 patients. The range of
the number of patients is 77 to 271; mean age 67 -
76years; women 67% - 77%; vertebral levels T5 to
L5 except one study with T1 to L5. The endpoints
were summarized at 12-16 months post-procedure.
The pooled estimate for cement leakage was non-sig-
nificantly reduced for patients who underwent KP in
comparison with VP (RR=0.98, CI 0.75 to 1.28,
Cochran’s Q test with p=0.0006, I2=77%; RD=-
0.017, CI -0.12 to 0.09, Cochran’s Q, p<0.0001,
I2=82%). The pooled estimate for new spinal fracture
was also non-significantly reduced for patients who
underwent KP (RR=0.96, CI 0.77 to 1.19, Cochran’s
Q test with, p=0.7; RD=-0.02, CI -0.02 to 0.06,
Cochran’s Q test with p<0.6).

Conclusions: Unlike the reported higher rate of new
fractures associated with KP and higher rate of cement
leakage associated with VP in earlier studies, we ob-
served a comparable risk of subsequent spine fractures
and cement leakage between KP and VP at 12-16
months. A noticeable dispersion of reported leakage
rates suggests a possibly non-random variation. Fur-
ther research is warranted to rule out potential con-
founding effects and to evaluate effect modification
among subgroups of patients.

98. Assessing Real-World Use and Outcomes of
Newly Marketed Bioprosthetic Aortic Valves Using
Japanese Nationwide Cardiovascular Surgical
Registry

Hiraku Kumamaru1, Hiroaki Miyata1,2, Noboru
Motomura2, Nobuhiro Handa3, Kan Nawata4, Minoru
Ono4 and Shinichi Takamoto2

1Department of Healthcare Quality Assessment,
Graduate School of Medicine, The University of To-
kyo, Tokyo, Japan; 2Japan Cardiovascular Surgery
Database Organization, Tokyo, Japan; 3Pharmaceuti-
cals and Medical Devices Agency, Tokyo, Japan; 4De-
partment of Cardiac Surgery, Graduate School of
Medicine, The University of Tokyo, Tokyo

Background: Because high-risk medical devices are
sometimes approved in Japan without evidence from
clinical trials on Japanese patients, means of assessing
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their performance in the real world setting after market
entry is needed.

Objectives: To evaluate the usefulness of a nation-
wide cardiovascular surgical registry for the assess-
ment of use and clinical outcomes of newly marketed
bioprosthetic aortic valves.

Methods: In this retrospective cohort study, we iden-
tified all patients in the Japan Adult Cardiovascular
Surgery Database who had undergone aortic valve re-
placement with bioprosthetic valves during 2012–
2014, during which time two newly-approved surgical
bioprosthetic valves had entered the market. We
assessed the utilization of these valves and compared
baseline patient characteristics by valve type. We de-
veloped a mortality prediction model from surgical
risk factors among patients receiving other
bioprosthetic valves, and used it to evaluate the
changes in predicted mortality in the new valve pa-
tients. We also assessed the overall standardized mor-
tality ratio (SMR) in the two groups.

Results: We identified 32,221 eligible patients. After
their introduction, the valves newly marketed in
2012Q2 (Device A) and in 2013Q1 (Device B)
quickly replaced more than 25% of all bioprosthetic
valves implanted in Japan (Device A 10.5% vs. Device
B 15.3% vs. others 74.1% in 2014). The new valves
were used in slightly older patients (median age: de-
vice A 78.9years vs. device B 77.3 vs. others 76.3,
p-value < 0.001), and patients receiving Device B
were more likely to be classified as NYHA III/IV (de-
vice A 14.1%, device B 18.6%, others 15.6%; p-value
< 0.001). Median predicted mortality remained stable
over time for both device A (2.5% in 2012Q2 and
2.4% in 2014Q4) and device B (2.5% in 2013Q1 and
2.6% in 2014Q4). During the study period, the overall
SMR was 0.92 (0.78–1.07) for Device A recipients
and 1.27 (1.06–1.49) for Device B.

Conclusions: A nationwide surgical registry can pro-
vide valuable information on the use and clinical out-
comes of new valve products entering the market
without evidence from prior clinical trials in Japan.

99. Comparison of New Vertebral Fractures After
Kyphoplasty and Vertebroplasty Usinig Medicare
Data

Hong Cheng, Yuzhi Hu, Jie Zhou and Colin
Anderson-Smits

Division of Epidemiology, Office of Surveillance and
Biometrics, Center for Devices and Radiological
Health, CDRH/FDA, Silver Spring, MD, United States

Background: Vertebroplasty (VP) and kyphoplasty
(KP) are procedures aimed at reducing pain and stabi-
lizing spinal fractures for patients with vertebral com-
pression fractures. New fractures at adjacent vertebrae
after VP or KP is one of the major safety concerns, but
data comparing these two procedures are scarce and
often controversial with large variations due to small
sample size.

Objectives: The purpose of this study is to compare
new claims of vertebral fractures (VF) between VP
and KP in the entire Medicare population in the US
from 2007 to 2012.

Methods: A retrospective cohort study was conducted
using medical claims in all Medicare beneficiaries
from 01/01/2006 to 07/31/2012. New claims of VF af-
ter VP and KP from January 2007 were comparted
among KP, VP and non-surgery groups over 4years
of follow-up with logistic regression and Cox
regression.

Results: A total of 1,757,409 beneficiaries in non-sur-
gery group, 98,082 in VP group, and 205,535 in KP
group were identified. With a mean age of 78, around
70% beneficiaries were women, and over 90% were
White. While unitization of KP and VP was slightly
decreased from 2007 to 2011, the proportion of bene-
ficiaries with claims of KP was relatively increased in
comparison with VP. The risk ratio (RR) of new
claims of VF in VP and KP group compared with
non-surgery group was 1.31 (95% CI 1.29-1.33) at
1 year and increased to 2.43-2.47 for patients with lon-
ger than 1-year of follow-up. Compared with KP, the
RR of new claims of VF in VP group was 0.95 (95%
CI 0.93-0.97) at year 1 and decreased to 0.77-0.72
for patients with longer than 1-year follow-up. The
hazard ratio of new claims of VF in VP group was
0.86 (95% CI 0.856-0.872) compared with KP group.

Conclusions: In contrast to the perception that
kyphoplasty is the preferred procedure with less ad-
verse events, the results of this study suggest that pa-
tients who receive vertebroplasty may have a lower
risk of new VF compared with kyphoplasty. This ad-
vantage of vertebroplasty appears to be more signifi-
cant after the first year post-procedures.
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100. Treatment Patterns in a Cohort of Patients
with Incident Type 1 Diabetes

Richard S. Swain1,2, Jodi B. Segal1, Dana Y. Teltsch2,
M. A. J. Christina L Cristaldi3, G. Caleb Alexander1

and Janet T. Holbrook1

1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, United States; 2Evidera, Bethesda,
MD, United States; 3Naval Medical Center Ports-
mouth, Portsmouth, VA, United States

Background: Patients with type 1 diabetes mellitus
(T1DM) require regular insulin treatment and regular
monitoring of blood glucose. Insulin can be delivered
by multiple daily injections or by continuous subcuta-
neous insulin infusion (CSII), known as an insulin
pump. Glucose monitoring can be performed by finger
stick measurements, called self-monitoring of blood
glucose (SMBG), and may be augmented by a contin-
uous glucose monitor (CGM) device.

Objectives: To describe patient characteristics and
treatment patterns at T1DM presentation and during
follow-up.

Methods: This study was performed using data from
the US Department of Defense Military Health Sys-
tems database between October 2007 and September
2013. A validated claims algorithm with high accuracy
was used to identify new-onset T1DM patients
age≤18. Treatment patterns over time were examined
using Kaplan-Meier analyses and Cox proportional
hazards models estimated predictors for initiation of
CSII and CGM.

Results: The cohort consisted of 1,953 patients with
incident T1DM (45.2% female; mean age 12.4years
at presentation). The majority (96.3%) used conven-
tional therapy (injections and SMBG) at T1DM pre-
sentation. Over half (57.1%) of patients initiated
CSII and about a third (32.6%) initiated CGM during
follow-up. Most (81%) patients who initiated CGM
did so concurrently or after initiating CSII. Previous
use of CGM (HR=2.5; [95% CI, 1.7–3.3]), younger
age (HR=0.94; [0.92–0.96]), female sex (HR=1.3;
[1.1–1.5]), and higher military sponsor rank
(p<0.0001) were associated with initiation of CSII
in multivariate analysis. Previous use of CSII
(HR=22.8; [18.1–28.6]) and calendar year of diabetes
presentation (HR=10.2; [6.4–16.1] for 2012 vs 2008)
were associated with CGM initiation.

Conclusions: Overall, about half the patients in our
cohort initiated CSII, and about half of CSII users ini-
tiated CGM. Calendar year of diagnosis was associ-
ated with initiation of CGM but not CSII, suggesting
that CGM was becoming a more common treatment
while CSII initiation patterns were stable during the
study period.

101. Risk Factors for Persistent and New Chronic
Opioid Use in Patients Undergoing Total Hip
Arthroplasty

Maria C. S. Inacio1, Craig Hansen2, Elizabeth E.
Roughead1, Nicole L. Pratt1 and Stephen E. Graves3

1Medicine and Device Surveillance Centre of Re-
search Excellence, University of South Australia, Ade-
laide, SA, Australia; 2South Australian Health and
Medical Research Institute, Adelaide, SA, Australia;
3Australian Orthopaedic Association National Joint
Replacement Registry, Adelaide, SA, Australia

Background: Use of opioids for pain management in
total hip arthroplasty (THA) patients, both before and
after surgery, is common, putting THA patients at risk
of opioid abuse.

Objectives: To identify risk factors for persistent or
new chronic opioid use post-THA.

Methods: A retrospective cohort study of 9525 pa-
tients who underwent THA between 01/01/2001 and
12/31/2012 was conducted. Using the Australian De-
partment of Veterans’ Affairs administrative data, opi-
oid use pre- and post-THA and patient characteristics
were identified. Chronic opioid use was defined as
90days of continuous use or 120days of non-continu-
ous use. Chronic use patterns were characterized ac-
cording to: age, gender, surgical indication, co-
morbidities, other analgesic medication, and history
of opioid utilization. Logistic regression models were
employed.

Results: Post-THA, 3.2%(n=302) of patients
remained chronic users while 2.0% (n=190) became
new chronic users. Risk factors for persistent chronic
use were younger age (OR=0.63, 95% CI 0.49-0.82/
10year increment), back pain (OR=1.89, 95%CI
1.16-3.07), diabetes (OR=2.89, 95%CI 1.08-7.73),
hypnotics use pre-THA (OR=2.38, 95%CI 1.45-
3.90), and higher levels of opioid exposure pre-THA
(OR=2.17, 95%CI 1.92-2.46/30day increment). Risk
factors for becoming a chronic opioid user after THA
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were female gender (OR=1.40, 95%CI 1.00-1.96),
back pain (OR=3.90, 95%CI 2.85-5.33), depression
(OR=1.70, 95%CI 1.20-2.41), gastric acid disease
(OR=1.62, 95%CI 1.16-2.25), migraine (OR=5.11,
95%CI 1.08-24.18), liver disease (OR=4.33, 95%CI
1.08-17.35), weight loss (OR=2.60, 95%CI 1.06-
6.39), use of hypnotics (OR=1.56, 95%CI 1.13-2.16)
and anti-neuropathic pain medications (OR=3.11,
95%CI 2.05-4.72) pre-THA.

Conclusions: We identified groups at risk of chronic
opioid use, as well as potentially modifiable factors,
including level of opioid exposure pre-surgery and
hypnotic use. These indicators of chronic opioid use
can be used to target specific patient groups for suit-
able pain management interventions.

102. A Comparative Analysis of Secondary
Surgeries of Six Total Cervical Disc Arthroplasty
Devices to Cervical Arthrodesis at 5-Years

Colin Anderson-Smits1, Davic Sing2, Anton Dmitriev2

and Hong Cheng1

1Center for Devices and Radiological Health Division
of Epidemiology, Food and Drug Administration, Sil-
ver Spring, MD, United States; 2Office of Science En-
gineering Laboratories, Food and Drug
Administration, Silver Spring, MD, United States

Background: Spinal cervical degenerative disc dis-
eases (DDD) are a major cause of morbidity and im-
pairment for the general population effecting roughly
2,000,000 amount of people each year in the US, with
approximately 80,000 requiring surgery. Several treat-
ment options exist ranging from conservative manage-
ment to surgical, consisting of: discectomy,
decompression, cervical total disc replacement (C-
TDR) to anterior cervical discectomy and fusion
(ACDF). There are seven different C-TDR systems in-
dicated cervical disc repairs available in the US yet
how they perform long term compared to their most
common alternative, ACDF, remains unknown.

Objectives: Provide an overall comparison of all US
commercially available C-TDR devices to ACDF for
up to 5years post-operatively, using long-term fol-
low-up data from FDA-mandated post-market studies.

Methods: Long term follow-up data from all 7 US-ap-
proved total C-TDR devices was used. All 7 RCTs
were reviewed to ensure similarity in design features
as far as baseline patient demographics, control

procedural characteristics. Then data from the origi-
nally randomized groups from each individual study
was abstracted systematically from the most recent fol-
low-up reports submitted between 2014-2015 to the
FDA as part of the manufacturers post market require-
ment. The data was then pooled for an overall
weighted comparison for a variety of secondary surgi-
cal outcomes up to 60months post-op using a random
and fixed effect model.

Results: In total a pooled total sample size of 500 pa-
tients were reviewed, with The overall pooled risk at
60-months was 0.08 [0.05,0.13] (C-TDR as reference)
for revisions, 0.043 [0.32,0.60] for removal, 0.13
[0.07,0.22] Supplemental Fixation, and 1.53
[0.57,4.06] for reoperation.

Conclusions: Pooled long-term follow-up data from
the 7 US-approved randomized clinical trials evaluat-
ing C-TDR demonstrate significantly non-inferior (or
reduced) rates of both early and long-term secondary
surgery up to 5years post-operatively. C-TDR reached
significantly different rates of revision as early as
6months postoperatively, compared to the ACDF con-
trol group.

103. Hospital Variation And Patient
Characteristics Associated With Vena Cava Filter
Use For Venous Thromboembolism

Joshua D. Brown and Jeffery C. Talbert

Institute for Pharmaceutical Outcomes and Policy,
Department of Pharmacy Practice and Science, Uni-
versity of Kentucky College of Pharmacy, Lexington,
KY, United States

Background: Vena cava filters (VCFs) have increased
in use over the last decade despite lack of consensus
regarding their use. It has been suggested that use
may be associated with upcoding to increase hospital
reimbursement.

Objectives: To evaluate the hospital level variation in
VCF utilization and to assess patient factors associated
with VCF use for deep vein thrombosis (DVT) and
pulmonary embolism (PE).

Methods: Inpatient discharge data from all acute care
hospitals with DVT/PE in Kentucky were used. Hier-
archical logistic regression models were used to evalu-
ate the relationships of study variables with VCF use
controlling for clustering of patients at each institution.
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A linear model was also used to predict hospital utili-
zation while controlling for patient case-mix and insti-
tutional characteristics.

Results: During the study period, 84,357 discharges
for DVT/PE were observed and 10.2% of these re-
ceived a VCF. This included 12,313 cases of PE
+DVT, 19,197 cases of PE only, and 52,847 cases of
DVT only. VCF use among these groups was 21.0%,
5.8%, and 7.6%, respectively. In adjusted analyses,
VCF use was associated with increasing age, indicat-
ing that those over age 65 were twice as likely to re-
ceive a filter compared to the reference (21-25 year-
old) group. Significant comorbidities associated with
VCF use included cancer, liver disease, cerebrovascu-
lar disease, atrial fibrillation, anemia, and concurrent
bleeding. Lower extremity, proximal DVTs, and pa-
tients receiving thrombolytic therapy or embolectomy,
those having surgery, and those who were unstable or
had trauma, were also more likely to receive a filter.
Among cancer types, brain and colorectal cancer were
significantly associated with VCF use. Hospital ran-
dom effects were not significant. For the linear model,
an R-squared of 0.96 was observed showing that most
of the variation between institutions was explained by
the model.

Conclusions: Several patient factors associated with
high comorbidity and severity were associated with
VCF use. After controlling for these factors, there
did not appear to be any differences between
institutions.

104. Use of Contraindicated Drugs in Pediatric
Outpatients in the Nordic Countries

Tuire Prami1, Disa Långström2, Ilona Iso-Mustajärvi1

and Niklas Sandler2

1EPID Research, Espoo, Finland; 2Pharmaceutical
Sciences Laboratory, Åbo Akademi University, Turku,
Finland

Background: Only a few pharmacoepidemiological
register studies have included nationwide data from
several countries. Children are an underrepresented
patient group in every type of trials and studies. In ad-
dition, real-life data on use of contraindicated drugs is
scarce.

Objectives: The aim of this study was to survey utili-
zation of contraindicated drugs in children and

adolescents in Finland, Sweden, Norway and Den-
mark in 2008-2013.

Methods: Finnish summaries of product characteris-
tics (SPCs) that mention any type of pediatric patients
in the contraindications chapter were searched, and the
results were then reviewed in Swedish, Norwegian and
Danish SPCs. After this, users of contraindicated
drugs were identified in national administrative pre-
scription databases in the four Nordic countries. The
searches were based on anatomical therapeutic chemi-
cal classification codes (ATCs).

Results: Of 49 contraindicated drugs found, the
greatest single numbers of users were seen for
etoricoxib in Finland (N=2661; 29/10 000 <16-y.),
oxymetazoline in Norway (N=2160; 177/10 000 <2-
y.), betamethasone in Denmark (N=1617; 283/10
000 <1-y.), zopiclone in Denmark (N=1586; 13/10
000 <18-y.), and diclofenac in Sweden (N=1212; 8/
10 000 <14-y.). Many of the ATCs identified repre-
sented over-the-counter drugs of which the purchases
were not shown in the prescription data.

Conclusions: The age limits in the contraindication
texts in the SPCs could vary between the Nordic coun-
tries. Combined with adequate local knowledge the
Nordic nationwide prescription registers can, however,
serve as exceptional data sources for multinational
pharmacoepidemiological studies. Our aim is to fur-
ther survey use of different type of off-label use in
children.

105. Recent U.S. Drug Utilization For Pediatric
Inflammatory Bowel Disease, 2009-2015

Susan A. Hall, Emma W. Viscidi, Jeff K. Allen,
Maneesh Juneja, Susan Eaton, Suzanne F. Cook and
Anne B. Dilley

Epidemiology, Biogen, Cambridge, MA, United States

Background: Although 10%-20% of IBD is diag-
nosed in childhood, the development of drugs for this
population lags behind adult IBD drug development
and few studies have examined the use of these agents
in the pediatric IBD population (pIBD).

Objectives: To describe recent US drug utilization
patterns for pIBD, using a sequential cross-sectional
study design nested in health insurance claims data.
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Methods: The data source was Truven Health Analyt-
ics MarketScan®, containing medical service and pre-
scription drug claims from commercial, Medicaid (11
states) and Medicare supplemental insurance plans
for over 80 million US patients. pIBD cases were iden-
tified using previously-established methods for claims
data, required to have pharmacy benefits, and grouped
into mutually exclusive categories of ulcerative colitis
(UC) and Crohn’s disease (CD) for the study period
(2009-2015Q3). The first ICD-9 claim was assigned
as an index date. The main outcome, drug utilization
(% with ≥1 dispensing), for anti-TNFs,
aminosalicylates (ASAs), corticosteroids (CSs), and
immunosuppressants was described among cross-sec-
tions of children (0-18) with 6, 12, 24, and 36months
of post-index date follow-up time by IBD type (8 co-
horts in total). Statistical hypothesis testing was not
performed in this descriptive study.

Results: Patient N varied by cohort membership; the
largest cohorts (6-month) had 13,802 CD and 7,629
UC patients, while the smallest (36-month) had
4,610 CD and 2,474 UC patients. ASAs were the most
commonly-used group by 6months among both CD
(40.4%) and UC (50.6%) patients, followed by CSs
(33.1% CD, 30.9% UC). Use of anti-TNFs was 6.3%
in CD and 2.3% in UC. By age strata, six month use
was always lowest among children <5 compared to
5+ for all drug groups. In the 36-month cohorts for
CD and UC, >56% of patients aged 0-18 had used
ASAs or CSs over the 3-year period, while 17.1% /
7.5% of the CD / UC patients, respectively, had used
anti-TNFs.

Conclusions: In the context of a changing treatment
landscape, the present study provides a recent snap-
shot of real-world drug utilization among children
with IBD at various time points during the disease
course.

106. Psychiatric Diagnoses and Medication
Patterns in a Medicaid-Insured Birth Cohort

Dinci Pennap1, Julie M. Zito1, Mehmet Burcu1 and
Daniel J. Safer2

1Pharmaceutical Health Services Research, Univer-
sity of Maryland, Baltimore, MD, United States; 2

Child & Adolescent Psychiatry, Johns Hopkins Medi-
cal Institute, Baltimore, MD, United States

Background: Over the last three decades, the increase
in psychotropic medication use among children and

adolescents has been prominent. Most studies have
assessed psychotropic medication use in cross-sec-
tional studies at annual intervals. However, little is
known about the patterns of psychiatric service use
in young children from longitudinally designed
studies.

Objectives: The main objectives of this study were: 1)
To estimate the cumulative incidence of the first clini-
cian-reported psychiatric diagnosis and first psycho-
tropic medication use from birth through age 5; 2)
To compare the cumulative incidence of psychiatric
diagnoses and medication use to annual prevalence de-
rived from cross-sectional data.

Methods: A longitudinal cohort of children born in
2007 and continuously enrolled through 2012 was cre-
ated (N=15,380) representing 39.4% of the Medicaid
births in 2007. We assessed psychiatric diagnoses
and psychotropic medication use cumulatively and an-
nually from birth to age five.

Results: At birth, the cohort was 51.1% male and
largely nonwhite (67.0%). Cross-sectionally, the an-
nual percent of any psychiatric diagnosis ranged from
0.91% in 2007 (age 0-1 year) to 4.80% (age 5-6 years)
in 2012. By contrast, the cumulative incidence for a
psychiatric condition reached 20.66% of children in
the total cohort by age 5. The annual percent of any
psychotropic medication use ranged from 0.11% in
2007 (age 0-1 year) to 3.56% (age 5-6 years) in
2012. By age 5, the cumulative incidence for any psy-
chotropic medication use was only slightly elevated
(4.64%) compared with the annual percent prevalence
at age 5-6 years.

Conclusions: In this large birth cohort of Medicaid-in-
sured preschoolers, the longitudinal patterns for psy-
chiatric diagnoses and psychotropic medication use
were distinctly different. By 5-6 years of age, the cu-
mulative incidence for psychiatric diagnoses was sub-
stantially greater than for psychotropic medication use.

107. Poor Guideline Adherence In The Initiation Of
Antidepressant Treatment In Children And
Adolescents In The Netherlands: Choice Of
Antidepressant And Dose

Ymkje Anna de Vries1, Peter de Jonge1, Luuk
Kalverdijk2, Jens H. J. Bos3, Catharina C. M.
Schuiling-Veninga3 and Eelko Hak3
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1Interdisciplinary Center Psychopathology and Emo-
tion Regulation, University Medical Center Gro-
ningen, Groningen, Netherlands; 2Department of
Psychiatry, University Medical Center Groningen,
Groningen, Netherlands; 3Department of Pharmacy,
University Medical Center Groningen, Groningen,
Netherlands

Background: The Dutch guideline for the treatment
of depression in young people recommends initiating
antidepressant treatment with fluoxetine, as the evi-
dence for its efficacy is strongest and the risk of
suicidality may be lower than with other antidepres-
sants. Furthermore, low starting doses are
recommended.

Objectives: We aimed to determine whether antide-
pressant prescriptions are in accord with guidelines.

Methods: A cohort of young people aged between 6
and 17 at the time of antidepressant initiation was se-
lected from IABD, a Dutch pharmacy prescription da-
tabase. The percentage of prescriptions for each
antidepressant was determined. Starting and mainte-
nance doses were determined and compared with rec-
ommendations for citalopram, fluoxetine,
fluvoxamine, and sertraline.

Results: During the study period, 2942 patients initi-
ated treatment with an antidepressant. The proportion
of young people prescribed fluoxetine increased from
10.1% in 1994 – 2003 to 19.7% in 2010 – 2014. How-
ever, the most commonly prescribed antidepressants
were paroxetine in 1994 – 2003 and citalopram in
2004 – 2014. The median starting and maintenance
doses were ≤0.5 DDD/day for tricyclic antidepressants
and 0.5 – 1 DDD/day for SSRIs and other antidepres-
sants. Starting doses were guideline-concordant 58%
of the time for children, 31% for preteens, and 16%
for teens. Sixty percent of teens were prescribed an
adult starting dose.

Conclusions: Guideline adherence was poor. Physi-
cians preferred citalopram over fluoxetine, in contrast
to the recommendations. Furthermore, although chil-
dren were prescribed a low starting dose relatively fre-
quently, teens were often prescribed an adult starting
dose. These results suggest that dedicated effort may
be necessary to improve guideline adherence.

108. The Association Between Fluoroquinolone and
Musculoskeletal Adverse Events in Pediatrics

Ching-Lan Cheng, Yea-Huei Kao Yang and Yi-Fen
Hsu

School of Pharmacy and Institute of Clinical Phar-
macy and Pharmaceutical Sciences, National Cheng
Kung University, Tainan, Taiwan

Background: Fluoroquinolones (FQ) are very impor-
tant antibiotics, they have a broad spectrum of activity
and good pharmacokinetic profile which makes them
useful in treating numerous infectious diseases. Al-
though general consensus is that FQ may be accept-
able for pediatric use under special circumstances,
clinicians are still concerned about their risk for re-
versible arthropathy or tendinopathy in children.

Objectives: The objective of this study was to evalu-
ate FQ-associated short-term musculoskeletal adverse
events in comparison with matched controls by using
National Health Insurance Research Database
(NHIRD) in Taiwan.

Methods: We conducted a population based retro-
spective cohort with a nested case control study to
evaluate short-term musculoskeletal risks of FQ com-
pared with other antibiotics. With cases who had mus-
culoskeletal events in admission datasets during 2008
to 2013, the first admission date was the index date.
Matched controls (1:10) with age, gender and calendar
year, who have never had musculoskeletal events in
admission datasets during the study period. Exposure
status was defined as current users (within 30days), re-
cent users (30-365 days) and non-users >365days).
We estimated the odds ratio (OR) and 95% confidence
interval (CI) for current and non-users on musculo-
skeletal events by using a conditional logistic regres-
sion model to adjust potential confounding factors.
All analysis will be performed with SAS for Windows,
version 9.3.

Results: The major diagnoses of FQ prescriptions was
respiratory tract infection and ofloxacin was the most
frequency use fluoroquinolones, followed by cipro-
floxacin. Total 1,183 cases and 8,093 matched controls
enrolled in this study, mean age is 15years and 61%
are male. We found that use of fluoroquinolones in-
creased the risk of admission with musculoskeletal
events (current user OR 10.3 (95% CI 6.8-15.5), recent
user OR 2.75 (95% CI 2.2-3.3)) compared with non-
users.

Conclusions: The NHI claims database becomes a
particularly appropriate resource for the in-depth
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studies of drug related problems, especially in pediat-
rics. Several sensitivity analyses to confirm our find-
ings in the future.

109. First Time Signal Detection of Global
Paediatric Data – Putting Theory into Practice

Kristina Star1,2, Lovisa Sandberg1, Imti Choonara3,
Pia Caduff1 and I Ralph Edwards1

1Uppsala Monitoring Centre, WHO Collaborating
Centre for International Drug Monitoring, Uppsala,
Sweden; 2Department of Public Health and Caring
Sciences, Uppsala University, Uppsala, Sweden; 3Di-
vision of Medical Sciences and Graduate Entry Medi-
cine, School of Medicine, University of Nottingham,
Derbyshire Children’s Hospital, Derby, United
Kingdom

Background: Drugs and adverse reactions reported
for children have a different pattern than for adults.
There is limited published evidence on how open-
ended detection of previously unrecognized adverse
drug reactions (ADRs) in paediatric data works in
practice.

Objectives: To explore the feasibility of detecting new
possible ADRs in paediatric individual case safety re-
ports (ICSRs).

Methods: ICSRs on ages 0-17 years were retrieved
from VigiBase® in September 2014. Reports for vac-
cines or in-utero exposure and suspected duplicate re-
ports were excluded. A table with drug-ADR-age
group triplets was generated using four age groups:
0-27 days (A); 28 days to 23 months (B); 2-11 years
(C); and 12-17 years (D). vigiRank™, a new
strength-of-evidence measure, was applied to priori-
tize the triplets. The table was restricted to drug-ADRs
represented by at least one report received after 2011,
≥ 2 countries, and ≤ 30 reports for the paediatric age
groups combined. Drug-ADRs previously checked
were excluded. During the week-long manual screen-
ing additional table restrictions were applied, alone
or in combination: serious events, drugs reported re-
cently for the first time in age group, negative
disproportionality measure for age-independent
dataset, and automatic exclusion of labelled ADRs.
Assessors classified the triplets as being labelled/non-
signal/to be kept under review (KUR)/potential signal.
The potential signals were clinically evaluated in-
depth to determine whether a signal should be
communicated.

Results: A total of 472 triplets (per age group A=13;
B=37; C=217; D=205) were manually assessed. The
proportion (%) of labelled ADRs/non-signals/KURs/
potential signals per age group were: A: 31/69/0/0;
B: 35/65/0/0; C: 61/30/0.5/8; D: 70/24/0.5/5. Combin-
ing serious events with new drugs and combining non-
labelled reactions with the negative reference
disproportionality measure contributed with the
greatest rate of potential signals. The in-depth clinical
evaluation resulted in eight signals.

Conclusions: Clinically relevant signals can be de-
tected by using paediatric age subgroups in global
ICSRs. It is noteworthy that no signals were identified
in the two youngest age groups.

110. The Impact of Birth Season on Time to First
Antibiotic Use Among Infants Born in Denmark
2004-2012

Alan C. Kinlaw1, Henrik T. Sørensen2, Jennifer L.
Lund1, Christina D. Mack1,3, Pedersen Lars2, Julie L.
Daniels1, Michael D. Kappelman4 and Til Stürmer1

1Department of Epidemiology, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United
States; 2Department of Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark; 3Real-World
& Late Phase Research, Quintiles, Research Triangle
Park, NC, United States; 4Department of Pediatrics,
University of North Carolina at Chapel Hill, Chapel
Hill, NC, United States

Background: Antibiotic use in early life may be asso-
ciated with adverse effects on immune function that
depend in part on age at first use. Data are limited on
determinants of age at first antibiotic use.

Objectives: To estimate how birth season impacts age
at first antibiotic use.

Methods: This nationwide cohort study included all
live singleton births from 2004-2012, identified in
the Danish Medical Birth Registry. We assigned birth
season as winter (Dec-Feb), spring (Mar-May), sum-
mer (Jun-Aug), and autumn (Sep-Nov). We linked
data from the National Database of Reimbursed Pre-
scriptions for all filled antibiotic prescriptions (ATC
codes J01) during the first year of life. Using age (in
months) as the time scale and first antibiotic fill as
the event, we estimated Kaplan-Meier cumulative inci-
dence (risk) and hazard functions, censoring at death,
emigration, or on 31 Dec 2012. All 99% confidence
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limits for risks were within 0.3% and are thus not pre-
sented. We compared results across birth-season
cohorts.

Results: Among 561,737 children, risk of first antibi-
otic use increased from 2.2% (3months of age) to
9.3% (6months) to 41.5% (12months). Hazard in-
creased with age through 12months (up to 3.1 per
1,000 infants per day), and peaked in winter. As a re-
sult of these two influences on hazard, risk profiles
through the first year varied by birth-season cohort.
Spring births had the lowest risk through 6months of
age (6.7%) and the highest through 12months
(46.8%), whereas autumn births had the highest risk
through 6months (12.5%) and the lowest through
12months (36.8%). Through 9months, summer births
had the highest risk (28.5%), spring and autumn births
had lower risk (23.1%), and winter births had the low-
est risk (18.4%).

Conclusions: Hazard of first antibiotic use increased
with age and peaked in winter; as a result, autumn
births had the highest 6-month risk, summer births
had the highest 9-month risk, and spring births had
the highest risk of use during the first year. Because in-
fants’ age at first antibiotic use may modify their re-
sponse, these findings about birth-season cohort
effects on time to first use may inform safety and ef-
fectiveness studies of antibiotics.

111. Prevalence and Risk Factors for Opioid
Misuse in Youth: Results from a National Study in
the US

Vicki Osborne, Mirsada Serdarevic, Hannah Crooke,
Catherine Striley and Linda B. Cottler

Department of Epidemiology, University of Florida,
Gainesville, United States

Background: Adolescents in the US have a higher
prevalence of prescription opioid misuse than some
other age groups in the general population. Further re-
search is needed on the factors associated with opioid
misuse in youth.

Objectives: To determine prevalence and examine
risk factors for opioid misuse in a national study of
youth aged 10-18 in the US.

Methods: The National Monitoring of Adolescent
Prescription Stimulants Study (N-MAPSS) was con-
ducted in four waves from 2008 to 2011. Participants

10 to 18years of age were recruited from entertain-
ment venues in urban, rural and suburban areas of 10
US cities. Participants completed a survey including
questions on the use of opioids (e.g. Oxycontin® and
Vicodin®), source of opioids and route of administra-
tion. Misuse was defined as a non-labeled route of ad-
ministration or use that was not prescribed.
Additionally, information on age, gender, alcohol,
cannabis and tobacco use was also collected. Sum-
mary descriptive and chi square statistics were calcu-
lated using SAS 9.4.

Results: Of the 10,963 youth who provided informa-
tion about past 30day opioid use, 10,445 had not used
opioids (95.3%). Overall, prevalence of opioid misuse
was 2.7% (n=300) and opioid use with no misuse was
2.0% (n=218). While more females than males re-
ported not using opioids (52.4% vs 47.6%) or opioid
use without misuse (60.1% vs 39.9%), more males
than females (59.0% vs 41.0%) misused opioids
(p<0.0001). Older teens (16 to 18years) had misused
opioids (72.3%) more than younger teens (14-15
years; 25.3% and 10-13 years; 2.3%; p<0.0001). Cur-
rent tobacco use and past 30day cannabis and alcohol
use were positively correlated with misuse (55.7%,
74.3% and 81.7%, respectively). All correlations were
significant (p<0.0001).

Conclusions: Youth who misused opioids, compared
to youth who did not, were more likely to be male
and to report current tobacco use, and recent cannabis
and alcohol use. Interventions are needed for this im-
portant group, especially older teens.

112. Urosepsis and Urinary and Genital Infections
Among Diabetes Patients and Matched Controls

Gregory A. Nichols1, Kimberly G. Brodovicz2 and
Dorothee B. Bartels2,3

1Center for Health Research, Kaiser Permanente,
Portland, OR, United States; 2Global Epidemiology,
Boehringer-Ingelheim GmbH, Ingelheim am Rhein,
Germany; 3Institute foe Epidemiology, Social Medi-
cine and health Systems Research, Hannover Medical
School, Hannover, Germany

Background: Type 2 Diabetes (T2DM) is associated
with increased risk of infection.

Objectives: To compare the documented history of
urosepsis, genital infections (GI) and urinary tract
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infections (UTI) among T2DM (pts) with matched
non-T2DM pts.

Methods: We identified T2DM pts from electronic
medical records (EMRs) of Kaiser Permanente North-
west during a 7-year window (2006-2012). The cohort
study included 39,301 people with T2DM and 39,301
non-T2DM pts matched on age, sex, index year, and
availability of a serum creatinine measurement in the
index year (to account for health and propensity to
use services). The T2DM group included pts with
prevalent T2DM and newly diagnosed (incident) pts.
Those with a diabetes recognition date prior to 2006
were assigned an index date of 1 January 2006. For
cases identified on or after that date, the actual diagno-
sis date was the index date. Non-T2DM pts were
assigned the same index date as their matched T2DM
pts. History of urosepsis, UTI, and GI were identified
from all available EMR data (look-back 1 January
2000 through the index date). We compared the out-
comes of interest in total and separately for prevalent
and incident T2DM.

Results: Incident T2DM pts (41% of total, n=16,234)
had a mean age of 58.3; 48% women. Mean age of
prevalent T2DM pts (59%, n=23,067) was 61.6;
48% women; mean diabetes duration at index date
was 5.8years. Overall, T2DM pts were more likely
to have a history of urosepsis (29% vs. 26%,
p<.001), UTI (31% vs. 28%%, p<.001) or GI (41%
vs. 37%%, p<.001). T2DM incident pts compared
with non-T2DM pts were more likely to have a history
of urosepsis (28% vs. 26%, p<.001), UTI (30% vs.
28%, p<.001) and GI (40% vs. 39%, p= .039). How-
ever, these differences were substantially larger when
comparing prevalent T2DM with non-T2DM pts
(urosepsis, 30% vs. 25%; UTI, 32% vs. 27%; GI,
42% vs. 36%; p<.001 for all).

Conclusions: Compared with nondiabetic patients,
history of urosepsis, UTI and GI was already more
common among T2DM pts at diabetes diagnosis.
The larger differences seen among prevalent T2DM
patients vs. non-T2DM suggest that diabetes increases
the risk of genitourinary infections.

113. Gastrointestinal Cancer Incidence in Type 2
Diabetes Mellitus; Results from a Large
Retrospective Population-Based Cohort Study in
the UK

Ronaldus G. P. J. de Jong1,2,3, Paul J. H. L. Peeters4,
Andrea M. Burden4,5, Marie L. de Bruin4, Harm R.

Haak6,7,8, Ad A. M. Masclee3,9, Frank de Vries4,5,8,10

and Maryska L. G. Janssen-Heijnen2,11

1Department of Internal Medicine, VieCuri Medical
Centre, Venlo, Netherlands; 2GROW School for On-
cology and Developmental Biology, Maastricht Uni-
versity Medical Centre+, Maastricht, Netherlands; 3

Department of Internal Medicine, Division of Gastro-
enterology and Hepatology, Maastricht University
Medical Centre+, Maastricht, Netherlands; 4Division
of Pharmacoepidemiology and Clinical Pharmacol-
ogy, Utrecht Institute for Pharmaceutical Sciences,
Utrecht University, Utrecht, Netherlands; 5Depart-
ment of Clinical Pharmacy and Toxicology, Maas-
tricht University Medical Centre+, Maastricht,
Netherlands; 6Department of Internal Medicine, Máx-
ima Medical Centre Eindhoven, Eindhoven, Nether-
lands; 7Department of Internal Medicine, Division of
General Internal Medicine, Maastricht University
Medical Centre+, Maastricht, Netherlands; 8Depart-
ment of Health Services Research, CAPHRI School
for Public Health and Primary Care, Maastricht Uni-
versity Medical Centre+, Maastricht, Netherlands; 9

NUTRIM, School of Nutrition and Translational Re-
search in Metabolism, Maastricht University Medical
Centre+, Maastricht, Netherlands; 10MRC Life-
course Epidemiology Unit, University of Southamp-
ton, Southampton, United Kingdom; 11Department of
Clinical Epidemiology, VieCuri Medical Centre,
Venlo, Netherlands

Background: Type 2 diabetes mellitus (T2DM) has
been suggested as a risk factor for liver, pancreatic,
and colorectal cancer. T2DM patients show higher in-
cidences of these cancers compared to the non-diabetic
(non-DM) population. Current evidence, however, is
inconsistent with respect to the incidences of other
gastrointestinal (GI) malignancies.

Objectives: To determine incidence rates (IRs) of all
GI cancers in patients with and without T2DM.

Methods: A retrospective cohort study was conducted
using the UK Clinical Practice Research Datalink
(CPRD) during 1988-2012. A T2DM cohort of antidi-
abetic drug users was matched to a non-DM reference
cohort, by age, sex, and practice. Crude incidence rates
(IRs) per 100,000 person-years (105 py) and 95% con-
fidence intervals (CI) were calculated, stratified by
age, sex, and calendar period. IRs were compared
using the normal theory test.
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Results: 333,438 T2DM subjects and 333,438 non-
DM subjects were analyzed, with a total duration of
follow-up of >3.6 million py and 10,977 observed
GI cancer cases. Overall, IRs of any GI cancer (IR
330 vs. 276 per 105 py), liver cancer (IR 26 vs. 8.9
per 105 py), pancreatic cancer (IR 65 vs. 31 per 105

py), and colon cancer (IR 119 vs. 109 per 105 py) were
significantly higher in the T2DM cohort compared to
the non-DM cohort, whereas the IR of esophageal can-
cer was significantly lower (IR 41 vs. 47 per 105 py,
p<0.05). After stratification by sex, the higher IR of
colon cancer only remained statistically significant in
men, and the lower IR of esophageal cancer only
remained statistically significant in women. No differ-
ences in IRs between the T2DM and non-DM cohort
were found for gastric, biliary, and rectal cancer.

Conclusions: Higher IRs for liver, pancreatic, and co-
lon cancer were found in T2DM patients versus non-
DM controls. Furthermore, we found no differences
in IRs for gastric, biliary, and rectal cancer. The results
of this study underline the importance of clinical
awareness for liver, pancreatic and colon cancer in
the T2DM population. In addition, the lower observed
IRs of esophageal cancer in T2DM patients warrants
further investigation.

114. Association Between Insulin Treatment and
Breast Cancer Characteristics

Jetty A. Overbeek1,2, Pauline A. J. Vissers3, Amber A.
W. A. van der Heijden1, Heleen K. Bronsveld4,5,
Myrthe P. P. van Herk-Sukel2, Ron M. C. Herings2,
Giel Nijpels1 and Marjanka K. Schmidt4

1Department of General Practice and Elderly Care
Medicine, VU University Medical Centre, Amsterdam,
Netherlands; 2PHARMO Institue for Drug Outcomes,
Utrecht, Netherlands; 3Department of Research, Neth-
erlands Comprehensive Cancer Organisation, Eind-
hoven, Netherlands; 4Division of Molecular
Pathology and Division of Psychosocial Research
and Epidemiology, The Netherlands Cancer Institute,
Amsterdam, Netherlands; 5Division of
Pharmacoepidemiology & Clinical Pharmacology,
Utrecht Institue for Pharmaceutical Sciences, Utrecht,
Netherlands

Background: It is hypothesized that there is a link be-
tween insulin (analogues) and (breast) cancer. How-
ever, epidemiological studies regarding breast cancer
(BC) among patients using insulin (analogues) are
inconsistent.

Objectives: To investigate whether treatment with in-
sulin (analogues) before BC diagnosis is associated
with the development of specific BC characteristics.

Methods: For this case-control study, females with in-
vasive BC (stage I-IV) diagnosed between 1998 and
2011 were selected from the Eindhoven area of the
linked Netherlands Cancer Registry-PHARMO Data-
base Network cohort. Females using insulin (ana-
logues) were compared twice: once to females using
oral antidiabetics (OAD) prior to their primary BC di-
agnosis (unmatched) and once to females with no anti-
diabetic (AD) treatment prior to diagnosis (matched
(1:4)). Patient and tumour characteristics (TNM stage,
morphology, grade, hormone receptor status and clin-
ical subtype) were determined at the date of the first
primary BC diagnosis. Multivariate (conditional) lo-
gistic regression analyses were used to investigate
the association between AD treatment and different
BC characteristics.

Results: A total of 149 females using insulin (ana-
logues) were compared to 289 females using OAD
and to 596 females with no AD treatment. Females
using insulin (analogues) were more likely to have
BC clinical subtype luminal B than BC clinical sub-
type luminal A compared to females using OAD (OR
(95%CI): 3.0 (1.3-7.3)). This association was also ob-
served compared to females with no AD treatment, but
was statistically not significant (OR (95% CI): 2.2
(0.5-9.1)). Females using insulin (analogues) were
more likely to have a poorly differentiated tumour
(grade 3) than a well differentiated tumour (grade 1)
compared to females using OAD (OR (95% CI): 2.2
(1.0-4.7)). This association was also observed when
comparing to females with no use of AD treatment
(OR (95%CI): 4.7 (1.5-15.2)). No statistical significant
association was found for the other BC characteristics.

Conclusions: The results of this study indicate that fe-
males using insulin (analogues) are at increased risk of
developing more aggressive breast tumours than fe-
males using oral or no AD treatment.

115. A Population Based Study of Metformin and
the Association with Survival in Pancreatic Cancer
Patients

Martine A. Frouws1, Babs G. Sibinga Mulder1, Esther
Bastiaannet1, Marjolein M. J. Zanders2, Myrthe P. P.
Van Herk-Sukel3, Eleonora M. De Leede1, Bert A.
Bonsing1, Sven J. S. D. Mieog1, Cornelis J. H. Van
de Velde1 and Gerrit-Jan Liefers1

abstract 71

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



1Surgical Oncology, Leiden University Medical Cen-
ter, Leiden, Netherlands; 2Comprehensive Cancer
Centre The Netherlands, Eindhoven, Netherlands; 3
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Background: Previous studies have suggested an as-
sociation between the use of metformin and an im-
proved overall survival in patients diagnosed with
pancreatic cancer. Both epidemiological and preclini-
cal data claim a beneficial effect of metformin on pan-
creatic cancer, however some of these studies have
been subject to several important methodological
limitations.

Objectives: The aim of this study was to assess the as-
sociation between overall survival and the use of met-
formin in patients with pancreatic cancer. The
difference in overall survival between metformin users
and nonusers was assessed, and additionally between
metformin users and sulfonylurea derivatives users.

Methods: A retrospective observational cohort study
was conducted using data of patients diagnosed with
pancreatic cancer from the Netherlands Comprehen-
sive Cancer Organization (1998-2011). Data were
linked to the PHARMO Database Network containing
drug-dispensing records from community pharmacies.
Patients were classified as metformin user or sulfonyl-
urea derivatives user from the moment of first dispens-
ing until the end of follow up. Univariable and
multivariable parametric survival models were used.
Metformin use and sulfonylurea derivatives use were
included as time varying covariates.

Results: In total 907 patients were analysed. Overall,
77 users of metformin, 43 users of sulfonylurea deriv-
atives, and 787 nonusers were identified. The adjusted
rate ratio for overall survival for metformin users vs
nonusers was 0.86 (95% CI 0.66-1.11; P=0.25). The
difference in overall survival between metformin users
and sulfonylurea derivatives users showed an adjusted
rate ratio of 0.90 (95%CI 0.59-1.40; P=0.67).

Conclusions: In this study there was no association
found between overall survival and pancreatic cancer
patients using metformin, despite several previous ep-
idemiological studies describing a survival benefit.
This was in concordance with two recently published
randomized controlled trials. Future research should
focus on the development or repurposing of other
drugs for pancreatic cancer and the use of adjuvant
metformin in other cancer types.

116. Prevalence of Type 1 and Type 2 Diabetes
Among U.S. Pediatric Population in the
MarketScan Multi-State Medicaid Database, 2002-
2013

Yong Chen, Tongtong Wang and Ravi Shankar

Pharmacoepidemiology, Merck, North Wales, PA,
United States

Background: The prevalence of type 1 (T1DM) and
type 2 diabetes (T2DM) among U.S general pediatric
population have been reported. However, there is lim-
ited information on the prevalence of diabetes among
children on social welfare and covered by Medicaid.

Objectives: To estimate the prevalence of T1DM and
T2DM among U.S. Medicaid pediatric population
aged <18years from 2002 to 2013 by age, sex and
ethnicity.

Methods: Patients aged <18years old from 2002 to
2013 were identified from the MarketScan Multi-State
Medicaid Database. Diabetes was defined as having 1)
one claim for an outpatient or inpatient diabetes diag-
nosis and two or more prescriptions for any anti-diabe-
tes medications or 2) records of two or more claims for
an outpatient or inpatient diabetes diagnosis that were
at least 30days apart. Patients with one or more claim
(s) for secondary diabetes, diabetes insipidus, or gesta-
tional diabetes mellitus before or on the earliest date of
the recorded claim for diabetes were excluded. Annual
prevalence of diabetes (overall, T1DM, and T2DM)
and 95% confidence intervals were calculated. Age-,
sex- and race- stratified prevalence were also assessed.

Results: A total of 49,647 patients aged <18years at
first claim of diabetes in the Medicaid between 2002
and 2013 were included in the analysis. Overall, the
annual prevalence of diabetes increased from 1.98/
1,000 in 2002 to 4.39/1,000 in 2013: 1.29 to 2.07/
1,000 for T1DM and 0.69 to 2.31/1,000 for T2DM.
Prevalence of both T1DM and T2DM increased with
age. While prevalence of T1DM was similar between
boys and girls and was most prevalent in non-Hispanic
White, prevalence of T2DM was higher in girls than
boys and was most prevalent in Blacks.

Conclusions: To our knowledge, this is the first study
that examined T1DM and T2DM prevalence stratified
by age, sex and ethnicity among pediatric population
covered by Medicaid. The annual prevalence of
T1DM and T2DM patients enrolled in the U.S.
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Medicaid pediatric population increased from 2002 to
2013, with age, sex and ethnic disparities seen in dia-
betes prevalence, overall and by diabetes type.

117. Renal Function Measurements in Diabetes
Patients; A Population Based Study in the
Netherlands

Elisabeth Smits1, Eline Houben1, Jetty A. Overbeek1,2,
Peter A. G. M. de Smet3,4, Myrthe P. P. van Herk-
Sukel1, Martina Teichert3,5 and Ron M. C. Herings1

1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Department of General Prac-
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erlands; 4Departments of Clinical Pharmacy and IQ
Healthcare, Radboud University Medical Centre,
Radboud Institute for Health Sciences, Nijmegen,
Netherlands; 5Department of IQ Healthcare, Radboud
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Background: Adverse drug effects due to medication
errors are a major source of potentially avoidable hos-
pitalizations. Since 2006 various guidelines advise to
yearly monitor renal function in patients with diabetes
mellitus (DM). Awareness of the renal function is piv-
otal to improve medication safety in patients with im-
paired renal function. Creatinine is used to monitor
renal function, where a low value indicates a better re-
nal function.

Objectives: To determine the availability of renal
function measurements for the overall population and
especially for DM patients over time in the
Netherlands.

Methods: A descriptive cross-sectional study was per-
formed using data from the PHARMO Database Net-
work, a population-based network in the Netherlands
combining data from different healthcare settings such
as out-patient pharmacies and clinical laboratories. Per
year, creatinine measurements were identified for pa-
tients in the overall population and for a sub cohort
of DM patients in the period 1999-2014.

Results: From 165,967 patients in 1999 to 858,147 in
2014 were included in the overall population (mean
age was 52years, 45% was male and the mean number
of creatinine tests per patient per year was around 0.8,
similar distribution over time). In 1999 35% of the

population did have a creatinine measurement, in
2006 29% and in 2014 32%. The mean (±SD) creati-
nine value decreased from 92.7 (±29.9) in 1999 to
81.6 (±28.0) in 2014. For DM, 3,842 patients were in-
cluded in 1999 and 28,900 in 2014 (mean age was
68years and 51% was male, similar distribution over
time). In 1999 70% of the DM patients did have a cre-
atinine measurement, in 2006 76% and in 2014 75%.
In 1999 the mean (±SD) number of creatinine tests
per patient per year was 1.9 (±5.4) and in 2014 this
was 2.4 (±6.3). The mean (±SD) creatinine value de-
creased from 94.6 (±30.2) in 1999 to 88.2 (±31.4) in
2014.

Conclusions: In the overall population, no change in
monitoring of renal function was observed. In DM pa-
tients, there was an increase in the number of creati-
nine measurements and the mean value of these
measurements decreased over time. Monitoring creati-
nine in DM patients is crucial to prevent
complications.

118. Prevalence of Combinations of Diabetes
Complications Across NHANES and NHWS

Carey Strader1, Amir Goren2 and Marco
DiBonaventura2

1Kantar Health, St. Louis, MO, United States; 2

Kantar Health, New York City, NY, United States

Background: Diabetes-related complications and co-
morbidities affect health outcomes to varying degrees.

Objectives: This study quantified prevalent complica-
tions and their combinations across two national pa-
tient surveys, to better understand the potential
impact of diabetes in the US.

Methods: Data were analyzed from the 2013 National
Health and Wellness Survey (NHWS), a cross-sec-
tional, self-reported online survey of 75,000 adults,
and from 2009-2014 National Health and Nutrition
Examination Survey (NHANES), a nationally repre-
sentative interview and clinical assessment of approx-
imately 5,000 persons each year. Measures included
demographics and patient-reported diagnosis with co-
morbidities, including the following diabetes-related
complications: retinopathy and cardiovascular (CVD)
conditions (hypertension, high cholesterol, atheroscle-
rosis, stroke, heart attack, and angina). Descriptive
analyses included means, standard deviations,
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percentages, and frequencies, weighted to the general
population based on US Census Bureau numbers.

Results: Among 8,361 diabetic adults (24.2M
weighted; 10.4%) in NHWS, and based on prevalence
and conceptual relevance, groups included: non-co-
morbid controls (18.4%); mild CVD only (65.1%);
CVD (inclusive of mild CVD; 10.8%); retinopathy
(inclusive of mild CVD; 4.4%); and CVD/retinopathy
combined (1.3%). Among 2,184 adults (20.6M
weighted; 8.9%) with diabetes in NHANES, corre-
sponding groups included: controls (10.5%); mild
CVD (56.6%); CVD (15.4%); retinopathy (12.6%);
and CVD/retinopathy (4.9%). In both surveys, 18-64
year-old patients had the fewest comorbidities, 65-74
year-old females had fewer combinations than same-
age males, and CVD increased with age.

Conclusions: Diabetes-related complications exhib-
ited similar prevalence patterns across NHANES and
NHWS, with more severe combinations among the el-
derly. Lower rates of CVD, retinopathy, and combina-
tions were seen in NHWS (16.6%) than NHANES
(32.9%). Differentiating the prevalence of complica-
tions can improve targeted, effective management of
multimorbidity, recognizing unmet needs among pa-
tients with more impactful conditions.

119. Estimating the Prevalence and Incidence of
Type 2 Diabetes Mellitus Using Population Level
Pharmacy Claims Data

Sarah-Jo Sinnott1,2, Sheena McHugh1, Helen
Whelton3, Richard Layte4, Steve Barron4 and Patricia
M. Kearney1

1Department of Epidemiology and Public Health,
University College Cork, Cork, Ireland; 2Department
of Non-Communicable Disease Epidemiology, London
School of Hygiene and Tropical Medicine, London,
United Kingdom; 3School of Dentistry, University of
Leeds, Leeds, United Kingdom; 4Health Section, Eco-
nomic and Social Research Institute, Dublin, Ireland

Background: Pharmacy claims data present an alter-
native measure of the burden of type 2 Diabetes
mellitus (T2DM) to complement existing estimates de-
rived from cohort and cross-sectional studies.

Objectives: To use a national pharmacy claims data-
base to estimate the prevalence and incidence of
T2DM.

Methods:We used data from the Health Service Exec-
utive-Primary Care Reimbursement Service database
in Ireland to conduct this cross sectional study. Preva-
lent cases of T2DM were individuals using an oral
hypoglycaemic agent, irrespective of insulin use, in
2012. Incident cases were individuals using an oral
hypoglycaemic agent in 2012 who had not used one
in the past. We used denominator data from the Cen-
tral Statistics Office. Estimates were calculated for
the entire population, and stratified by age and sex.

Results: In 2012, there were 114,957 prevalent cases
of T2DM giving a population prevalence of 2.51%
(95% CI 2.49 – 2.52). When restricted to the adult
population (≥15yrs) this was 3.16% (95% CI 3.15-
3.18). The highest prevalence was in those aged 55-
64 years (6.50%), 65-70 years (10.75%) and 70+ years
(12.1%). 21,574 people developed T2DM in 2012 giv-
ing an overall incidence of 0.48% (95% CI 0.48 –
0.49). In the adult population this was 0.60% (95%
CI 0.60-0.61). Incidence rose with age to a maximum
of 2.08% (95% CI 2.02-2.15) in people aged 65-69
years and fell to 1.86% (95% CI 1.81 – 1.90) in those
aged 70+ years. Men had both a higher prevalence and
incidence of T2DM than women.

Conclusions: Pharmacy claims data provide an oppor-
tunity to measure objectively defined T2DM at the
population level using up to date data. Comparisons
with existing cross-sectional and cohort study data
are required because undiagnosed and lifestyle treated
diabetes are unidentifiable in pharmacy data.

120. Incidence of Diabetes in Two National Surveys
– What’s Driving the Trend?

Carey Strader1, Nikoletta Sternbach2 and Kathy
Annunziata3

1Kantar Health, St. Louis; 2Kantar Health, New York;
3Kantar Health, Princeton

Background: Over the past two decades the preva-
lence of diabetes reached epidemic level in the United
States, but recently prevalence stabilized at approxi-
mately 22 million adults. It is one of the most costly
chronic conditions to treat considering both direct
medical care costs along with indirect costs from dis-
ability, productivity loss and premature death.

Objectives: To determine the trend in incidence from
2005 through 2014 among adult diabetics and whether
variations exist by age, gender, or race.
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Methods: This analysis was based on the National
Health Interview Survey (NHIS) and the National
Health and Wellness Survey (NHWS). Both surveys
are cross-sectional, self-reported surveys of similar
sample size (75,000 – 100,000 with year over year var-
iations), but NHIS is a household survey while NHWS
is on-line. The diabetic population was based on self-
reported doctor diagnosis and incidence was calcu-
lated by subtracting the diabetic patients age at diagno-
sis from their current age. Diabetic patients with
<1year since diagnosis along with a proportion of
the diabetic patients 1year since diagnosis constituted
the incident diabetic population. A regression analysis
was used to determine trends over time.

Results: Both the NHIS and NHWS exhibited similar
incidence patterns over time and within subgroups.
Age-adjusted incidence in males declined in both sur-
veys (0.8%-0.7% NHIS, 1.3%-0.6% NHWS) while the
trend in females wasn’t as consistent. Differences in
incidence were also noted across age cohorts. In NHIS
incidence declined in the 18-64 year olds from a high
in 2009 of 0.9% to 0.6% in 2014, while in NHWS a
steady decline occurred in 2005 to 2014 of 1.1%-
0.6%. Age-adjusted incidence in whites declined from
a high of 0.8% in 2008 to 0.6% by 2014 while in
NHWS incidence was 1.2% in 2005 and declined to
0.6% by 2013.

Conclusions: After many years of an increasing trend
in diabetes recent data illustrate a reversal of this trend.
This change in incidence is driven by younger age co-
horts, males, and whites. The impact of a reversing
trend in diabetes should result in a reduction in
healthcare costs along with improving patient lives.

121. An Algorithm To Identify And Classify
Individuals With Type 1 And Type 2 Diabetes
Mellitus In A Primary Care Database

Sonia J. Coton1,2, Irene Petersen1,2, Irwin Nazareth1,2

and Manuj Sharma1,2

1Primary Care & Population Health, University Col-
lege London, London, United Kingdom; 2Clinical Ep-
idemiology, Aarhus University, Aarhus, Denmark

Background: Epidemiological research into diabetes
mellitus (DM) often requires a reproducible method
for identifying and distinguishing individuals with
type 1 and type 2 DM.

Objectives: To develop an algorithm to identify indi-
viduals with type 1 and type 2 DM using The Health
Improvement Network (THIN) primary care database.

Methods:We developed an algorithm to identify indi-
viduals with DM based on diagnostic records, treat-
ment and additional health data such as HbA1c test
results. To identify an individual with DM, we re-
quired that individuals had at least two separate re-
cords indicative of DM; one of which was required
to be a diagnostic record. We then developed an addi-
tional algorithm to distinguish these individuals as
type 1 and type 2 DM, while excluding those who
had diagnostic records of gestational diabetes or other
rarer DM subtypes. A combination of DM diagnostic
code type, DM medication type prescribed, age of
DM diagnosis and timing of diagnosis relative to prac-
tice registration were used in this classification pro-
cess. Following classification, we internally validated
the classification algorithm by examining a random
sample of 500 full electronic healthcare records in
THIN manually for individuals with DM.

Results: Out of 8,838,031 individuals aged 0-99 years
between 2000-2013, we identified 36,134 individuals
with Type 1 DM and 406,344 with type 2 DM.
35,369 (97.9%) individuals with type 1 DM and
404,488 (99.5%) individuals with type 2 DM were
classified with major certainty. 765 (2.1%) of all indi-
viduals with type 1 DM and 1,856 (0.5%) of all indi-
viduals with type 2 DM had an ambiguous record of
diabetes type and hence were difficult to classify. In
our internal validation, manual assignment of DM type
based on clinical assessment of the entire record and
algorithmic assignment led to equivalent classification
in all instances.

Conclusions: The vast majority of individuals with
type 1 and type 2 DM can be readily identified from
UK primary care electronic health records. This ap-
proach to identify and classify patients with DM can
also be adapted to other health care settings.

122. Trends in Incidence and Prevalence of Type 2
Diabetes in the United Kingdom (2004 - 2014)
Using the Clinical Practice Research Datalink
(CPRD)

Salwa S. Zghebi1,2, Douglas T. Steinke1, Matthew J.
Carr3 and Darren M. Ashcroft1

1Centre for Pharmacoepidemiology and Drug Safety,
Manchester Pharmacy School, University of
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Manchester, Manchester, United Kingdom; 2Depart-
ment of Pharmaceutics, Faculty of Pharmacy, Univer-
sity of Tripoli, Tripoli, Libyan Arab Jamahiriya; 3

Institute of Brain, Behaviour and Mental Health, Uni-
versity of Manchester, Manchester, United Kingdom

Background: Type 2 diabetes mellitus (T2DM) ac-
counts for 90% of all cases of diabetes and is associ-
ated with increased morbidity and premature
mortality. In the UK, there are currently 4 million pa-
tients diagnosed with diabetes, but limited data are
available on the epidemiological changes associated
with incidence and prevalence trends in the past de-
cade. The Quality and Outcomes Framework (QOF)
voluntary incentive scheme was introduced in 2004
to reward UK general practices providing high-quality
care based on defined indicators.

Objectives: To describe the annual incidence and
prevalence rates of T2DM in the UK between 2004
(QOF launch) and 2014 and to examine the effects of
age, gender, socio-economic status and geographic re-
gion on the observed trends.

Methods: Using the primary care database (CPRD),
overall annual incidence and prevalence rates of
T2DM were calculated per 10,000 person-years
(PYR) at risk. Variation in rates by 10-years age
bands, gender, UK country and neighbourhood
socio-economic quintiles were also examined.

Results: Over the study period, 170,405 new cases
and a total of 344,331 T2DM patients were identified.
Overall, mean incidence of T2DM per 10.000 PYR
[95% confidence intervals] was 50.8 [47.26; 54.28]
in men, and 36.1 [33.44; 38.77] in women; and mean
prevalence per 10.000 PYR was 535.7 [478.94;
592.37] in men and 377.1 [338.69; 415.60] in women.
In 2004, incidence of T2DM was 44.8 per 10.000 PYR
and remained steady afterwards before decreasing to
36.9 per 10.000 PYR in 2014. Annual prevalence rates
nearly doubled from 320.6 to 526.4 per 10.000 PYR
between 2004 and 2014 (from 3.2% to 5.3%, respec-
tively). Higher incidence and prevalence rates were re-
corded in individuals who were aged ≥65years, male,
and resident in the most deprived locations.

Conclusions: Our findings show the rapid increase in
T2DM prevalence over the last decade. Age, gender,
geographic region and level of deprivation affect the
epidemiology of T2DM in the UK. The fairly stable
incidence rates but growing prevalence rates suggest

that patients may now be living longer with T2DM;
an important area to investigate in future research.

123. Population Trends in the Ten-Year Incidence
and Prevalence of Diabetic Retinopathy in the UK:
A Cohort Study in the Clinical Practice Research
Datalink 2004-2014

Rohini Mathur1, Krishnan Bhaskaran1, Emma
Edwards2, Helen Lee2, Liam Smeeth1 and Ian
Douglas1

1Department of Non-Communicable Disease Epidemi-
ology, London School of Hygiene and Tropical Medi-
cine, London, United Kingdom; 2Royal National
Institute of Blind People, Birmingham, United
Kingdom

Background: Diabetic retinopathy (DR) is the most
common form of eye disease amongst individuals with
diabetes. Though DR is one of the leading causes of
blindness in the UK, population-wide measures of in-
cidence and prevalence remain unknown.

Objectives: to examine trends in the incidence and
prevalence of diabetic retinopathy according to age,
sex, ethnicity, deprivation, time, and region.

Methods: A prospective cohort study utilizing 7.7
million patients, including 338,390 patients with type
2 diabetes and 30,657 patients with type 1 diabetes,
from the Clinical Practice Research Datalink during
the period 2004-2014 was conducted. Main outcome
measures included the age standardised prevalence
and incidence of DR. Cox proportional hazards regres-
sion was used to estimate relative risk of DR between
population subgroups.

Results: The prevalence of DR was 48.4% in the pop-
ulation with T1DM and 28.3% in the population with
T2DM. Amongst patients with T2DM, age-
standardised prevalence of DR decreased over time,
while incidence increased over time. Age-adjusted risk
of incident DR was lower for females compared to
males (HR 0.92, CI95 0.91-0.93, p<0.001), higher
for South Asian (HR 1.07, CI95 1.03-1.11, p=0.001)
and Mixed ethnic groups (HR 1.15 CI95 1.00-1.33,
p=0.047) relative to White, and raised in the least af-
fluent group compared to the most affluent (HR 1.08,
CI9 1.06-1.11, p<0.001). Amongst patients with
T1DM, age-standardised prevalence of DR remained
stable over time, with incidence increasing over time,.
Age-adjusted risk of incident DR was raised for
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females compared to males (HR 1.05, CI95 1.01-1.11,
p=0.03). Amongst Black patients with T2DM, the risk
of DR was increased by 40% for those in the most de-
prived group relative to the least deprived group (HR
1.39, CI95% 1.00-1.92, p=0.047).

Conclusions: This is the largest study to date of the
burden of diabetic retinopathy in the UK. Increasing
incidence of DR over time, likely reflects improved as-
certainment. Evidence that deprivation and ethnicity
are both associated with a higher risk of DR, high-
lights a significant health inequality to be addressed.

124. Intensification of Basal Insulin Treatment
Among Patients with Type 2 Diabetes Mellitus in
the Netherlands

Jetty A. Overbeek1, Eline Houben1, Sofia I. Kring2,
Jonathan Briers3, Fernie J. A. Penning- van Beest1,
Amber A. W. A. van der Heijden4, Giel Nijpels4 and
Ron M. C. Herings1

1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Novo Nordisk Scandinavia
AB, Copenhagen, Denmark; 3Novo Nordisk B.V.,
Alphen a/d Rijn, Netherlands; 4EMGO Institute, Am-
sterdam, Netherlands

Background: In keeping with local guidelines, pa-
tients with type 2 diabetes mellitus (T2DM) who do
not achieve glycaemic control initiate basal insulin
treatment. This treatment is intensified should goals
still not be achieved. To date there is limited informa-
tion regarding the state of insulin treatment of T2DM
in a real world population.

Objectives: To characterise T2DM patients in the
Netherlands initiating basal insulin and those intensi-
fying treatment.

Methods: Antidiabetic dispensing records were ob-
tained from the PHARMO Database Network. New
users, i.e. first-time dispensing, of basal insulin only
were selected during 2007-2012. Treatment intensifi-
cation was defined as either an add-on of GLP-1, bolus
insulin or DPP-4i or a switch to premixed insulin. De-
mographics and HbA1c before basal insulin start (pre-
insulin), at intensification and after intensification
were assessed as well as time to intensification.

Results: A total of 15,986 T2DM patients initiated
basal insulin only (median age at start basal insulin:
65years, 52% male, 87%, 75% and 51% had a pre-

insulin HbA1c >53, >58 and >64mmol/mol, respec-
tively). Overall, 4,945 patients (31%) intensified treat-
ment during a median follow-up of 14months (median
age at start basal insulin: 63years, 50% male, 88%,
78% and 54% had an HbA1c at intensification >53,
>58 and >64mmol/mol, respectively). Intensification
mostly was an add-on of bolus insulin (58%) or a
switch to premixed insulin (39%). Median (IQR) time
to intensification was 8 (2-15) months. Among pa-
tients with an HbA1c >53, >58 and >64mmol/mol
at intensification, median time to intensification was
12months. After intensification, 32%, 52% and 73%
of the patients attained an HbA1c of ≤53, ≤58 and
≤64mmol/mol, respectively, with median reduction
of 6mmol/mol HbA1c.

Conclusions: About one third of T2DM patients initi-
ating basal insulin intensified treatment later on, lead-
ing to an HbA1c ≤53, ≤58 and ≤64mmol/mol in
32%, 52% and 73%, respectively. Further research
might provide more information on the underlying rea-
sons for intensifying versus not intensifying, such as
patient characteristics, co-medication and occurrence
of hypoglycaemic events.

125. Validation and Incidence of Pneumonia in
Patients with Diabetes in BIFAP Database

Javier Gorricho Mendívil2, Luis Carlos Saiz
Fernandez3, Javier Garjón Parra4, Juan Erviti López3,
Miguel Gil García1 and Elisa Martín Merino1

1BIFAP Research Unit. Division of
Pharmacoepidemiology and Pharmacovigilance,
Medicines for Human Use Department, Spanish
Agency for Medicines and Medical Devices (AEMPS),
Madrid, Spain; 2Servicio de Investigación, Innovación
y Formación Sanitaria de la Dirección General de
Salud, Gobierno de Navarra, Pamplona, Spain; 3

Sección de Información y Asesoría del Medicamento.
Servicio de Gestión de la Prestación Farmacéutica,
Servicio Navarro de Salud-Osasunbidea, Pamplona,
Spain; 4Servicio de Gestión de la Prestación
Farmacéutica. Subdirección de Farmacia, Servicio
Navarro de Salud-Osasunbidea, Pamplona, Spain

Background: Validity and completeness of the re-
corded diagnosis is key for data source selection in
pharmacoepidemiology.

Objectives: To identify Community-Acquired Pneu-
monia (CAP) through validation of pneumonia records
in the Spanish primary care database BIFAP, allowing
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for an accurate automatic strategy proposal for CAP
detection. Incidence is also presented.

Methods: From a cohort of 76009 patients aged ≥18
with treated type 2 diabetes (T2DM) during 2002-
2013 selected from BIFAP population, 2966 patients
with a recorded pneumonia were identified automati-
cally (2040 diagnosis and 926 pneumonia comments)
after 1st antidiabetic drug.
Validation included a manual review of clinical pro-

file of 2966 pneumonia+ -3months of the record. Pa-
tients were classified as probable CAP when
confirmed in recorded test result (X-ray or lab), refer-
ral/discharge letters, or by CAP localization; as non-
cases when referring to other illness/etiology, past
CAP or exclusion criteria; and possible CAP when
key information lacked to confirm/deny CAP, or
doubtful diagnosis/date.
Confirmation rate and incidence rate (IR)/100,000

person-years were estimated.

Results: We classified 1803 (60.9%) patients as prob-
able CAP (83.8% diagnosis and 16.1% comments),
574 (19.4%) possible CAP (441 without extra infor-
mation, 133 with doubtful diagnosis/date) and 589
(19.8%) non-cases (393 other illness, 93 other etiol-
ogy, 78 past CAP, 25 exclusion).
Confirmation as probable CAP was 74.2% for diag-

nosis and 31.4% for comments, and 90.5% and 42.9%
when including also possible CAP without key
information.
The IR of CAP in T2DM was 604 probable CAP per

100,000py, and 752 when including probable and pos-
sible cases without key information to confirm/deny
CAP.

Conclusions: When interested in high confirmation,
computer strategy to detect CAP in BIFAP should re-
trieve only pneumonia recorded in diagnosis: most of
them confirm CAP in recorded test result, referral let-
ters, or CAP localization. Pneumonia comments has
low confirmation rate, however, they detected 16%
of CAP cases, which is relevant when interested in
sensitivity. Incidence of CAP in T2DM is higher than
the published for general population.

126. AValidation Study of Algorithms to Identify
Clostridium difficile Infection Using a Japanese
Hospital-Based Administrative Database

Tomomi Kimura

Medical Affairs, Astellas Pharma Inc., Tokyo, Japan

Background: Clostridium difficile infection (CDI) is a
leading cause of antibiotic-associated diarrhea and
treated with oral/injectable metronidazole (MNZ) and
oral vancomycin (VMC) in Japan. Prior to conduct
an epidemiology study for CDI using a hospital-based
administrative database, we investigated extent of va-
lidity of diagnosis algorithms.

Objectives: To identify algorithm(s) providing well-
balanced Positive Predictive Value (PPV), Negative
Predictive Value (NPV), sensitivity and specificity
using results from Clostridium difficile toxin detection
tests (rapid test) as gold standard.

Methods: This was a retrospective database study of
all patients identified in seven acute care hospitals with
either positive or negative rapid tests between April
2008 and June 2015. Three algorithms were defined
based on patient records for the same month as the
rapid test: 1) having International Classification of
Diseases 10th revision (ICD-10) for “Enterocolitis
due to Clostridium difficile” (A04.7), which is the only
specific diagnosis code for CDI, 2) having prescription
record for MNZ or VMC, 3) both 1 and 2.

Results: 185 test-positive and 1,096 test-negative pa-
tients were identified. 85% of test positive patients
were ≥ 65years old. Algorithm 1 provided PPV of
71% (95% CIs: 62-80) but sensitivity was only 44%
(37-52). Algorithm 2 provided sensitivity of 77%
(70-82) but PPV was limited to 61% (55-68). Algo-
rithms 3 raised sensitivity to 82% (75-90) but de-
creased PPV to 60% (54-66). NPV and specificity
were consistently above 90%.

Conclusions: In this study setting, less than half of
test-positive patients had a specific diagnosis code
for CDI (A04.7). MNZ and VMC were also prescribed
to test-negative patients. As a limitation, anaerobic
culture results were not available and rapid test nega-
tive patients might have been culture positive. Conse-
quently, these algorithms showed limited validity in
defining CDI and are not suitable to quantify incidence
or prevalence reliably in database studies.

127. Disease and Treatment Epidemiology of Initial
Clostridium Difficile Infection (CDI) in a National
Cohort

Tristan Timbrook1,2, Aisling Caffrey1,2,3, Yan Wang1,
Kerry LaPlante1,2,3 and Haley Morrill1,2,3
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College of Pharmacy, University of Rhode Island,
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Background: CDI is a major public health threat with
high mortality and recurrence. However, the epidemi-
ology of initial CDI (iCDI) is not well described in
Veterans.

Objectives: To describe clinical characteristics, treat-
ment patterns, and outcomes among Veterans with
iCDI between 2010 and 2014.

Methods: This national, retrospective cohort study in-
cluded patients with a positive stool sample for C. diff
toxin(s) or an ICD9 code for CDI (008.45) and at least
2days of CDI therapy (PO or IV metronidazole
[MTZ], PO or PR vancomycin [VAN|, or fidaxomicin
[FID]), with no CDI in the last year. Descriptive statis-
tics were used to summarize the data.

Results: iCDI was identified in 54,354 patients
(32,804 [60.4%] identified by a positive laboratory
test, 6,345 [11.7%] identified by ICD9 code, and
15,205 [28.0%] with both). The percent of enrollees
with iCDI increased by 37% from 2011 to 2014. The
mean age of patients was 66.6±14.1years, 93.7%
(N=50,913) were male, and 74.2% (N=40,330) were
white. Commonly observed comorbid conditions that
are considered risk factors for recurrent CDI included
COPD (8.1%, N=4,378), CKD (9.0%, N=4,892), di-
abetes (9.6%, N=5,207), and malignancies (9.0%,
N=4,911). Most iCDI was diagnosed in the outpatient
setting (65.9%, N=35,820). Utilization of MTZ
monotherapy was high (81.1%, N=44,099), as com-
pared with combination therapy of MTZ+VAN
(10.6%, N=5,778) or VAN monotherapy (8.1%,
N=4,383). FID was used in <1% of iCDI. The 30-
day all-cause mortality was 10% (N=5,432).

Conclusions: CDI continues to be a concern among
Veterans with iCDI. Most Veterans were treated out-
patient with MTZ. We found that 30-day mortality
was relatively common.

128. Impact of Macrolides Use on Hepatotoxicity in
4 European Countries

Pili Ferrer1, Elena Ballarín1,2,3, Mònica Sabaté1,2,3,
Xavier Vidal1,2,3, Marietta Rottenkolber4, Sven
Schmiedl5,6 and Luisa Ibáñez1,2,3

1Fundació Institut Català de Farmacologia, Barce-
lona; 2Clinical Pharmacology, University Hospital
Vall d’Hebron, Barcelona, Spain; 3Pharmacology,
Toxicology and Therapeutics, Universitat Autònoma
de Barcelona, Barcelona, Spain; 4Diabetes Research
Group, Medizinische Klinik und Poliklinik IV,
Klinikum der Universität München, Munich; 5Philipp
Klee Institute for Clinical Pharmacology, HELIOS
Klinikum-Wuppertal, Wuppertal; 6Clinical Pharma-
cology, School of Medicine, Faculty of Health, Wit-
ten-Herdecke University, Witten

Background: Idiosyncratic drug-induced liver injury
(DILI) is a relevant cause of acute liver injury account-
ing for 13% of all acute liver failure cases in the USA
and for 10-20% of fulminant and subfulminant cases
of hepatitis in Europe.

Objectives: To estimate the public health impact of
macrolides on hepatotoxicity.

Methods: Meta-analysis: a systematic review (SR)
and several observational studies were conducted ex-
amining the association of macrolides and hepatotox-
icity. We included 10 publications from the SR (2
randomized clinical trials and 8 non-randomized stud-
ies) and 9 PROTECT observational studies. A ran-
dom-effects generic inverse variance model was used
to obtain a summary risk estimate for macrolides: Rel-
ative risk (RR)=3.91 (95% Confidence Interval [CI]
2.66-5.74), I2=72%, p<0.0001). Prevalence of expo-
sure: One-year period prevalence rates (PPRs) for
macrolides were obtained from electronic medical re-
cords databases in Germany, Netherlands, Spain and
United Kingdom. PPRs were expressed as number of
users with at least one prescription dispensed/1,000
people registered in the databases at mid-2008. PAF
calculation: We used the Greenland’s approach.
PAF=Exposure prevalence odds (Oo)*(Adjusted rela-
tive risk (RRa)-1)/ [(RRa-1)+1/Oo], (STATA v13.1).

Results: The macrolides effect measure was
RR=3.91, 95% CI 2.66-5.74, I2=72%, p<0.0001.
The PPRs and PAF depicted by database were the fol-
lowing: United Kingdom (CPRD), PPR=48.2,
PAF=and 95%CI 12.3% (95% CI:6.6-17.6%); United
Kingdom (THIN), PPR=56.3, PAF=14.0% (95%
CI:7.6-20.1%); Spain (BIFAP) PPR=62.1,
PAF=15.3% (95% CI: 8.4-21.7%); Netherlands
(Mondriaan NPCRD), PPR=21.7, PAF=5.9% (95%
CI: 3.0-8.8%); Netherlands (Mondriaan AHC),
PPR=116.2, PAF=25.3% (95% CI: 14.9-34.4%);
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Germany (Bavarian Statutory Health Insurance data-
base) PPR=62.6, PAF=15.4% (95% CI: 8.4-21.9%).

Conclusions: The impact of macrolides use on liver
injury ranged between 6 and 25%. Discrepant PAF re-
sults might be primarily related to differences in PPRs.
This is the first study to calculate the attributable frac-
tion of macrolides use on DILI. The standardization of
the calculation of the prevalence of exposure to
macrolides has enhanced the cross-country compari-
son of PAF.

129. Prevalence of Risk Factors for Vancomycin-
Associated Nephrotoxicity in a National Cohort

Megan K. Luther1,2,3, Kerry L. LaPlante1,2,3,4, Aisling
R. Caffrey1,2, David Dosa3,4, Thomas P. Lodise5 and
Haley J. Morrill1,2

1Rhode Island Infectious Diseases Research Program,
Veterans Affairs Medical Center, Providence, RI,
United States; 2College of Pharmacy, University of
Rhode Island, Kingston, RI, United States; 3Center
of Innovation for Long-Term Services and Supports
(COIN-LTSS), Veterans Affairs Medical Center, Provi-
dence, RI, United States; 4Brown University, Provi-
dence, RI, United States; 5Albany College of
Pharmacy, Albany, NY, United States

Background: Vancomycin (VAN) is one of the most
widely used antibiotics. Several patient-related risk
factors for VAN-associated nephrotoxicity have been
identified, including advanced age, renal function,
and obesity. Despite the increased risk of nephrotoxi-
city among VAN-treated patients with these risk fac-
tors, VAN continues to be used in these patients.

Objectives: To describe the prevalence of risk factors
for VAN-associated nephrotoxicity in a national co-
hort of VAN-treated patients.

Methods: We conducted a retrospective cohort study
of Veterans (2010-2014) treated with >2days of intra-
venous VAN in the hospital setting. We assessed the
prevalence of previously established risk factors for
VAN-associated nephrotoxicity, including age (≥65),
baseline serum creatinine (SCr), chronic kidney dis-
ease (CKD), obesity, intensive care unit (ICU) stay, di-
abetes (DM), hypertension (HTN), congestive heart
failure (CHF), cancer, and concomitant aminoglyco-
side (AMG) or piperacillin-tazobactam (P/T) use dur-
ing the VAN-related admission. Obesity was defined
as a BMI >30kg/m2. Current comorbid conditions

and concomitant antibiotic exposures were determined
using ICD-9 codes and pharmacy barcode medication
administration data, respectively. We used descriptive
statistics to summarize the data.

Results: In our 4year study period, we identified
40,781 admissions where patients were treated with
VAN for >2days. Patients were mostly white (74%,
n=29,998) and male (97%, n=39,422). Mean age
was 67+/-12years; 55% (n=22,593) were ≥65. Base-
line SCr was high >1.3) in 37% (n=15,265) of pa-
tients. There were 7,422 (18%) patients treated in the
ICU. The overall prevalence of CKD was 20%
(n=8,214), obesity was 38% (n=15,073), DM was
40% (n=16,240), HTN was 58% (n=23,468), CHF
was 20% (n=8,295), and cancer was 19%
(n=7,578). The prevalence of concomitant P/T use
was 61% (n=24,933) and AMG use was 3%
(n=1,115) during the admission.

Conclusions: This study demonstrates a high preva-
lence of several risk factors for nephrotoxicity in a na-
tional cohort of Veterans treated with VAN. Future
studies should identify which risk factors have the
greatest impact on VAN-associated nephrotoxicity
among Veterans.

130. Predictors of Mortality among Unvaccinated
Veterans with Serious Streptococcus Pneumoniae
Infections

Jacob B. Morton1,2, Haley J. Morrill1,2, Kerry L.
LaPlante1,2,3 and Aisling R. Caffrey1,2

1Infectious Diseases Research Program, Providence
Veterans Affairs Medical Center, Providence, RI,
United States; 2Department of Pharmacy Practice,
University of Rhode Island College of Pharmacy,
Kingston, RI, United States; 3Division of Infectious
Diseases, Warren Alpert Medical School of Brown
University, Providence, RI, United States

Background: Serious S. pneumoniae infections are a
major cause of mortality worldwide. However, factors
influencing mortality have not been fully elucidated.

Objectives: The purpose of this study was to identify
predictors of mortality among unvaccinated Veterans
with pneumococcal disease.

Methods: This was a case-control study of older Vet-
erans (≥50years) with positive S. pneumoniae cultures
(blood, cerebrospinal fluid, respiratory) during
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admissions to Veterans Affairs medical centers be-
tween 2002 and 2011. Patients with a pneumococcal
vaccine within 5years of culture were excluded. Using
multivariable logistic regression, we identified inde-
pendent predictors of all-cause 30-day mortality (sig-
nificant at p<0.05). Potential predictors included
patient demographics, as well as comorbidities during
admission and medical history within the year prior to
culture, identified by diagnosis codes.

Results: Among 9,730 serious pneumococcal infec-
tions, 18% died within 30days of culture (1,764 cases,
7,966 controls). Cases were significantly older (71 vs
67years), and more likely to have a history of pneu-
mococcal infections (39% vs 28%) and comorbidities.
Pneumonia (62%), bacteremia (26%), and bacteremic
pneumonia (11%) were the most common infections.
Predictors of mortality present during the pneumococ-
cal admission included invasive pneumococcal disease
(odds ratio [OR] 2.10, confidence interval [CI] 1.85-
2.39), intensive care (OR 2.26, CI 1.99-2.57), dialysis
(OR 3.35, CI 2.37-4.72), endocarditis (OR 2.74, CI
1.28-5.90), neutropenia (OR 2.67, CI 1.32-5.42),
non-metastatic (OR 2.34, CI 1.91-2.87) or metastatic
malignancy (OR 2.54, CI 1.89-3.41), and moderate
or severe liver disease (OR 2.47, CI 1.53-3.99). His-
tory of MRSA infections (OR 1.59, CI 1.12-2.25)
and metastatic malignancy (OR 1.53, CI 1.19-1.97)
in the year prior to admission, and corticosteroid use
within 30days of admission (OR 1.30, CI 1.13-1.50)
were also predictors.

Conclusions: Organ or immune system dysfunction-
related conditions were the most common predictors
of 30-day mortality among unvaccinated Veterans. In-
creased vaccination efforts among patients with these
conditions may improve survival.

131. Partner Bereavement and Risk of Herpes
Zoster: Results from Two Population-Based Case-
Control Studies in Denmark and United Kingdom

Sigrun A. J. Schmidt1,2, Mogens Vestergaard3, Henrik
S. Pedersen3, Henrik C. Schønheyder4, Sara L.
Thomas2, Liam Smeeth2, Kathryn Mansfield2, Henrik
T. Sørensen1, Harriet J. Forbes2 and Sinéad M.
Langan2

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Faculty of Epide-
miology and Population Health, London School of
Hygiene and Tropical Medicine, London, United
Kingdom; 3Research Unit and Section for General

Practice, Department of Public Health, Aarhus Uni-
versity, Aarhus, Denmark; 4Department of Clinical
Microbiology, Aalborg University Hospital, Aalborg,
Denmark

Background: Immune function is critical for
preventing herpes zoster (HZ). Although severe stress
has been linked to immune dysregulation, data on its
impact on risk of HZ are conflicting.

Objectives: To examine whether one of the most
stressful negative life events, partner bereavement, is
associated with an increased risk of HZ.

Methods: We used electronic health data to conduct
two parallel case-control studies in Denmark and the
UK. We identified all patients with a record of HZ in
general practice or hospital between 1997 and 2013
in Denmark (n=295,833) and between 2004 and
2013 in the UK (n=579,532). In Denmark, we used
prescriptions for systemic acyclovir, valacyclovir or
famciclovir as proxies for HZ treated in general prac-
tice, due to lack of data on diagnoses made in this set-
ting. Using risk-set sampling, we matched up to ten
controls to each case by age, sex, and in the UK, gen-
eral practice. The date of the first diagnosis/prescrip-
tion was considered the index date for cases and their
controls. We used conditional logistic regression to
compute odds ratios (ORs) with 95% confidence inter-
vals for bereavement among cases with HZ compared
with matched controls. We performed analyses for any
bereavement prior to index date and for bereavement
in periods defined by time intervals between date of
death and index date.

Results:We observed no association between any his-
tory of partner bereavement and HZ in either Denmark
(OR 1.00, 0.99–1.01) nor in the UK (OR 1.03, 1.00–
1.06). In the UK, ORs were 0.81 (0.48–1.37), 0.67
(0.35–1.27), 1.16 (0.86–1.60), 1.06 (0.89–1.25), 1.04
(0.96–1.13), 1.03 (0.98–1.09), and 1.03 (1.00–1.06)
within 0–7 days, 8–14 days, 15–30 days, 1–3 months,
3months–1year, 1–3 years, and 3years after partner
death, respectively. Corresponding estimates were
0.73 (0.54–0.99), 0.76 (0.55–1.05), 0.98 (0.81–1.18),
1.03 (0.94–1.14), 1.03 (0.94–1.14), 1.02 (0.99–1.05),
1.00 (0.98–1.01) in the Danish data.

Conclusions: We found no evidence of an increased
risk of HZ following partner bereavement. The poten-
tial decrease within 14days following partner death is
likely to be explained by delayed health contact.
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132. The Future of Herpes Zoster: Increasing
Incidence?

Kevin J. Friesen1, Jamie Falk1, Silvia Alessi-Severini1,
Dan Chateau2 and Shawn Bugden1

1College of Pharmacy, Faculty of Health Sciences,
University of Manitoba, Winnipeg, MB, Canada; 2De-
partment of Community Health Sciences, University of
Manitoba, Winnipeg, MB, Canada

Background: Herpes zoster (HZ) is an illness caused
by reactivation of latent varicella zoster (VZ) virus
typically occurring later in life causing rash with mod-
erate to severe pain. Lifetime prevalence is 20-30%. It
has been hypothesized that childhood varicella zoster
vaccination could lead to increasing rates of HZ due
to decreased adult exposure to wild-type varicella
virus.

Objectives: To examine trends in the incidence of HZ
before and after the introduction of the varicella zoster
vaccine.

Methods: A retrospective population-based study
using administrative data was conducted on persons
20years of age and older, in the province of Manitoba
(Canada) between April 1st 1997 and March 31st
2014. The databases contain virtually all contacts be-
tween residents and the universal health care system.
Diagnoses of HZ were determined using ICD-9 and -
10 codes in medical and hospital records. Age-ad-
justed incidence rates for HZ were calculated by fiscal
year. As a sharp increase in HZ rates was noted in
2009/10, a segmented regression was performed to de-
termine its significance.

Results: Two linear trends in age-adjusted incidence
of HZ with a significant breakpoint in 2009/10 (F
(3,13)=59.63 p<0.0001) were observed. Prior to
2009/10, incidence of HZ remained constant
(p=0.96 R2=0.0002) at 4.70 cases/1000 PY (95%
CI: 4.65, 4.75). In 2009/10, incidence began to in-
crease at a rate of 0.29 cases/1000 PY/year (95% CI:
0.20, 0.37)(p=0.0149 R2=0.99), and reached 5.70
cases/1000 PY in 2013/14 (21% increase from 1997).

Conclusions: A 21% increase in HZ incidence was
observed in Manitoba. Increase began in 2009/10,
5years after the introduction of VZ vaccine in the rec-
ommended childhood schedule. These results echo re-
sults in other jurisdictions where an increase in HZ
incidence followed the introduction of the varicella

vaccination and support the hypothesis that adult ex-
posure to wild VZ help maintain immune suppression
of latent varicella infection.
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133. Quantification Of Risk Factors For
Postherpetic Neuralgia In Herpes Zoster Patients:
A Cohort Study

Harriet Forbes, Krishnan Bhaskaran, Sara Thomas,
Liam Smeeth, Tim Clayton, Kathryn Mansfield,
Caroline Minassian and Sinead Langan

EPH, LSHTM, London

Background: Postherpetic neuralgia is a disabling
neuropathic pain that commonly follows herpes zoster.
A vaccine is now available which can prevent zoster.
Risk factors for postherpetic neuralgia are poorly
understood.

Objectives: We aimed to investigate risk factors for
postherpetic neuralgia.

Methods: Using primary care data from the Clinical
Practice Research Datalink, we fitted multivariable lo-
gistic regression models to investigate potential risk
factors for postherpetic neuralgia (defined as pain
≥90days after zoster, based on diagnostic and/or pre-
scription codes), including demographic characteris-
tics, co-morbidities, and characteristics of the acute
zoster episode. We also assessed whether their effects
were modified by antiviral use.

Results: Of 119,413 zoster patients, 6,956 (5.8%) de-
veloped postherpetic neuralgia. Postherpetic neuralgia
risk rose steeply with age, most sharply between 50-79
years (adjusted odds ratio for a 10-year increase, 1.70,
99% confidence interval 1.62-1.77). Postherpetic neu-
ralgia risk was higher in women (6.3% vs 5.1% in
men: OR=1.17, 1.08-1.26); and those with severely
immunosuppressive conditions, including leukaemia
(14.4%: 2.23, 1.16-4.30) and lymphoma (12.1%:
2.61, 1.63-4.19); autoimmune conditions, including
rheumatoid arthritis (9.1%: 1.17, 0.96-1.43); and other
comorbidities including asthma and diabetes. Current
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and ex-smokers, as well as underweight and obese in-
dividuals were at increased risk of postherpetic neural-
gia. Antiviral use was not associated with postherpetic
neuralgia (OR=1.04, 0.97-1.12). However the in-
creased risk associated with severe immunosuppres-
sion appeared less pronounced in patients given
antivirals.

Conclusions: Postherpetic neuralgia risk was in-
creased for a number of patient characteristics and co-
morbidities, notably with age and among those with
severe immunosuppression. As zoster vaccination is
contraindicated for patients with severe immunosup-
pression, strategies to prevent zoster in these patients,
which could include the new sub-unit zoster vaccine,
are an increasing priority.

134. Exploring The Treatment Pathways Of Breast
Cancer Survivors In Primary Care In England

Lydia Tutt1, Li-Chia Chen1, Claire Anderson1 and
Tracey Thornley1,2

1Division for Social Research in Medicines and
Health, School of Pharmacy, University of Notting-
ham, Nottingham, United Kingdom; 2Boots UK, Not-
tingham, United Kingdom

Background: Early diagnosis and advances in treat-
ment have improved the survival of breast cancer
women and increased demand for primary care ser-
vices. To facilitate the development of such services,
research into breast cancer treatment pathways and
the pharmaceutical care needs of survivors is required.

Objectives: To explore the characteristics of breast
cancer survivors and the utilisation of endocrine ther-
apy in primary care in England.

Methods: This retrospective cohort study uses data
from the Clinical Practice Research Database linked
to the Hospital Episode Statistics database from No-
vember 2005 to 2015. Newly diagnosed female breast
cancer survivors with a follow-up period of 2-10 years
were included and followed up from the date of dis-
charge following initial breast cancer treatment until
either leaving the GP surgery; death; or the end of
the study. Endocrine therapy received, duration of en-
docrine treatment and common comorbidities were
measured. Descriptive statistics were used to summa-
rise the patients’ characteristics and utilisation of en-
docrine therapy.

Results: Of the 15,039 included breast cancer survi-
vors, 86% were of white ethnicity. The mean age at
discharge was 62±13.3 (range 18 to 108) years, and
the mean follow up duration was 5.5±2.3years. Most
patients (52%) have over 5years follow up duration,
and 30% and 17% patients had 3-5 years and <3years
follow up, respectively. The most commonly recorded
comorbidities were hypertension (33%), depression
(19%) and osteoporosis (17%). Of the 12,404 (82%)
patients who received endocrine therapy, 9092 (78%)
received monotherapy. This consisted of tamoxifen
(43%), anastrozole (37%) letrozole (19%) and
fulvestrant <1%). The mean duration of each endo-
crine treatment varied from 1.3±1.3 (tamoxifen) to
2.8±1.9years (anastrozole).

Conclusions: More than half of breast cancer patients
survived more than 5years, and the majority received
endocrine monotherapy with the mean duration of less
than 3years. To identify patients’ pharmaceutical care
needs, further research will explore the association be-
tween multiple comorbidities, non-adherence, side ef-
fects, drug-drug interactions during long-term
endocrine therapy.

135. Validity of Cutaneous Squamous Cell
Carcinoma Diagnosis in the Health Improvement
Network

Zelma C. Chiesa Fuxench1, Andrea B. Troxel2 and
Joel M. Gelfand1

1Dermatology, University of Pennsylvania Perelman
School of Medicine, Philadelphia, PA, United States;
2Epidemiology and Biostatistics, University of Penn-
sylvania Perelman School of Medicine, Pennsylvania,
PA, United States

Background: Despite the substantial public health
burden of both types of non-melanoma skin cancer
(NMSC), basal cell carcinoma (BCC) and cutaneous
squamous cell carcinoma (cSCC), little is known
about the epidemiology. A major barrier for the epide-
miological study of NMSC stems from poor registra-
tion practices across the majority of countries.

Objectives: The objective of our study was to deter-
mine the validity of cSCC diagnoses in The Health Im-
provement Network (THIN) Database compared to the
gold standard of direct query of the general practi-
tioner (GPs).
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Methods:We performed a cross-sectional study to de-
termine the positive predictive value (PPV) of diagno-
sis codes for cSCC in THIN, an electronic medical
records database from the United Kingdom. A mail-
in questionnaire was sent to the GPs of 100 randomly
selected patients with at least one diagnostic code for
SCC (B338.00, B33z.00, B33z.11, BB29.00,
BB29.12, BB29.13, BB2A.00, BB2A.13 and
BB2L.00) recorded in THIN with the time period of
July 1st-December 31st 2012. Respondents were
asked to answer the following: (1) confirm of date di-
agnosis; (2) location of lesion; (3) who made the initial
diagnosis; (4) was the patient referred to a specialty
clinic for care; (5) diagnosis confirmed by skin biopsy;
(6) how was the specific lesion treated; (7) reason for
erroneous coding of cSCC; and (8) location of lesion
if SCC code was not a cSCC. The PPV(95%CI) of
the cSCC code for GP-confirmed diagnoses was
calculated.

Results: The PPV for a single code to identify cSCC
in THIN was 76.5% (95% CI, 65.8-85.3%). The codes
for SCC NOS (BB2A.00) and SCC of the skin
(B338.00) yielded PPVs of 85.0% (95% CI, 70.2-
94.3%) and 83.3% (95% CI, 65.3-94.4%), respec-
tively. The codes B33z.00 (malignant neoplasm of
skin NOS) and BB2L.00 (Bowen’s disease) had low
PPVs, 33.3% (95% CI, 84.0-90.6%) and 16.7%
(95% CI, 0.4-64.1%), respectively.

Conclusions: Diagnosis codes for SCC NOS and SCC
of the skin in THIN had sufficiently high PPVs for ep-
idemiological studies of cSCC. Additional studies on
the epidemiology of NMSC and its risk factors are
needed and there is potential for THIN to be useful
in helping us overcome this significant knowledge
gap.

136. Prevalence Of Bone Metastases In Patients
With Prostate Cancer: A Meta-Analysis

Kyle Fahrbach1, Justyna Amelio2, Yingxin Xu1, Seye
Abogunrin3, Susan Talbot2, Emma Booth4, Daniela
Niepel4 and Jean-Jacques Body5

1Evidera, Lexington, MA, United States; 2Amgen, Ux-
bridge, United Kingdom; 3Evidera, London, United
Kingdom; 4Amgen (Europe), Zug, Switzerland; 5

CHU Brugmann, Brussels, Belgium

Background: Bone metastases worsen prognosis in
prostate cancer, but to date, no study has quantified
their global prevalence.

Objectives: To systematically assess reports of the
prevalence of bone metastases in prostate cancer pa-
tients and derive summary estimates from these data.

Methods: We searched MEDLINE and EMBASE
using words relating to bone metastasis, prostate can-
cer and prevalence to identify relevant articles in En-
glish, published between January 1999 and
December 2013. We included publications for clinical
trials and observational studies that reported on the
presence of bone metastases at study entry and/or their
development during follow-up. Random-effect meta-
analyses of logit prevalences were then conducted to
estimate the mean prevalence and explore statistical
heterogeneity.

Results: Of the 7,375 unique studies screened, 65 arti-
cles reporting on 171,011 patients met the pre-defined
inclusion criteria. Included studies evaluated either
newly-diagnosed (n=11,618) or metastatic prostate
cancer (mPC) patients. The studies of newly-diag-
nosed patients were much more heterogeneous with
regards to prevalence of bone metastases (mean
17.6%; 95% CI 14.2% to 21.6%; I2=95.1%). Mean
prevalence in newly-diagnosed patients ranged from
10.6% to 25.5%, it was higher in Korea, Iran, China,
and Turkey (25.5%) than in the US (10.6%), and in-
creased by prostate-specific antigen [PSA] level (0-
10ng/mL: 1.6%; PSA >100ng/mL: 51.6%). In mPC
studies, the prevalence of bone metastases was
90.0% (95% CI 88.0% to 91.7%; I2=62.7%). There
were insufficient data to assess the likelihood of devel-
oping bone metastases after any given treatment.

Conclusions: The prevalence of bone metastases in
prostate cancer varies widely by country but it was re-
ported as at least 10%. Estimating the incidence during
the follow-up was not feasible with the data available
now. To quantify the manifestation of bone metasta-
ses, the predictive factors for developing bone metas-
tases, and to understand the additional challenges in
managing up to 90% of patients with advanced disease
requires further research, particularly in non-metastatic
patients.

137. Incidence of Second Primary Malignancies In
Patients With Primary Myelofibrosis

Alejandro Allepuz1, Aleksandra Sarnecka2 and
Katarzyna Sablinska3

1Quantitative Safety & Epidemiology, Novartis
Pharma AG, Basel, Switzerland; 2Oncology
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Integrated Medical Safety, Novartis Pharma AG, Ba-
sel, Switzerland; 3Quantitative Safety & Epidemiol-
ogy, Novartis Pharmaceuticals Corporation, East
Hanover, NJ, United States

Background: Cancer survivors are at increased risk of
new malignancies and information on the underlying
disease is necessary to contextualize them. Primary
myelofibrosis (PMF) and polycythemia vera (PV)
share many clinical and biological features. Several
authors have shown that patients with PV are at in-
creased risk of subsequent malignancies, but there is
scarce information for patients with PMF frequently
exposed to carcinogenetic cytoreductive therapies.

Objectives: To analyze the frequency and types of
second primary malignancies (SPM) in patients with
PMF.

Methods: Retrospective cohort design based on the
SEER registries (US). Patients with a PMF diagnosis
in 2001-2012 reported as the first ever primary malig-
nancy (except non-melanoma skin cancer which is not
reportable to SEER) were included. Follow-up was
until the first subsequent malignancy (i.e., SPM),
death, end of SEER database follow-up or lost to fol-
low-up, whichever occurred first. Time at risk of
SPM started 2months after PMF diagnosis. Because
of changes in SEER reporting rules, myeloprolifera-
tive neoplasms, acute myeloid leukemia and
myelodysplastic syndromes were not considered
SPM. SPM incidence rate (IR) and cumulative inci-
dence (CI, 1-event free Kaplan-Meier probability) five
years after diagnosis were calculated. To evaluate
SPM frequency, standardized incidence ratios (SIR)
to the US population were calculated.

Results: Sixty two out of 1173 PMF patients devel-
oped a SPM after a median of 1.8years at risk (range:
0.04-9.1). The most frequent SPM were of respiratory
system (27.4%), male genital system (19.4%), diges-
tive system (17.7%) and lymphomas (12.9%). The IR
was 1.67 (95% CI: 1.30-2.14) per 100 patient-years
and the CI 7.62% (95% CI: 5.74-10.08). An increased
risk of respiratory system malignancies (SIR: 1.86,
95% CI: 1.08-2.98) was observed, although not for
overall solid cancers (SIR: 0.91, 95% CI: 0.67-1.21).
The risk of lymphoma was also increased (SIR: 2.88,
95% CI: 1.24-5.67).

Conclusions: Patients with PMF are at an increased
risk of SPM from the respiratory system and lympho-
mas. Further study is warranted to investigate the

incidence of SPM in relation to previous PMF thera-
pies and increasing survival.

138. Validation of an Algorithm to Estimate Global
Cancer Incidence from Health Administrative
Databases in France

Aya Ajrouche1,2,3, Candice Estellat1,2,3, Yann De-
Rycke1,2,3 and Florence Tubach1,2,3

1Center of Pharmacoepidemiology of the AP-HP,
Bichat-Claude Bernard Hospital, Paris, France; 2

CiC-EC 1425UMR1123Inserm, Paris, France; 3

ECEVE, Sorbonne Paris Cité University, Paris,
France

Background:Monitoring cancer incidence is essential
to assess drug exposure effects. In France, while can-
cer registries represent the gold-standard system, they
cover only 15% of the population. Cancer data from
the health administrative databases could allow for a
national coverage and quick availability but are less
accurate. Their uses in pharmacoepidemiological stud-
ies require a well-defined algorithm.

Objectives: To develop an appropriate algorithm to
estimate cancer incidence using administrative data-
bases and to examine its accuracy with regard to the
one estimated by registries.

Methods: We identified a cohort of 573888 subjects
present the 1st January 2012 in the EGB (1/97th repre-
sentative sample of the French healthcare insurance
system). It contains informations about patient’s
long-term diseases (LTD), treatments and hospitaliza-
tions, including discharge diagnoses and medical pro-
cedures. After exclusion of all prevalent cancer, we
applied five algorithm definitions to estimate the inci-
dent rate of cancer between 2012 and 2013. These al-
gorithms jointly used cancer related codes from LTD,
discharge diagnosis, medical/surgical procedures as
well as other complications of cancer treatments
codes. Finally, we calculated the standardized inci-
dence ratios (SIR) of the observed number of cancer
in the EGB to the expected number in the registries
by indirect age and sex standardization. The analyses
were conducted separately for both sexes and com-
pared graphically with registries data.

Results: The algorithm defined by the only presence
of an LTD cancer declaration underestimate cancer in-
cidence in men and women. The only use of hospital-
ized data with a principal cancer diagnosis of cancer
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was more exhaustive, especially among women with
an SIR of 1.00 [95% CI; 0.97-1.04]. For men, the best
algorithm was defined by (i) a LTD cancer declaration;
or (ii) a principal cancer diagnosis; or (iii) a related
cancer diagnosis with another cancer related medical/
surgical procedure or cancer complication code with
an SIR of 1.00 [95% CI; 0.96-1.03].

Conclusions: Health administrative databases may be
used for an appropriate estimation of global cancer in-
cidence in France.

139. Cervical Cancer Screening and Subsequent
Excisional Procedures in Women Below 25 Years in
France Between 2007 and 2013. A Nationwide
Study on the French Healthcare Databases

Géric Maura1, Christophe Chaignot1, François Alla1,
Alain Weill1 and Isabelle Heard2

1National Health Insurance (CNAMTS), Paris,
France; 2Centre National de Référence des Papillo-
mavirus Humains, Institut Pasteur, Paris, France

Background: Most high grade cervical intraepithelial
lesions spontaneously regress in young women and
screening may expose them to overtreatment and po-
tential pregnancy-related morbidity. French guidelines
therefore recommend initiating screening by
Papanicolaou (Pap) test from the age of 25years. Little
is known about French screening below 25years; most
data is extrapolated from survey series.

Objectives: To describe the rates of cervical cancer
screening and cervical surgical procedures in women
aged below 25 in France.

Methods: Data were obtained from the general
scheme of the French National Health Insurance data-
bases (86% of population living in France) and extrap-
olated to the entire French population. Pap tests rates
were calculated among women aged 15-24 between
2007 and 2013. Cervical excisional procedures were
assessed during the 15-month period following a Pap
test in women aged 20-24 at year 2007 and 2012.
The target population for screening (women aged 25-
65) according to national guidelines was considered
as the reference group.

Results: Among the nearly six millions of women
aged 15-65 with at least one Pap test each year,
10.5% (N=596 278) in 2007 and 7.2% (N=373
400) in 2013 were younger than 25years of age. In

2013, 85.2% of the later belonged to the 20-24 age
group with a screening rate of 16.2%. During the study
period, the annual screening coverage decreased in all
age groups: -57.1% in women aged 15-19 and -29.5%
in the age group of 20-24, as well as in the target pop-
ulation (-8.7%). Management of detected lesions in
screened women aged 20-24 became less conservative
with an increase in conizations (+16.5%) as well as
other excisional treatment (+74.5%). Nevertheless,
due to overall decrease in screening coverage, the ab-
solute number of women aged 20-24 who had a
conization decreased from 1 974 to 1 766 between
2007 and 2012.

Conclusions: Higher adherence to French guidelines
is needed to decrease cervical cancer screening among
women aged under 25 and to reduce the burden of sur-
gical treatments potentially associated with obstetrical
adverse outcomes such as preterm delivery.

140. Incidence of Myeloid Neoplasms in Patients
with Primary Myelofibrosis

Alejandro Allepuz1, Aleksandra Sarnecka2 and
Katarzyna Sablinska3

1Quantitative Safety & Epidemiology, Novartis
Pharma AG, Basel, Switzerland; 2Oncology Inte-
grated Medical Safety, Novartis Pharma AG, Basel,
Switzerland; 3Quantitative Safety & Epidemiology,
Novartis Pharmaceuticals Corporation, East Hanover,
NJ, United States

Background: Transformation to AML is the leading
cause of death in patients with primary myelofibrosis
(PMF). There has been a debate whether the evolution
to AML/MDS is inherent of this group of disorders or
associated with the use of cytoreductive drugs. Infor-
mation specific to the frequency of myeloid neoplasms
(MN) in patients with PMF is necessary for
contextualization.

Objectives: To analyze the frequency and types of
MN in patients with PMF.

Methods: Retrospective cohort design based on the
SEER registries (US). Patients with a PMF diagnosis
in 2010-2012 reported as the first ever primary malig-
nancy (except non-melanoma skin cancer which is not
reportable to SEER) were included. Patients with sec-
ondary myelofibrosis were not considered. Only pa-
tients diagnosed in 2010 or after were included
because of changes in SEER reporting rules of
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hematologic malignancies. Follow-up was until the
first MN, a non-myeloid neoplasms, death, end of
SEER database follow-up or lost to follow-up, which-
ever occurred first. Time at risk of MN started
2months after PMF diagnosis. MN incidence rate
(IR) and cumulative incidence (CI, 1-event free
Kaplan-Meier probability) 1 and 2years after diagno-
sis were calculated. To evaluate the frequency of
MN, age-, sex-, race- and year of diagnosis-standard-
ized incidence ratios (SIR) to the US population were
calculated.

Results: The number of PMF patients was 279. 13 pa-
tients developed a MN after a median of 0.83years at
risk (range: 0.04-2.25). The observed MN were:
AML and related neoplasms (n=9, 69.2%), acute leu-
kemias of ambiguous lineage (n=2, 15.4%) and MDS/
MPN (n=2, 15.4%). The IR was 3.9 (95% CI: 2.3-6.8)
per 100 patient-years and the CI at 1 and 2years were
3.8% (95% CI: 1.9-7.6) and 7.0% (95% CI: 3.6-13.4),
respectively. The risk of MN was increased overall
(SIR: 64.3, 95% CI: 34.3-110.0) and also for all MN
groups.

Conclusions: Patients with PMF are at an increased
risk of MN. Further study is warranted to investigate
the risk of MN in relation to previous PMF therapies.
The interpretation of MN frequency should consider
baseline risk of patients with PMF.

141. Incidence of Cardiovascular Disease Among
Early Stage Breast Cancer Patients in Denmark

Deirdre Cronin-Fenton1, Anders Kjærsgaard1, Mette
Nørgaard1, Justyna Amelio2, Alex Liede3, Rohini K.
Hernandez3 and Henrik T. Sørensen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity & Aarhus University Hospital, Aarhus N, Den-
mark; 2Center for Observational Research, Amgen
Incorporated, Uxbridge, United Kingdom; 3Center
for Observational Research, Amgen Incorporated,
Thousand Oaks, CA, United States

Background: The increasing number of breast cancer
survivors necessitates better understanding of the clin-
ical course of the disease and survivorship.

Objectives: To examine the incidence of cardiovascu-
lar disease (CVD) among early-stage breast cancer
patients.

Methods: Using Danish medical registries we identi-
fied a cohort of women with incident regional (Sum-
mary Stage, available through 2003) or TNM stage
II/III (2004+) breast cancer diagnosed 1999-2011.
We ascertained information on tumor size, lymph
node status, stage, hormone receptor status, cancer
treatment, comorbidity (excluding patients with prior
CVD), and HER-2 status. We collected information
on CVD—myocardial infarction (MI), venous throm-
boembolism (VTE), stroke, and heart failure (HF)—
from the Danish National Patient Registry. Follow-up
began 180days after diagnosis and extended to the
first of CVD, mortality, or 31/12/2012. We computed
the overall cumulative incidence and incidence rate
(IR per 10,000 person years (p-y)) and associated
95% confidence interval (CI) of CVD. We used Fine
and Gray proportional hazards regression models to
compute the sub-distribution hazard ratio of CVD,
and associated 95%CI, accounting for death as a com-
peting risk.

Results: Among 22,399 patients, 6,838 had regional
stage (1999-2003), and 15,561 had stage II/III breast
cancer (2004-2011). Median follow-up was 3.8years.
The 5-year risks of MI, stroke, VTE and HF were
low at 0.73%, 1.43%, 0.35%, and 0.03%, respectively.
Corresponding 5-year incidence rates (per 10,000 p-y)
of each outcome were MI: 19.65 (16.76, 22.90),
stroke: 24.58 (21.33, 28.19); VTE: 9.45 (7.48,
11.78); and HF: 0.59 (0.19, 1.39). Compared with pa-
tients aged 50-59 years, younger patients were less
likely, while older patients were more likely to de-
velop CVD. Increasing extent of comorbid disease
correlated with increased risk of CVD.

Conclusions: CVD occurs in about 1% of early stage
breast cancer patients in Denmark during the first five
years after diagnosis. Older age and increasing comor-
bidity were associated with an increased risk of CVD.

142. Characteristics And Outcome Of Newly
Diagnosed Immune Thrombocytopenia In Adults:
Results From The PGRx Information System

Clementine Nordon1, Lamiae Grimaldi1, Marc
Michel2, Lucien Abenhaim1 and Bertrand Godeau2

1LASER Analytica, London, United Kingdom; 2Centre
de Références National pour les Cytopénies Auto-im-
munes de l’Adulte, Créteil, France
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Background: The rela-life management and predic-
tors of outcomes in adults with immune thrombocyto-
penia (ITP) are poorly known.

Objectives: The objectives of the study were (1) to de-
scribe the clinical features of adult patients presenting
with an ITP and (2) to explore the predictors of
chronicity.

Methods: Data were drawn from the PGRx Informa-
tion System, a set of observational, prospective disease
registries, designed to identify risk factors of specific
diseases, medications, to describe the real-world
course and management of specific diseases. The
PGRx-ITP registry was set-up in France nationwide
and involved 21 physicians from haematology centres.
During a 28-month period, all consecutive adults
≥18years old diagnosed with an incident ITP were in-
cluded. Data were collected at baseline and 12months:
clinical, biological signs of ITP and medication, from
which the outcome was derived (chronicity / recov-
ery). Predictors of chronicity at baseline were explored
using univariate logistic regression models providing
the Odds Ratio (OR) and their 95% Confidence Inter-
vals (95%CI).

Results: 153 patients were included: 94 (61%) pa-
tients were female, mean age was 48years
(SD=18.8), and 128 (84%) presented with bleeding
symptoms at diagnosis. The median platelet count
was 10×109/L. An initial treatment was required in
nearly 90% of patients. After 12months, only 36%
of patients were cured without receiving any disease-
modifying treatment. The baseline predictors of chro-
nicity at 12months were a lower platelet count (OR,
1.0; 95%CI, 1.0-1.2) and mucocutaneous bleeding
(OR, 0.3; 95%CI, 0.1-1.0).

Conclusions: ITP is a serious disease in adults with a
chronic evolution in a majority of patients that is in
contrast with children. Low platelet count and severity
of bleeding at the diagnosis were associated with a
lower risk of chronicity.

143. Infection and Anti-Infective Treatment
Preceding a Diagnosis of Primary Persisting
Immune Thrombocytopenia

Donia Sohrabian1, Marie Linder2, Charlotta Ekstrand2,
Honar Cherif3, Helle Kieler2 and Shahram
Bahmanyar2

1Women’s and Children’s Health, Uppsala University,
Uppsala, Sweden; 2Medicine, Solna, Karolinska
Institutet, Stockholm, Sweden; 3Hemathology, Upp-
sala University, Uppsala, Sweden

Background: Patients with chronic immune thrombo-
cytopenia (ITP), even those unexposed to
immunomodulation treatments, have increased risk of
infection after ITP diagnosis. Recently, we found that
chronic ITP was associated with an increased risk of
infections and anti-infective treatments occurring be-
fore diagnosis of ITP. However, this risk among pa-
tients within other ITP subgroups is not known.

Objectives: To investigate the risk of infections and
anti-infective treatments before newly diagnosed and
persisting ITP.

Methods: We identified 1,945 adults (≥18years old)
with a diagnosis of primary non-chronic ITP during
2006-2013, using the Swedish Patient Register
(NPR) and ICD-10 codes D69.3 and D69.4. Data on
infections not already listed as cause of secondary
ITP was also retrieved from NPR. Data on treatments
for infections were retrieved from the Prescribed Drug
Regis-ter. The Standardized Incidence Ratios (SIR; the
ratio of the observed to the expected number of infec-
tions and anti-infective treatments), and 95% confi-
dence intervals (CI), were estimated as a measure of
relative risk of infections diagnosed within five years
before ITP and anti-infective treatment for the year
preceding ITP diagnosis. The expected numbers were
calculated using the rates from the general population,
divided into strata of sex, age, and year of diagnosis.

Results: Patients with non-chronic ITP had increased
risks of infections requiring inpatient or outpatient care
(SIR=7.79, 95% CI 7.00-8.64) and being exposed to
anti-infective treatments (SIR=1.36, 95% CI 1.27-
1.46) before ITP diagnosis. Higher magnitude SIRs
were found for upper respiratory infections, otitis me-
dia, candidiasis and viral infections; and for anti-infec-
tive drugs more marked risks were observed for
sulphonamides, amoxicillin, macrolides and antivirals.

Conclusions: Pattern of infections and anti-infective
treatments before newly diagnosed and persisting
ITP diagnosis is similar to that in chronic ITP. The
findings suggest that for all subtypes of immune
thrombocytopenia infection is not only related to the
immunomodulation treatment but also to the disease
itself.
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144. Comorbidities in the Young and Aging
Populations with Haemophilia A

Ceri Hirst and James Black

Real World Data Science, F. Hoffmann – La Roche,
Basel, Switzerland

Background: Haemophilia A (HA), a rare hereditary
condition, impacts ~1/5000 male births globally.
Treatment advances in recent decades have improved
life expectancy for affected individuals, now ap-
proaching normality. Thus, an aging population of
people with HA (PWHA) is emerging, but with little
published research on their comorbidity profile.

Objectives: We evaluated comorbidity rates from real
world data sources to show key comorbidities in
PWHA by age strata.

Methods: Analyses used 3 data sources, and their con-
cordance was evaluated. Clinical Practice Research
Database (CPRD) provides a comprehensive record
from a nationwide representative sample of UK gen-
eral practitioners. MarketScan provides insurance
claims data for ~46 million US patients. Patients from
CPRD and MarketScan were included if they had a
HA diagnosis on/before 1 Jan 2014 (index date), with
≥12 mo of medical history. An age- and gender-
matched sample of the general population was derived
in the CPRD. Diagnoses for ≤5years preceding were
evaluated. A cross-sectional physician survey,
CHESS, collected data for EU patients with severe
HA.

Results: The population included MarketScan 1903,
CPRD 310, CHESS 996; mean age was 39 y (CPRD
and MarketScan) and 36 y (CHESS). In adults, hepati-
tis C, pain, arthropathy, chronic pulmonary disease
(including asthma), diabetes, cancer and anxiety/de-
pression appeared to be reported more often in PWHA
than the general population, though prevalence was in-
consistent across data sources. Prevalence of diabetes,
pain, depression/anxiety increased with age, while
HIV and hepatitis C prevalence was highest in 30-40
y group (likely due to childhood exposure to contami-
nated blood products). Arthropathy was reported in
MarketScan in PWHA aged 3-5 y (8%) and 6-11 y
(27%), but not CPRD, maybe due to lack of reporting
in primary care.

Conclusions: PWHA, across age groups, suffer con-
siderable comorbidities. Management of PWHA

should consider the likely higher prevalence of dis-
eases such as diabetes, mental health issues, pain, ar-
thropathy and asthma. Use of different types of data
source provides a comprehensive overview that may
enhance the recognition of comorbidities.

145. Epidemiologic and Clinical Characteristics of
Thalassemia (THAL) Intermedia (TI) in the US

Elliott Vichinsky1, Janet L. Kwiatkowski2, Patricia-
Jane Giardina3, Carole Paley4, Francis Vekeman5,
Wendy Y. Cheng6, Joseph Damron6, Nora
McCormick6, Medha Sasane4, Ying Qiu4, Mei Sheng
Duh6 and Alexis Thompson7

1Children’s Hospital and Research Center Oakland,
Oakland; 2The Children’s Hospital of Philadelphia,
Philadelphia; 3Weill Cornell Medical College, New
York; 4Novartis Pharmaceuticals Corporation, East
Hanover; 5Groupe d’Analyse, Ltee, Montreal; 6Analy-
sis Group, Inc., Boston; 7Ann  Robert H. Lurie Chil-
dren’s Hospital of Chicago, Chicago

Background: TI is increasingly prevalent in the US
due to changing immigration patterns. It is
underdiagnosed, leading to inadequate or delayed
management.

Objectives: To review the epidemiology and clinical
characteristics of TI in patients (pts) in the US.

Methods: Medical records of pts with a TI diagnosis
(≤8 mean packed red blood cell transfusions (tx) per
year (yr) over a ≥3-yr period) and ≥12months of fol-
low-up from 1/1997- 4/2014 at 4 US hematology cen-
ters were reviewed for demographic and clinical
characteristics by TI subtype.

Results: Of 138 pts reviewed, 84 had α-thal, 39 had β-
thal, and 15 had E/β-thal. 74% of α-thal pts had
deletional (del) Hb H, and 26% had non-del (ndel)
Hb H. Median age was 2.3yr (1.64 del; 6.1 ndel) in
the α-thal group, 9.2yr in the β-thal group, and 2.2yr
in the E/β-thal group. Most α-thal (77%) and E/β-thal
(87%) pts were Asian, and β-thal pts were White
(46%) or African-American (AA; 36%). 21%, 10%,
and 20% of α, β, and E/β-thal pts were foreign-born,
and 5%, 3% and 7% were transfused outside of the
US.
Top 5 comorbidities were splenomegaly,

extramedullary hematopoiesis, growth retardation, he-
patomegaly, and infections needing hospitalization/IV
antibiotics. 22% of pts had ≥1 tx, while 7% of pts had
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≥8 txs in any 1yr. β-thal pts had a higher mean number
of txs per pt per yr (PPPY) (α: 0.4 (0.0 del; 1.5 ndel),
β: 0.9, E/β: 0.2) and higher mean serum ferritin (SFN;
ng/mL) (204.3; 511.7; 362.4), and more often had iron
chelation therapy (ICT) (11%; 28%; 7%). 22% of pts
had ≥1 liver iron test, of whom 78% (25/32) had ab-
normal results. Median (range) LIC based on R2/
SQUID was 10.8 (2.5-18.2) mg/g dw, with corre-
sponding within-12-month SFN of 494 (127-1770)
ng/mL.

Conclusions: TI in the US affects a diverse popula-
tion. Prevalence in AAs was higher than previously
documented. 18% and 4% of pts were born and trans-
fused outside of the US, potentially leading to addi-
tional tx-related morbidity. Consistent with extant
data, SFN in TI often underestimated actual LIC; more
pts may be potentially eligible for ICT than observed.
Morbidities in this study underscore the need for bet-
ter/earlier diagnosis, and nationwide surveillance to
optimize TI care.

146. Risk Score for Major Hemorrhage Among
Chronic Lymphocytic Leukemia Patients in the US
Veterans Administration Healthcare System

Peter Georgantopoulos1,2,3, Huiying Yang4, Mona
Cai4, Le Ann Norris1 and Charles L. Bennett1,3

1The Southern Network on Adverse Reaction (SO-
NAR) Project, the South Carolina Center of Economic
Excellence for Medication Safety, the South Carolina
College of Pharmacy, University of South Carolina,
Columbia, SC, United States; 2University of South
Carolina, Arnold School of Public Health, Columbia,
SC, United States; 3WJB Dorn VA Medical Center,
Columbia, SC, United States; 4Pharmacyclics LLC,
an AbbVie Company, Sunnyvale, CA, United States

Background: Chronic lymphocytic leukemia (CLL)
patients are at risk for major hemorrhage (MH). A
composite risk score (RS) for MH in CLL patients
can assist clinicians to identify patients at high risk
for MH.

Objectives: To develop a composite RS based on risk
factors for MH in the CLL patient population.

Methods: ICD-9 codes were used to identify patients
with CLL (1999–2013) from Veterans Affairs (VA)
electronic medical records. Those with <6months of
VA care before CLL diagnosis were excluded to cap-
ture a newly diagnosed patient cohort. Follow-up

was from first CLL diagnosis until death, 12/31/
2013, or first MH onset, whichever occurred first.
MH was defined as having bleeding in a critical area
or having bleeding that was treated with blood transfu-
sion within 7days. Potential risk factors included de-
mographics and medical history in the 6months
before CLL diagnostic. A score for each significant
(P<0.05) or known (age) risk factor was assigned
based on the hazard ratio from Cox proportional haz-
ards regression and then summed to create a composite
RS.

Results: Of 24,581 veterans with newly diagnosed
CLL, 24,166 (98.3%) were male; median age at diag-
nosis was 72.0years; 2,013 (8.2%) had MH after
CLL diagnosis with a median time of 2.6years be-
tween diagnosis and MH event. Risk factors included
history of MH (score=4), anemia (3), male (2), Afri-
can American (2), hypertension (2), stroke (2), atrial
fibrillation (2), CAD (1), and age >75years (1). Pa-
tients had a median RS of 3 (range: 0-17). RS was cat-
egorized into 2 strata: RS <5 [n=21,849 (88.9%)] and
≥5 [2,727 (11.1%)]. There were 1,627 (7.5%) and 389
(14.3%) MH cases among patients with RS <5 and
≥5, respectively. In patients with RS ≥5, cumulative
risk of MH by years 1, 2, and 3 was 6.3%, 8.8%,
and 10.4%, respectively, compared to 1.7%, 2.8%,
and 3.8% in patients with RS <5, with corresponding
risk differences of 4.6%, 6.0%, and 6.5%.

Conclusions: A composite risk score for MH was de-
veloped in a cohort of US veterans with newly diag-
nosed CLL. Utility of this risk score needs to be
validated in other CLL patient populations.

147. Diabetes and New-Onset Atrial Fibrillation in
a Hypertensive Population

Lia Alves-Cabratosa1, Maria García-Gil1,2, Marc
Comas-Cufí1, Ruth Martí1,3, Anna Ponjoan1,3, Dídac
Parramon1,4, Jordi Blanch1 and Rafel Ramos1,2,4

1Vascular Health Research Group (ISV)-Girona, Jordi
Gol Institute for Primary Care Research (IDIAP Jordi
Gol), Girona, Catalonia, Spain; 2Translab Research
Group. Department of Medical Sciences, School of
Medicine, University of Girona, Girona, Catalonia,
Spain; 3Girona Biomedical Research Institue (IdibGi),
Dr. Trueta University Hospital, Girona, Catalonia,
Spain; 4Primary Care Services, Girona, Catalan Insti-
tute of Health (ICS), Barcelona, Catalonia, Spain
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Background: The association of diabetes with new-
onset atrial fibrillation remains controversial. Hyper-
tension may partly explain the risk association as-
cribed to diabetes.

Objectives: We studied the role and characteristics of
diabetes over new-onset atrial fibrillation in hyperten-
sive patients with no ischemic vascular disease.

Methods: Records of 262,892 persons from the Infor-
mation System for the Development of Research in
Primary Care in Catalonia (Spain) were examined
from July 2006 to December 2011. Included partici-
pants were≥55years old and hypertensive with no is-
chemic heart disease, stroke, or peripheral artery
disease. We used Cox proportional hazards regression
to model incidences in the diabetic compared to non-
diabetic subgroups of our population, and among dia-
betic patients, diabetes duration and pharmacological
treatment, haemoglobin A1C, and body mass index.

Results: New-onset atrial fibrillation incidence in dia-
betic patients was 13.3 per 1000 person-years (mean
follow-up: 4.3years). In nondiabetic patients, it was
10.4 per 1000 person-years (mean follow-up:
4.1years). Diabetes hazard ratio (HR) for new-onset
atrial fibrillation was 1.11 (95% confidence interval
(CI): 1.06–1.16). Diabetic patients also diagnosed with
obesity had an HR of 1.41 (95% CI: 1.22–1.64).

Conclusions: Diabetes was modestly associated with
new-onset atrial fibrillation in hypertensive patients
with no ischemic vascular disease. Among diabetic pa-
tients, only obesity reached significance in its associa-
tion with this arrhythmia.

148. Risk of Hypertension (HTN) and Malignant
Hypertension (mHTN) in Patients Treated for
Multiple Myeloma (MM)

Ajai Chari1, Sanjay Aggarwal2, Khalid Mezzi2, Shao
Zhu2, Winifred Werther2, Diana Felici2 and
Alexander R. Lyon3

1Mt. Sinai Hospital, New York, NY, United States; 2

Amgen Inc., South San Francisco, CA, United States;
3NIHR Cardiovascular Biomedical Research Unit,
Royal Brompton Hospital and Imperial College, Lon-
don, United Kingdom

Background: HTN is commonly reported in patients
(Pts) with MM and may be associated with older

age, disease-related complications, or sequelae of
MM treatments.

Objectives: To evaluate incidence rates (IR) of HTN
and mHTN in treated MM Pts in the United States
and the risk of mHTN development in MM Pts with
pre-existing HTN.

Methods: Newly-treated adult MM Pts were identified
from Truven MarketScan claims database from 1/1/05
to 3/31/14 using ICD-9 codes to identify disease state,
HTN, mHTN, and comorbidities. Inclusion criteria
were new diagnosis of MM with start of MM treat-
ment, ≥12months continuous enrollment (CE) prior
to diagnosis, prescription drug coverage, and ≥30days
of CE following initial diagnosis. Non-MM Pts were
matched on age (within +/- 5 yrs), gender, and distri-
bution of index dates to MM Pts. Risk of HTN and
mHTN based on existing HTN and other cardiovascu-
lar (CV) comorbidities were evaluated over time.

Results: Study included 7895 MM Pts (38% with
HTN history) and 23685 non-MM patients (24%
HTN history). The IR of HTN in MM and non-MM
Pts was 260 and 178 per 1000 person-years (PYRs),
respectively. The IR of mHTN in Pts with and without
HTN history were 10.25 and 3.29 per 1000 PYRs, re-
spectively for MM patients; 4.25 and 1.88 per 1000
PYRs, respectively for non-MM Pts. Risk of HTN
(HR: 1.30; 95% CI: 1.22, 1.37) increased 30% in
MM vs. non-MM Pts. MM Pts with (HR: 1.90; 95%
CI: 1.26, 2.87) or without (HR: 1.54; 95% CI: 1.04,
2.28) HTN history had a higher risk of mHTN events
during the observation period vs. non-MM Pts. In
MM Pts with HTN history, the risk of mHTN was sig-
nificantly increased with the following comorbid con-
ditions: cardiomyopathy (HR: 2.79; 95% CI: 1.20,
6.48), renal failure (HR: 2.13; 95% CI: 1.36, 3.34),
and diabetes mellitus (HR: 1.59; 95% CI: 1.05, 2.39).

Conclusions: This study confirms that incidence of
HTN and mHTN is higher in newly-treated MM Pts
vs non-MM Pts. Existing HTN is a risk factor for
MM Pts developing mHTN. Management of CV risk
factors and comorbidities in MM Pts is important
based on the increased risk of HTN and mHTN among
these Pts.

149. Pharmacological Treatments Preceding
Diagnosis of Idiopathic Intracranial Hypertension

Sarah Burkill1, Anna Sudholm2, Olafur Sveinsson2,
Shahram Bahmanyar1 and Ingela Nilsson2
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1Centre for Pharmocoepodemiology, Department of
Medicine, Solna, Karolinska Institutet, Stockholm,
Sweden; 2Department of Clinical Neurosciences, De-
partment of Medicine, Solna, Karolinska Institutet,
Stockholm, Sweden

Background: Idiopathic intracranial hypertension
(IIH) is a neurological disorder with symptoms related
to high intracranial pressure where the cause behind
disease onset is not completely known. Common clin-
ical presentation is headache in combination with vi-
sual disturbances due to papilledema. IIH mainly
affects overweight women of childbearing age. Al-
though there is no strong evidence, exposure to some
medications such as tetracyclines, lithium, corticoste-
roid and contraceptives is thought to be a possible risk
factor for IIH. An IIH diagnosis is not always accurate
and epidemiology of the disease, such as the true inci-
dence and patient characteristics, is incompletely
described.

Objectives: To identify pharmacological treatments
preceding correct diagnosis of IIH by review of medi-
cal records.

Methods: Patients with IIH diagnoses in Stockholm
county between 2006 and 2013 were identified
through the Patient Register using ICD 10 code
G93.2 (n=210). Medical records were available for
207 patients and information on clinical characteristics
and treatments during one year preceding diagnosis
were collected. Each of the diagnoses was determined
as IIH or non-IIH based on the modified Dandy diag-
nostic criteria for IIH. (PMID:12455560).

Results: In total, 112 (54%) patients fulfilled all the
criteria for IIH and 23 (11%) were regarded as proba-
ble IIH. Among them 83 patients (77 definite IIH and
6 probable IIH) were diagnosed for the first time dur-
ing the study period which represents a yearly inci-
dence of 0.65 per 100,000 population. Medical
record review showed that 79 individuals with a cor-
rect IIH diagnosis were taking medication prior to their
diagnosis: 15 out of the 135 IIH patients (11%) were
exposed to oral contraceptives, 8 (6%) to corticoste-
roids, 1 (1%) to lithium, 12 (9%) to tetracycline, 6
(4%) to penicillin and 12 (9%) were exposed to other
antibiotics.

Conclusions: A substantial proportion of IIH diagno-
ses in Stockholm are incorrect. Incidence of IIH seems
to be lower in Sweden compared with some other Eu-
ropean countries which could be due to lower

prevalence of obesity in Sweden. Exposure to cortico-
steroids before diagnosis of IIH is common among pa-
tients with IIH.

150. Risk of Thrombotic and Hemorrhagic Event
Associated with Oral Anticoagulants: A
Retrospective Analysis in a Local Health Authority
in Northern Italy

Salvatore Mannino1, Alfredo Cocci2 and Silvia
Lucchi2

1Territorial Social Health Autority ASST Cremona,
Cremona, Italy; 2Health Protection Agency ATS
Valpadana, Cremona, Italy

Background: Oral anticoagulants modify blood
clotting capacity and are widely used for long-term
prevention or treatment of thrombosis. The traditional
drugs are vitamin K antagonists, while the new agents
target either factor Xa or thrombin.

Objectives: To determine the safety of new oral anti-
coagulant (NAO) compared with traditional ones
(TAO) in terms of thrombotic and hemorrhagic events.

Methods: Data were retrieved from administrative da-
tabases; they included the register of residents in the
province of Cremona, dispensed drugs, hospitaliza-
tions and outpatient care. A retrospective drug utiliza-
tion study was conducted, enrolling subjects≥40years
old with at least one prescription of drugs with ATC
codes B01AA, B01AE or B01AF during the period
January 1st, 2013 – September 30th, 2015. Throm-
botic and hemorrhagic events of interest were defined
based on ICD-9-CM codes and all hospitalizations oc-
curring during use of anticoagulants were identified.
The risk of thrombotic or hemorrhagic events stratified
by type of anticoagulant was estimated by calculating
crude and adjusted incidence rates (multivariate logis-
tic models included gender, age, residence and naïve
use).

Results: Incidence rate of thrombotic events was
18.82 per 1000 patient-year [95% CI: 15.77–22.29]
for TAO versus 6.55 [95% CI: 2.64–13.50] for
NAO, with a resulting Incidence Rate Ratio (IRR) of
2.87 [95% CI: 1.36-7.28]. Incidence rate of hemor-
rhagic events was 24.86 per 1000 patient-year [95%
CI: 21.33-28.80] for TAO versus 14.04 [95% CI:
7.86-23.17] for NAO, with an IRR of 1.77 [CI: 1.04-
3.23]. After adjustment for potential confounders, the
IRR of thrombotic events was 1.64 [95% CI: 0.95-

abstract92

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



2.83], while for hemorrhagic events increased to 3.37
[95% IC: 1.55-7.32]. In addition to older age, throm-
botic risk was positively associated with naïve use
[IRR 1.52, CI: 1.09-2.14], while risk of hemorrhages
was higher in males [IRR 1.79, CI: 1.26-2.54].

Conclusions: The use of NAO results in a reduction of
hospitalizations for thrombotic and hemorrhagic
events; further analyses on the impact of anticoagulant
treatment on access to emergency care are underway.

151. Treatment Practices for Acute Ischemic Stroke
(AIS) in Quebec (Canada)

Mareva Faure1, Anne-Marie Castilloux2, Yola
Moride1,2 and Agnès Lillo-Le-Louët3

1Faculty of Pharmacy, University of Montreal, Mon-
treal, QC, Canada; 2YolaRx, Consultants, Montreal,
QC, Canada; 3Centre Régional de
Pharmacovigilance de Paris, Hôpital Européen
Georges Pompidou, Paris, France

Background: Acute Ischemic Stroke (AIS) is an im-
portant cause of death worldwide and is a main cause
of disability. According to Canadian Guidelines
(2008), secondary prevention of stroke recurrence
should include the monitoring of risk factors, such as
high blood pressure and atherosclerosis, as well as
the prescription of antiplatelet therapy or anticoagu-
lants. AIS treatment in the clinical practice setting re-
mains poorly examined to date.

Objectives: i) To describe treatments dispensed fol-
lowing hospital discharge for AIS in Quebec (Can-
ada), overall and according to patient sub-
populations; ii) To assess adequacy of treatments rela-
tive to the Canadian Guidelines.

Methods: A retrospective cohort study was conducted
using the RAMQ claims databases (prescriptions and
medical services). A random sample of adult drug plan
members discharged for an incident AIS between 1st
January 2011 and 31st December 2012 were included.
Incident AIS was assessed through absence of AIS di-
agnostic code in the medical services database during
the year prior to the considered AIS. Treatments dis-
pensed during the 10days following hospital discharge
were evaluated. Patient characteristics and risk factors
were assessed through diagnostic codes and drug
dispensings.

Results: Cohort included 6609 incident AIS patients
(84.8% age 65+, male: female ratio=1: 1), of whom
3278 (49.6%) received a treatment during the 10days
following discharge. Most patients received
antiplatelets (acetyl salicylic acid ASA, clopidogrel,
ASA-dipyridamole or ASA-Clopidogrel) combined
with an antihypertensive and/or a statin (n=1853;
56.5 %). Antiplatelet therapy alone was taken by 411
patients (12.5%). Statins alone/combined were pre-
scribed to 2098 (64%) patients, with 842 (40.1%) ini-
tiating treatment after AIS while 1256 (59.9%)
continuing previous use. Among the 2793 patients
treated with ASA or clopidogrel combined/alone virtu-
ally all patients (99% and 100%, respectively) re-
ceived the recommended dose.

Conclusions: AIS treatments are aligned with Cana-
dian guidelines. Patterns of treatments according to
socio-demographic characteristics and risk factors for
AIS will be presented.

152. Stroke Risk in Individuals with versus without
Atrial Fibrillation at Varying CHA2DS2-VASc
Score Levels: Implications for Anti-Coagulant
Treatment

Michelle Z. Leisner1, Anne Ording1, Dora
Körmendiné Farkas1, Erzsébet Horváth-Puhó1,
Morten Schmidt1, Henrik Toft Sørensen1, Paolo
Prandoni2 and Morten Olsen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus N, Denmark; 2Department
of Cardiothoracic and Vascular Science, Thromboem-
bolism Unit, University of Padua, Padua, Italy

Background: CHA2DS2-VASc scores are widely
used to determine the indication for anti-coagulant
therapy (ACT) in patients with atrial fibrillation (AF)
to reduce stroke risk. The risk of stroke in individuals
without AF has never been compared with that of AF
patients who, according to the CHA2DS2-VASc score,
would be offered ACT.

Objectives: To compare the stroke risk of non-AF in-
dividuals at different levels of CHA2DS2-VASc score
with that of AF patients fulfilling minimum
CHA2DS2-VASc criteria for ACT.

Methods: In this nationwide population-based cohort
study, we used individually-linked data from Danish
medical registries to identify patients who were diag-
nosed with AF between 1980 and 1990 (i.e., pre-
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ACT era) and 1995 and 2005 (i.e., post-ACT era). The
non-AF general population cohort was then identified
from the Danish Civil Registration System, matched
(10:1) on sex and birth year. Individuals were
followed until stroke diagnosis, death, emigration, or
10years of follow-up, whichever came first. Compar-
ing stroke risk among patients without AF to those
with AF, we computed hazard ratios (HRs) based on
Cox proportional-hazards regression, across
CHA2DS2-VASc scores.

Results: For the pre-ACT era cohort, the overall HR
of stroke among patients without AF was 1.02 (95%
Confidence Interval [CI]: 0.82-1.26) for females and
2.23 (95% CI: 1.83-2.72) for males with CHA2DS2-
VASc scores between 4 and 6 when comparing them
to the AF cohort with a CHA2DS2-VASc score of 2
(females) or 1 (males). When non-AF individuals pre-
sented with CHA2DS2-VASc scores between 7 and 9,
the HRs were 2.12 (95% CI: 1.29-3.48) for females
and 1.83 (95% CI: 0.83-4.05) for males. For the
post-ACT era cohort, the risk of AF was elevated in
both males and females, given a CHA2DS2-VASc
score over 4.

Conclusions: In Denmark, risk of stroke was elevated
in non-AF affected individuals, with a high
CHA2DS2-VASc score in comparison to ACT eligi-
ble AF patients fulfilling minimum CHA2DS2-VASc
criteria, in both pre- and post-ACT eras. It may there-
fore be important to consider broadening the use of
ACT to include high-risk patients without AF.

153. Incidence and Risk Factors for Atrial
Fibrillation in Patients with Newly Diagnosed
Heart Failure in UK General Practice

Mar Martín-Pérez1, Ana Ruigómez1, Alexander
Michel2 and Luis A. García Rodríguez1

1Spanish Centre for Pharmacoepidemiologic Re-
search (CEIFE), Madrid, Spain; 2Global Epidemiol-
ogy, Bayer Pharma AG, Berlin, Germany

Background: Heart failure (HF) and atrial fibrillation
(AF) frequently co-exist and the relationship between
the two conditions is complex with each pre-disposing
to the other. To date, few studies have evaluated the
risk of AF in a cohort of incident HF patients.

Objectives: To establish the incidence and identify
risk factors, including co-morbidities and medications,

for first ever episodes of AF among patients with
newly diagnosed HF.

Methods: A cohort study with nested case–control
analysis in UK general practice was performed. Pa-
tients with a first diagnosis of HF aged 20–89 years,
without AF or cancer, from 2000–2005 (N=14,457)
were identified from The Health Improvement Net-
work database and followed for a mean of 2.67years
to ascertain first ever cases of AF. We manually
reviewed a sample of AF cases’ electronic medical re-
cords, including free-text comments, to validate diag-
nosis. Controls (N=3,000) were frequency matched
to cases by age and sex. Adjusted odds ratios (ORs)
with 95% CIs for potential associated risk factors were
estimated using unconditional logistic regression.

Results: After validation, 1,489 patients (10.3%) of
the cohort were classified as incident AF cases,
resulting in an overall incidence rate (95% CI) of
27.3 cases per 1000 person-years (25.9–28.7). A
three-fold increased risk of AF was seen in the first
six months after HF diagnosis (OR 3.62, 95% CI:
2.97–4.42) compared with the risk after five years.
Other risk factors were excessive alcohol consumption
(OR 2.91, 95% CI: 1.60–5.30), valvular heart disease
(OR 1.98, 95% CI: 1.63–2.40) and asthma (OR 1.23,
95% CI: 1.05–1.43). Reduced risks of AF were found
with use of beta-blockers (OR 0.78, 95% CI: 0.67–
0.91) and statins (OR 0.65, 95% CI: 0.56–0.76).

Conclusions: The absolute risk of first ever AF is high
in patients with a first diagnosis of HF, particularly in
the first six months after diagnosis. This temporal rela-
tionship, together with identified risk factors for AF,
warrants consideration in the medical care of patients
with AF.

154. One-Year Survival After Acute Myocardial
Infarction (AMI): The Effect of Care Pathway in
Italy

Valeria Belleudi, Martina Ventura, Paolo Sciattella,
Nera Agabiti, Mirko Di Martino, Riccardo Di
Domenicantonio, Marina Davoli and Danilo Fusco

Department of Epidemiology, Lazio Regional Health
Service, Rome, Italy

Background: The relationship between guide-lines
adherence and outcomes in patients with AMI has
been widely investigated considering the phases
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(emergency, acute, post-acute) of the Care Pathway
(CP) separately.

Objectives: To evaluate the effect of the AMI CP on
1-year survival.

Methods:We conducted a cohort study selecting AMI
patients from health information systems during 2011-
13. Patients’ clinical history was defined by retrieving
previous hospitalizations and drugs prescriptions. For
each subject the probability to arrive in hospital and
the conditional probabilities to survive to 30days from
admission and to 365days post discharge were esti-
mated through multivariate logistic models. The 1-
year survival probability was calculated as the product
of the three probabilities.
Different scenarios of CP quality were defined in

terms of emergency timeliness (time between resi-
dence and the nearest hospital), hospital performance
in treatment of acute phase (number/timeliness of
PTCA on STEMI) and drug therapy in post-acute
phase (number of drugs among: antiplatelet, β-
blockers, ACE inhibitors/ARBs, statins). The 1-year
survival Probability Ratio (PR) and its Bootstrap Con-
fidence Intervals (BCI) between who effected the best
CP (timeliness<20’, hospitalization in high perfor-
mance hospital, complete drug therapy) and who
effected the worst (timeliness≥20’, hospitalization in
low performance hospital, suboptimal drug therapy)
were calculated for a mean-severity patient and vary-
ing sex and age.

Results: We identified 29392 AMI. The out-of-hospi-
tal mortality was 27.9%. Among the people arrived in
hospital, 41.4% had a hospitalization for STEMI with
11.3% of mortality in acute phase and 5.6% in post-
acute phase. For a patient of mean-severity the PR
was 1.39 (BCI 1.26-1.60). The ratio didn’t change by
sex, while it moved from 1.13 (BCI 1.09-1.20) for
age<65years to 2.39 (BCI 1.86-3.26) for
age>85years.

Conclusions: The 1-year survival probability post
AMI depends strongly on CP. Improving the perfor-
mance in the different phases, taking into account the
relationship among these, can lead to considerable sav-
ing of lives, in particular for older subjects.

155. Epidemiology of Pulmonary Arterial
Hypertension in a Large US Commercially Insured
Pediatric Population, 2010-2013

Lin Li1, Susan Jick1, Stefanie Breitenstein2, Gemzel
Hernandez2, Alexander Michel3 and David Vizcaya3

1Boston Collaborative Drug Surveillance Program,
Boston University School of Public Health, Lexington,
MA, United States; 2Global Clinical Development,
Bayer Pharma AG, Wuppertal, Germany; 3Global Ep-
idemiology, Bayer Pharma AG, Berlin, Germany

Background: Pulmonary arterial hypertension (PAH)
is associated with important morbidity and mortality.
Research on epidemiology and characteristics of
PAH in a pediatric general population is limited.

Objectives: To estimate the annual incidence rates and
prevalence of PAH in a US-based general population
of patients less than 18years in 2010-2013, and to de-
scribe these PAH patients with respect to characteris-
tics, co morbidities, treatments, and diagnostic
procedures used.

Methods: Using the US MarketScan claims database
we identified 695 pediatric patients with treated PAH
in 2010-2013 (including 219 incident cases). We esti-
mated annual incidence rates and prevalence overall,
by age and type of PAH (idiopathic and non-idio-
pathic) using Byar’s method. We also described char-
acteristics, co morbidities, treatment patterns, and
diagnostic procedures for these patients.

Results: The annual incidence rates of PAH per
1,000,000 person-years in the pediatric population
ranged from 4.84 to 8.14 in 2010-2013; 0.47 to 0.88
for idiopathic PAH, and 4.34 to 7.32 for non-idio-
pathic PAH. The annual prevalence of PAH in pediat-
ric patients ranged from 25.71 to 32.62 per 1,000,000
children; 4.42 to 6.03 for idiopathic PAH, and 21.29 to
26.96 for non-idiopathic PAH in 2010-2013. Inci-
dence rates and prevalence were highest in children
aged less than 2years. Around 36% of cases were born
prematurely. Most PAH cases (75%) had some type of
congenital heart defect, and 13% had Down’s syn-
drome. Monotherapy was the most common treatment
option (83%), followed by dual therapy 13%, and only
4% concomitantly received three or more drugs. PDE-
5 inhibitors were the most commonly used treatments.
Around 93% had at least one echocardiogram or right
heart catheterization.

Conclusions: PAH is very rare in children and espe-
cially rare in the absence of mitigating factors such
as premature birth or congenital heart defects. The an-
nual incidence rates and prevalence of PAH in the US
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commercially insured pediatric population were simi-
lar to the estimates reported in European countries.

156. Doubling of Serum Creatinine and the Risk of
Cardiovascular Outcomes in Patients with Chronic
Kidney Disease and with Diabetes Mellitus Type 2:
A Cohort Study

Cornelia Schneider1,2, Blai Coll3, Susan S. Jick4 and
Christoph R. Meier1,2,4

1Basel Pharmacoepidemiology Unit, University Hos-
pital Basel, Basel; 2Pharmaceutical Sciences, Univer-
sity of Basel, Basel; 3Renal Development, AbbVie,
Chicago; 4Boston Collaborative Drug Surveillance
Program, Boston University School of Public Health,
Lexington

Background: Doubling of serum creatinine is often
used as a surrogate marker for worsening kidney func-
tion in nephrology trials. Most people with chronic
kidney disease die of other causes before reaching
end-stage renal disease.

Objectives: We were interested in the association be-
tween doubling of serum creatinine and the risk of a
first-time diagnosis of angina pectoris, congestive
heart failure, myocardial infarction, stroke or transient
ischemic attack in patients with chronic kidney disease
and with diagnosed type 2 diabetes mellitus.

Methods:We identified adult patients registered in the
‘Clinical Practice Research Datalink’ with incident
chronic kidney disease defined by at least two esti-
mated glomerular filtration rate values <90ml/min
per 1.73m2 and type 2 diabetes mellitus. We did a co-
hort study with a cox-proportional hazard analysis
with doubling of serum creatinine as time-dependent
variable to assess the cardiovascular risk.

Results: We identified in total 27’811 patients, 693
developed angina pectoris, 1069 congestive heart fail-
ure, 508 myocardial infarction, 970 stroke, and 578
transient ischemic attacks. Patients whose serum creat-
inine doubled during follow-up had increased risks of
congestive heart failure (HR 2.98, 95% CI 2.27-3.89),
myocardial infarction (HR 2.53, 95% CI 1.62-3.96),
and stroke (HR 1.93, 95% CI 1.38-2.69), as compared
to patients whose serum creatinine did not double. The
relative risks of angina pectoris (HR 1.18, 95% CI
0.66-2.10) or a transient ischemic attack (HR 1.32,
95% CI 0.78-2.22) were similar in both groups.

Conclusions: Diabetic patients with a doubling of se-
rum creatinine were at an increased risk of congestive
heart failure, myocardial infarction or stroke, com-
pared to diabetic patients whose serum creatinine did
not double during follow-up.

157. Use of Antidepressants Before and After Start
of Treatment for Psoriasis. A Nation-Wide Cohort
Crossover Study

Ingegärd Anveden-Berglind and Anders Sundström

Centre for Pharmacoepidemiology, Karolinska
Institutet, Stockholm, Sweden

Background: Psoriasis is associated with an increased
risk of depression, particularly among those with a se-
vere disease.

Objectives: To study differences in use of antidepres-
sants before and after initiation of biological, non-bio-
logic systemic and topical treatment.

Methods: A cohort cross-over study of psoriatic pa-
tients, who between July 2007 and December 2011
started a first (since July 2005) regimen with i) bio-
logics, ii) non-biologic systemics, or iii) topicals
(calcipotriol).
Rate Differences per 100 person-years of observa-

tion (RD, [95% confidence interval]) of subjects filling
prescriptions of antidepressants, yearly, two years be-
fore treatment start and three years thereafter were cal-
culated (in an intent-to treat analysis), comparing
starters of biologics and non-biologic systemics; and
non-biologic systemics and topicals, respectively.

Results: A total of 3,618 patients started a biologic
regimen, with a total of 10,785years of follow-up
(FU); 15,855 started non-biologic systemic
(43,399years of FU); and 54,678 started topical treat-
ment (154,338years of FU).
In all three treatment groups, the rate of users of an-

tidepressants increased most before and during the first
year after start of psoriatic treatment, e.g. biologics:
from 15.1 per 100 before to 16.7 one year after. The
rates slightly increased during years 2 and 3.
Those treated with biologics and non-biologic sys-

temics showed no differences in the rate of patients
prescribed antidepressants (highest RD 0.61/100 [-
0.79 to 2.01] two years prior to start of treatment).
Comparing non-biologic systemics to topicals, lower
rates of antidepressant use were seen among those
treated with topicals, throughout the observation
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period: RD per 100 person-years from 2.42 (1.76-
3.08) two years before start to 2.85 (2.08-3.61) in the
third year after.

Conclusions: No difference in the use of anti-depres-
sants could be observed between those treated with bi-
ologicals compared to those with non-biologic
systemics. However, those with a less severe psoriasis,
only treated topically, showed consistently less use of
anti-depressants.

158. Association Between Atopic Diseases and
Attention-Deficit/Hyperactivity Disorder:
Systematic Review and Meta-Analyses

Jurjen van der Schans1, Rukiye Cicek1, Tjalling W. de
Vries2, Eelko Hak1 and Pieter J. Hoekstra3

1Pharmacy, Pharmacoepidemiology &
Pharmacoeconomics, University of Groningen, Gro-
ningen, Netherlands; 2Pediatrics, Medical Centre
Leeuwarden, Leeuwarden, Friesland, Netherlands; 3

Psychiatry, University of Groningen, University Medi-
cal Center Groningen, Groningen, Netherlands

Background: A review by Schmitt and colleagues
showed an association between eczema and atten-
tion-deficit/hyperactivity disorder (ADHD). Though
such an association was not observed for asthma and
allergic rhinitis more recent studies indicated also an
association with these atopic diseases.

Objectives: We aimed to systematically review the
available evidence on the association between atopic
diseases and ADHD in children and adolescents and
to estimate the strength of the association in a meta-
analysis.

Methods:We performed a systematic review of obser-
vational cross-sectional and longitudinal studies with a
time-component that assessed the association between
atopic disorders and ADHD, including asthma, atopic
eczema, and allergic rhinitis in children and adoles-
cents. For longitudinal studies, we estimated a
weighted Mantel-Haenszel odds ratio of these associa-
tions using a meta-analysis of crude data.

Results: The majority of cross-sectional and longitudi-
nal studies reported a statistically significant positive
association between one or more atopic diseases and
ADHD. The meta-analysis among longitudinal studies
revealed an overall weighted odds ratio for asthma of
1.34 (95% confidence interval [CI] 1.24-1.44), 1.32

(95% CI 1.20-1.45) for atopic eczema, and 1.52
(95% CI 1.43-1.63) for allergic rhinitis. Heterogeneity
of study data was low (I2: 0%, p= .46 and p= .64, re-
spectively) for both studies examining asthma and ec-
zema, but substantial for rhinitis studies (I2: 82%,
p= .004).

Conclusions: Our systematic review provides firm ev-
idence that ADHD is associated with atopic diseases
with an average of 30% to 50% higher odds of devel-
oping ADHD compared with persons without these
diseases.

159. High Prevalence of Hypovitaminosis D in
Patients with Chronic Low Back Pain: Evidence
from Systematic Review and Meta-Analysis

Dipika Bansal1, Rambabu Vatte1, Chandra Sekhar
Boya1, Babita Ghai2 and Kapil Gudala1

1Pharmacy Practice, National Institute of Pharmaceu-
tical Education and Research, Mohali, Punjab, India;
2Anesthesiology, Post Graduate Institute of Medical
Education and Research, Chandigarh, Punjab, India

Background: In major proportion of patients with
LBP, the anatomical pathology cannot be pinpointed
through physical examination and diagnostic tests,
and thus the condition is classified as nonspecific low
back pain. Evidence about vitamin D deficiency in pa-
tients with chronic low back pain (CLBP) was con-
flicting and heterogeneous.

Objectives: To conduct a systematic review and a
meta-analysis to assess the prevalence of
Hypovitaminosis D in CLBP, and to assess the factors
responsible for heterogeneity.

Methods: A systematic research on all published arti-
cles until August 2015 was conducted in PubMed and
EMBASE. All observational studies that had mea-
sured serum vitamin D levels in CLBP patients were
included in the systematic review. According to the
level of 25-OHD, vitamin D deficiency was defined
as a 25-OHD level of≤20ng/mL and vitamin D insuf-
ficiency as 21 to 29ng/mL, and normal level as above
30ng/mL. Pooled prevalence percentage (PPP) esti-
mates and 95% confidence intervals (CIs) were calcu-
lated using the random-effects model. Subgroup
analyses and sensitivity analysis were also carried out.

Results: Overall prevalence of vitamin D deficiency in
CLBP patients was found to be 69.2% (95% CI,
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58.8%-79.5%). Subgroup analyses based on study de-
sign, study quality, and study location did not explain
between-study heterogeneity; however, type of bio-
marker assessed [25-hydroxyvitamin D3 vs 25-
hydroxyvitamin D (D2  D3)] could account for some
degree of heterogeneity.

Conclusions: This study indicates a strong association
between vitamin D deficiency and CLBP and justifies
serum 25-OHD assessment in patients with CLBP. Vi-
tamin D supplementation may be used as an adjuvant
treatment for patients with CLBP. However, random-
ized clinical trials are required to confirm our findings.

160. Correlates of Osteoporotic Fractures Among
Type 2 Diabetic Patients

Inbal Goldshtein1,2, Julie Chandler3, Ann DePapp3,
Sophia Ish-Shalom4, Gabriel Chodick1,2 and Allison
Martin Nguyen3

1Tel Aviv University, Tel Aviv, Israel; 2Epidemiology
and Database Research, Maccabi Healthcare Ser-
vices, Tel Aviv, Israel; 3Epidemiology, Merck, New
Jersey, United States; 4Elisha Hospital, Haifa, Israel

Background: Little is known about the association
between type 2 diabetes (T2DM) and fragility
fractures.

Objectives: To identify diabetes-specific predictors of
an osteoporotic fracture.

Methods: This study utilized the computerized data-
base of a large insurer and provider of healthcare ser-
vices in Israel. The first phase included a cross
sectional analysis to assess the current prevalence of
fracture history among OP patients with and without
T2DM. Subsequently, a sub-cohort of osteoporotic
T2DM patients with no fracture at OP diagnosis (index
date), was retrospectively analyzed to identify corre-
lates of incident fractures among diabetic OP patients,
using time to event (Cox’s-proportional hazard)
analysis.

Results: A total of 97,454 OP patients were identified
of whom 18% were diabetic. The prevalence of major
osteoporotic fractures (hip, spine, Colle’s or
humerous) was significantly higher among T2DM
(42%) compared to DM-free patients (31%) across
all fracture sub-types (age and sex standardized ra-
tio=1.19, P<0.001), and particularly increased in
hip fractures (8.8% vs. 5.8%). Diabetic OP patients

were more likely to be older (mean current age 74.3y
vs. 69.1y) and males (20.8% vs. 14.4%, p<0.001)
as compared with DM-free ones. Screening rates for
bone mineral density were similar in both groups
(79.3% vs. 79.9%), and median most recent t-scores
were significantly (P<0.001) higher in both total-hip
(-1.3 vs. -1.6) and vertebrae (-1.4 vs. -1.8) yet rela-
tively similar in femur neck (-1.8 vs. -1.9, p<0.001)
for T2DM patients vs. DM-free.
In a multivariable model among T2DM patients

with osteoporosis, fracture risk was significantly asso-
ciated with neuropathy (HR=1.22, 95% CI: 1.05-
1.42), history of hypoglycemic events (HR=1.21,
1.07-1.37), cardiovascular disease (HR=1.25, 1.14-
1.38), chronic kidney disease, and prolonged intake
of thiazolidinedione (12+ months vs. <12months:
HR=1.34, 1.04-1.73).

Conclusions: This large population-based study quan-
tifies the unique risk factors for fracture among dia-
betic patients, and confirms that patients with T2DM
are at increased risk for major osteoporotic fractures
and that the presence of micro and macro vascular dis-
ease appears to further increase the risk.

161. Osteonecrosis Of The Jaw And Cancer
Survival: A Danish Population-Based Cohort
Study

Priscila Corraini1, Uffe Heide-Jørgensen1, Morten
Schiødt2, Sven Erik Nørholt3, Henrik Toft Sørensen1

and Vera Ehrenstein1

1Department of Clinical Epidemiology, Aarhus Uni-
versity, Aarhus, Denmark; 2Department of Oral and
Maxillofacial Surgery, Ringshospitalet, Copenhagen
Ø, Denmark; 3Department of Oral and Maxillofacial
Surgery, Aarhus University, Aarhus, Denmark

Background: Osteonecrosis of the jaw (ONJ) is a se-
vere adverse effect associated with bone-targeted
agents (BTAs) in cancer patients. The impact of ONJ
on the prognosis of cancers is poorly understood.

Objectives: To examine survival among cancer pa-
tients with a clinically-confirmed diagnosis of ONJ,
and in cancer patients using BTAs.

Methods: Using individually-linked data from Danish
nationwide registries and research databases, we iden-
tified a cohort of 150 cancer patients (52% breast can-
cer) with clinically-confirmed ONJ between 2009 and
2014. Two comparison cohorts without ONJ were
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constructed. The first comparison cohort was drawn
from the source population of cancer patients. The ad-
ditional requirement for drawing a second comparison
cohort was a record of hospital-administered treatment
with bisphosphonate or denosumab before the index
date. Both comparison cohorts were matched on year
of birth, cancer site, metastatic stage at diagnosis and
year of cancer diagnosis at the date of ONJ diagnosis
(index date). Follow-up started on the index date and
continued until emigration, death or September 9,
2015. Survival was estimated using the Kaplan-Meier
method. We used Cox regression to estimate mortality
rate ratios and 95% confidence intervals (CIs),
adjusting for sex, comorbidity and presence of distant
metastases at index date.

Results: The one and five-year survival of the cancer
patients diagnosed with ONJ were 68% (95% CI:
60% to 75%) and 19% (95% CI: 4.7% to 41%), re-
spectively. Compared with cancer patients without
ONJ (N=1,374), their adjusted mortality rate ratio
was 3.0 (95% CI: 2.2 to 4.1). Compared with cancer
patients without ONJ and with hospital-based BTA
use history (N=854), the adjusted mortality rate ratio
was 1.4 (95% CI: 1.0 to 1.9).

Conclusions: ONJ is a predictor of poor survival in
cancer patients. The association was attenuated in
those with known history of BTA use.

162. Comorbid Diseases Preceding Diagnosis of
Progressive Multifocal Leukencephalopathy

Ellen Iacobaeus1, Sarah Burkill2, Shahram
Bahmanyar2, Lou Brundin1, Mikael Fored2, Tomas
Olsson1 and Scott Montgomery3

1Department of Clinical Neurosciences,
Neuroimmunology Unit, Karolinska Institutet, Stock-
holm, Sweden; 2Department of Medicine, Solna, Clin-
ical Epidemiology Unit, Karolinska Institutet,
Stockholm, Sweden; 3Clinical Epidemiology and Bio-
statistics, Örebro University, Örebro, Sweden

Background: Progressive multifocal
leukencephalopathy (PML) is a rare, often fatal viral
disease characterized by progressive damage of the
white matter of the brain. It is associated with the John
Cunningham (JC) polyomavirus, which is carried by a
majority of people and is usually harmless except
among those with an impaired immune system, such
as patients exposed to immunosuppressant medica-
tions. A PML diagnosis is not always accurate and

epidemiology of the disease, such as the true incidence
and patient characteristics, is incompletely described.

Objectives: To identify diseases preceding diagnosis
of definitive, probable and possible PML, after exclud-
ing incorrect PML diagnoses by medical record
review.

Methods: Patients with PML diagnoses in Sweden be-
tween 1988 and 2013 were identified through the Pa-
tient Register using ICD 9 code 046D and ICD 10
code A81.2 (n=281). The register also provided data
on comorbidity. Medical records were reviewed and
information on clinical characteristics was collected.
Each of the diagnoses was determined as definite
PML, possible PML, probable PML or non-PML
based on the consensus statement for the AAN
neuroinfectious disease section published in 2013
(PMID 23568998).

Results: In total 251 (89%) medical records were
available and examined, and 84 (33%) of the diagno-
ses were confirmed. The most common comorbidity
preceding PML diagnosis were solid tumor malignan-
cies, haematological malignancies, HIV infection,
multiple sclerosis, rheumatoid arthritis and organ
transplant. Of the 23 people identified as having
HIV, 15 (65%) had definite, 3 (13%) had possible
PML diagnosis and 5 (22%) have an incorrect PML di-
agnosis. Of the 50 patients with a solid tumor malig-
nancy, 17 (34%) had definite, 6 (12%) possible PML
and 27 (54%) was diagnosed incorrectly. Of the 49 pa-
tients with haematological malignancies, 26 (53%) had
definite, 2 (4%) had probable, 10 (20%) possible PML
and 11 (22%) was diagnosed incorrectly.

Conclusions: A substantial proportion of PML diag-
noses recorded in Sweden are incorrect, particularly
among those with malignancies. Assessing comorbid-
ity history could be an important part of the diagnostic
processes for PML.

163. Comorbid Diseases Preceding Diagnosis of
Idiopathic Intracranial Hypertension

Anna S. Sundholm1, Sarah Burkill2, Olafur
Sveinsson1, Shahram Bahmanyar2 and Ingela Nilsson
Remahl1

1Department of Clinical Neuroscience, Karolinska
Insitutet, Stockholm, Sweden; 2Centre for
Pharmacoepidemiology, Department of Medicin,
Karolinska Institutet, SolnaStockholm, Sweden
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Background: Idiopathic intracranial hypertension
(IIH) is a neurological disorder with symptoms related
to high intracranial pressure where the underlying
causes are not fully known. The common clinical pre-
sentation is headache in combination with visual dis-
turbances due to papilledema. IIH mainly affects
overweight women of childbearing age. Although in-
completely understood, it is thought that hormonal dis-
turbances and exposure to medications such as
tetracyclines might be associated with an increased
risk of IIH. An IIH diagnosis is not always accurate
and patient characteristics are incompletely described.

Objectives: To identify comorbid diseases preceding
correct diagnosis of IIH by review of medical records.

Methods: Patients with IIH in Stockholm county be-
tween 2006 and 2013 were identified through the Pa-
tient Register using ICD 10 code G93.2 (n=210).
Medical records were available for 207 individuals
and information on clinical characteristics and treat-
ments one year preceding diagnosis was collected.
Each of the diagnoses was determined as IIH or non-
IIH based on the modified Dandy diagnostic criteria
for IIH.1

1. Friedman DI and Jacobson DM. Diagnostic
criteria for idiopathic intracranial hypertension. Neu-
rology. 2002; 59: 1492-5.

Results: In total, 112 (54%) patients fulfilled all the
criteria for IIH and 23 (11%) were regarded as proba-
ble IIH. Female to male ratio was 6.1:1. Over 90 % of
patients with definite or probable IIH with available
data (103) were overweight. 28 (21%) of the patients
had received a diagnosis of an infection (respiratory
infections 10 (7%) and gastrointestinal infections 4
(3%)) prior to their IIH diagnosis, and 34 (25%) had
a diagnosis of a hormonal disorder including diabetes
9 (7%) and thyroid disorders 10 (7%), or related to
sex hormone changes 16 (12%). Over 20% of men
but none of the women with IIH had been diagnosed
with obstructive sleep apnea prior to their IIH
diagnosis.

Conclusions: Prior to a correct IIH diagnosis, a large
proportion of patients are exposed to infections, hor-
monal disorders and obstructive sleep apnea amongst
men. This information can be useful in aiding an accu-
rate diagnosis of IIH.

164. Psoriasis and Suicide

Wendy J. Carman1, J. Michael Woolley2, Xiangmei
Gu1, Bruce R. Turnbull1 and Cheryl Enger1

1Epidemiology, Optum, Waltham, MA, United States;
2Center for Observational Research, Amgen, Inc,
Thousand Oaks, CA, United States

Background: Despite concerns about depression,
anxiety, or suicidal ideation in psoriasis, there are lim-
ited data on the rates of suicide or all-cause mortality
in patients with psoriasis.

Objectives: Despite concerns about depression, anxi-
ety, or suicidal ideation in psoriasis, there are limited
data on the rates of suicide or all-cause mortality in pa-
tients with psoriasis.

Methods: Design: Retrospective observational cohort
study (2006-2012)
Setting: A large administrative claims database of

commercially insured patients
Participants: 60,695 patients with a psoriasis claims-

based diagnosis and equal number of controls, fre-
quency-matched by age, sex, and year-of-cohort-entry.
Eligibility Criteria: Complete medical and pharmacy

benefit coverage, at least 18years of age, and continu-
ously enrolled for at least 12months at cohort entry.
Exposure: Psoriasis, defined as at least one claim

(ICD-9 code of 696.1) associated with an inpatient or
outpatient physician visit. The severe psoriasis sub-co-
hort additionally required evidence of systemic
treatment.
Outcomes: Suicide rates using an expanded defini-

tion (E-SR) of self-harm resulting in death (ignoring
determination of intent); using a restricted definition
(R-SR) of suicide indicating death by intention; and
all-cause mortality.

Results: We identified 60,695 patients with psoriasis;
6,235 of these were treated with methotrexate or bio-
logics. Suicides rates per 100,000 person-years
(PYS) among all psoriasis patients were 33.33 (95%
CI, 26.31-41.66) for E-SR and 15.59 (95% CI,
10.92-21.58) for R-SR. All-cause mortality rates were
389.63 (95% CI, 364.58-415.93). Adjusted hazard ra-
tios (HRs) compared to the general population com-
parator group (GPC) were E-SR: 1.87 (95% CI, 1.28,
2.74), R-SR: 1.38 (0.83, 2.28), and all-cause mortality:
1.08 (95% CI, 0.98-1.19).

Conclusions: In this large study, psoriasis was associ-
ated with an increased risk of self-harm resulting in
death. Among those with severe psoriasis, there was
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an association with an increased risk of all-cause mor-
tality. Providers should be aware that psoriasis may
carry an increased risk of suicide.

165. Cluster Headache Diagnosis and Treatment in
the Clinical Practice Research Datalink (CPRD)

Evelyn M. Flahavan1, Meghan E. Jones2, Lucy
Mitchell1, Jonathan L. Swain2, James M. Martinez2

and Andrew H. Ahn2

1Global Patient Safety, Eli Lilly & Company, United
Kingdom; 2Eli Lilly & Company, Indianapolis, IN,
United States

Background: Cluster headache (CH) is an uncommon
primary headache disorder characterized by attacks of
severe unilateral orbital, supraorbital, or temporal pain
lasting 15 to 180minutes and is often associated with
ipsilateral autonomic symptoms and/or restlessness or
agitation. Attacks occur daily or near-daily during
cluster periods or bouts, which may last for weeks,
months, or longer. Available data suggest that a lack
of familiarity with the diagnosis and standard of care
for CH contribute to substantial delays in the diagnosis
and effective treatment of CH.

Objectives: We hypothesized that the treatment pat-
terns associated with the diagnosis of CH could serve
as an indirect indicator of the standard of care for pa-
tients with CH.

Methods: We examined the primary care diagnostic
and treatment records from the UK CPRD database
from 1999 to 2013. Those with a CH diagnosis re-
corded at ≥1 visit were in Cohort 1, and the subset
with ≥2 visits with a record of CH were in Cohort 2.
We examined the population characteristics, abortive
and preventive CH treatments, and analgesics pre-
scribed to these patients at any point following their
first CH record.

Results: Over 3.5 million individuals of any age had
eligibility in the CPRD in 2013. Cohort 1 consisted
of 12,258 patients, of whom 47.7% were male. In Co-
hort 1, 15.4% received abortive and 36.5% received
preventive treatments. Of the 2746 patients in Cohort
2, 62.7% were male. Of those in Cohort 2, 39.2% re-
ceived abortive and 62.2% received preventive treat-
ments. Prescribing of abortive medication recognized
for CH (sumatriptan injection; oxygen) was low over-
all and was lower in Cohort 1 versus Cohort 2 (6.7%
vs. 20.5% sumatriptan injection; 2.6% vs. 9.1%

oxygen). Prescribing preventive treatments with rec-
ognized efficacy for CH was also lower for Cohort 1
versus Cohort 2 for verapamil (10.8% vs. 31.3%)
and corticosteroids (18.3% vs. 30.8%).

Conclusions: Based on a lower than expected propor-
tion of males in either cohort and the under-utilization
of recognized CH treatments, these real-world clinical
data raise significant concerns about the awareness of
the diagnosis and treatment of CH.

166. Difference in the Rate of Multiple Sclerosis-
Related Hospitalizations in Portugal Between 2008
and 2013

Marta Pereira, Dimitra Lambrelli, Radek Wasiak and
Sreeram V. Ramagopalan

Real-World Evidence, Evidera, London, United
Kingdom

Background: Multiple sclerosis (MS) is the most
common acquired neurological disorder in young
adults. Recent studies have suggested that MS patient
hospitalisation rates have been declining over the last
decades. Portugal is considered a region of medium
MS prevalence, but epidemiological data from the
country for MS are limited.

Objectives: We sought to investigate the difference in
the rate of MS-related hospitalizations in Portugal be-
tween 2008 and 2013.

Methods: Data on MS-related hospitalizations in 2008
and 2013 were obtained from the Portuguese National
Hospital Discharge Registry. This database includes
all hospitalizations in all public hospitals; MS-related
hospitalizations were identified through an MS diag-
nostic code reported as the primary reason for admis-
sion. MS prevalence was obtained from the Atlas of
MS. The total number of hospitalizations, as well as
the estimates of the Portuguese population, were ob-
tained from Portuguese official statistics. The inci-
dence of hospitalizations was calculated by dividing
the number of hospitalizations in each year by the
number of patients at risk in the same year. The Wald
method was used to calculate the 95% confidence in-
tervals (95% CI) for the rates.

Results: The rate of MS-related hospitalizations de-
creased by 44%, from 15.9/100 person-years (95%
CI: 14.9-16.9) in 2008 to 8.9/100 person-years (95%
CI: 8.2-9.6) in 2013. Over the same period, the rate
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of all hospitalizations in Portugal decreased from 11.7
per 100 person-years (95% CI: 11.7-11.7) to 11.2 per
100 person-years (95% CI: 11.1-11.2). The mean
(standard deviation) age of the MS patients hospital-
ized was 39.1 (11.9) and 40.5 (12.3); 66.8% and
71.5% were female and the median (interquartile
range) length of stay was 3 (1-6) and 4 (1-6) days, re-
spectively in 2008 and 2013.

Conclusions: The reported decrease in MS-related
hospitalizations between 2008 and 2013are in accor-
dance with what has been observed in other countries
and coincides with the release of new therapies for
MS in Portugal. Our findings provide further epidemi-
ological data on MS in Portugal and health care re-
source use in these patients.

167. Comparing the Incident Rates of Multiple
Outcomes in Multiple Sclerosis Population by
Marketscan and Clinformatics Data Mart

Ling Zhang1, Susan Colilla1, Chuntao Wu1, Jasmanda
Wu1, Jane Thammakhoune1, Meera Kumar1,
Stephanie Tcherny-Lessenot2, Marie-Laure
Kurzinger2, Susan Welsh1 and Juhaeri Juhaeri1

1Global Pharmacovigilance and Epidemiology,
Sanofi, Bridgewater, NJ, United States; 2Global
Pharmacovigilance and Epidemiology, Sanofi,
Chilly-Mazarin, France

Background: It is estimated that 400,000 people in
the United States (US) and about 2.5 million people
worldwide have Multiple Scoliosis (MS). Every week
in US, 200 new cases are diagnosed. Meanwhile, the
incidence of many disease conditions that develop in
MS patients is unknown.

Objectives: In this study, using US claim database
Marketscan and Clinformatics Data Mart, the incident
rates of multiple conditions were estimated in an MS
cohort population. The outcomes measured included
depression, diabetes, sepsis, pneumonia, non-infec-
tious colitis and convulsions.

Methods: MS population was identified from Com-
mercial data by ICD9-CM codes, in Marketscan from
1/1/2009 to 6/30/2014; in Clinformatics from 4/1/
2008 to 12/31/2013. The first MS diagnosis date in da-
tabase was defined as the index date. The patients were
at least 18years old and had a second diagnosis of MS
on a date at least 30days after the index date. The out-
comes were defined by any ICD-9 CM diagnosis

codes in the inpatient records. The incidence rates
were measured overall or by age group and gender
for each cohort, while any cases with an outcome diag-
nosis code within 183days prior to index date were ex-
cluded. Age and gender standardized incident ratios
(SIRs) were calculated using Clinformatics results as
standard.

Results: There were 72,429 patients in Marketscan
and 10,833 patients in Clinformatics before excluding
baseline cases from each cohort. The mean age in
years was 46.6 (±10.5) in Marketscan vs. 43.9
(±12.5) in Clinformatics; there were 23.3% vs.
24.7% of male for MarketScan and Clinformatics, re-
spectively. Comparing MarketScan results to
Clinformatics, ratios of overall incident rate ranged
from 1.37 to 2.13 across different outcomes. Based
on age and gender SIRs, pneumonia indicated the
highest result: 2.20 (95% CI: 2.08 to 2.32), and de-
pression was the lowest at 1.35 (96% CI: 1.29 to 1.42).

Conclusions: These two databases include different
groups of MS patients. The population in MarketScan
is larger and older than patients in Clinformatics.
Across all six outcomes, SIRs vary and range
from1.35 to 2.20 using Clinformatics results as
standard.

168. Multiple Sclerosis and VTE

Wendy J. Carman1, Julia LaGuette2, David D. Dore1

and Andrew T. McAfee1,3

1Epidemiology, Optum Analytics, Waltham, MA,
United States; 2Drug Safety & Risk Management,
Biogen, IDEC, Cambridge, MA, United States; 3

Deceased

Background: Multiple sclerosis (MS), an immune-
mediated disease is associated with muscle weakness
and reduced activity. Venous thromboembolism
(VTE) is associated with immobility; however, studies
of VTE and MS are scarce.

Objectives: To examine the association of MS and
VTE.

Methods: DESIGN: Secondary analysis in a retro-
spective cohort study
SETTING: Optum Research Database, containing

eligibility, pharmacy, and medical claims data from a
large U.S. health insurer
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PATIENTS: Patients with 2 or more claims for the
diagnosis of MS (ICD-9 code 340) between
01JAN2003 and 31DEC2007 (n=21,952), enrolled
at least 6months prior to entry were further stratified
by treated vs untreated status, defined by drug codes
indicating the dispensing or administration of thera-
pies used for the treatment of MS: interferon beta-1a,
interferon beta-1b, glatiramer acetate or natalizumab.
A comparison cohort from the same time-period
(n=70,748) with no claims for MS or MS drugs dur-
ing baseline or follow-up were age-gender-fre-
quency-matched 4:1 to the treated MS sub-cohort.
OUTCOME MEASURES: Diagnoses of deep vein

thrombosis (DVT), pulmonary embolism (PE) and
VTE were defined by in hospital or emergency room
ICD-9 diagnosis codes and claims for anticoagulant
treatment starting within 2weeks of the first claim
and continuing for at least 15days. If there were only
outpatient claims, we required claims for an associated
procedure with 15days.
STATISTICAL ANALYSIS: Analyses compared

period prevalence rates (PR) of outcomes per 1000
person-years of enrollment in each MS cohort (i.e.,
treated and untreated) to the age- and gender-matched
general population cohort. These are presented as
prevalence rate ratios (PRRs) with 95 percent confi-
dence intervals.

Results: PRRs for outcomes were significantly ele-
vated compared to the general population cohort for
both treated and untreated MS patients. PRRs for
VTE, comparing treated and untreated MS patients to
the general population were 2.6 (95% CI: 2.1-3.1)
and 2.3 (95% CI: 1.6-3.4), respectively. Results for
PE and DVT were similar.

Conclusions: Our results expand the knowledge of the
relationship between MS and VTE and reveal a strong
signal that MS patients need careful management of
VTE risk factors.

169. Epidemiology of Treatment Resistant
Depression in Taiwan: Estimates and Limitations

Daniel Fife1, Yu Feng2, Michael Yao-Hsien Wang3,
Bruce Wang4 and C. J. Chang5

1Epidemiology, Janssen R&D, Titusville, NJ, United
States; 2Medical Affairs, Janssen R&D, Beiging,
China; 3Medical Affairs, Janssen Taiwan, Taipei, Tai-
wan; 4Elysia Medical Group, Taipei, Taiwan; 5Chang
Gung University, Tao-Yuan, Taiwan

Background: Treatment resistant depression (TRD) is
often defined by non-response to 2 antidepressant
(AD) regimens in a single episode of major depressive
disorder (MDD). Epidemiologic data on TRD in Asia-
Pacific countries are limited.

Objectives: Describe the epidemiology of TRD in the
population of Taiwan including incidence, prevalence,
and the AD medications and health services used.

Methods: Cohort study of approximately 1 million
subjects randomly sampled from Taiwan’s National
Health Insurance Research database. Incident MDD
cases aged >=18 had a clean period of 120days with
no diagnosis of depression and no dispensing of an
AD medication followed by a depression diagnosis
and an AD medication dispensing within <=30days
in 2005. Cases were followed through 2013 or until
120days passed with no depression diagnosis and no
AD medication dispensing. TRD was defined by
2AD regimens that were each followed by different
AD regimens.

Results: Among 2,756 subjects with MDD, TRD de-
veloped in 567 (20.1%, 95% CI: 19.1, 22.1); i.e., 8.1
(95% CI: 7.4, 8.7) incident TRD cases /10,000 popula-
tion in 2005; a median of 449days from onset of MDD
to onset of TRD. On seeing these results, several psy-
chiatrists practicing in Taiwan, indicated that if an AD
medication was not effective, they would switch in
<=3months. Thus, > 6months from onset of MDD
to onset of TRD, i.e., to starting the third AD medica-
tion, suggested changing prophylactic treatment rather
than changing treatment during a non-responsive
MDD episode. With a limit of 6months from onset
of MDD to TRD, 2.3%, (95% CI: 1.8, 3.0) of the
MDD subjects developed TRD; i.e., 0.9 (95% CI:
0.7, 1.6) incident cases/10,000 population in 2005.

Conclusions: The estimate without a limitation on
time from MDD to TRD is consistent with estimates
from US database studies that also didn’t impose such
a limitation. If a time limit is imposed to reflect clinical
strategies for changing ineffective AD medications,
the estimated incidence of TRD drops markedly, indi-
cating a need for better ways to identify the ends of
MDD episodes in database studies of the epidemiol-
ogy of TRD.

170. Characterizing the Epidemiology of
Myasthenia Gravis and Neuromyelitis Optica
Using the Clinical Practice Research Datalink
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J. Alexander Cole1, Christopher Ll Morgan2 and Sara
Jenkins-Jones2

1Epidemiology, Alexion, New York; 2Epidemiology,
Pharmatelligence, Cardiff

Background: Myasthenia gravis (MG) and neuromy-
elitis optica (NMO) are rare autoimmune disorders.
Accurate estimates of the epidemiology of these con-
ditions are required to determine the burden of disease.

Objectives: The aim of this study was to determine the
prevalence and incidence of MG and NMO in a UK
population.

Methods: This was a descriptive study. Data was
sourced from the Clinical Practice Research Datalink
(CPRD); a database derived from UK general practice.
Analysis was limited to practices participating in the
CPRD linkage scheme to allow access to secondary
care data. Cases of MG and NMO were identified by
Read and ICD-10 codes. In addition identified cases
of MG were defined as ‘probable’ based on therapy
and treatment rules. Period prevalence was calculated
for 2013. Annual incidence was estimated based on
average annual incidence observed between 2000 and
2013. 95% confidence intervals were calculated for
all estimates.

Results: 2,460 patients with a diagnosis of MG were
identified. 1,052 patients were registered with a CPRD
practice during 2013; a period prevalence of 40.1
(95% CI 37.8–42.6) per 100,000 patients. Incidence
of MG was 2.2 (2.0-2.3) per 100,000 patient years
(kpy). 1,612 (65.5%) cases were defined as probable
MG of which 799 cases were registered during 2013;
a period prevalence of 30.5 (95% CI 28.4–32.7) per
100,000 patients. Incidence of probable MG was 1.6
(95% CI 1.5-1.8) per 100,000 kpy. 213 patients with
a diagnosis of NMO were identified and 95 were reg-
istered during 2013; a period prevalence of 3.6 (95%
CI 2.9–4.4) per 100,000 patients. Incidence of NMO
was 0.21 (95% CI 1.73-2.64) per 100,000 kpy.

Conclusions: This study estimated the prevalence of
MG as between 30.5 and 40.1 per 100,000 and
NMO as 3.6 per 100,000. These estimates are a higher
than those previously estimated. Limitations of obser-
vational data sources need to be considered when
interpreting these results. Use of multiple data sources
and confirmation of recorded diagnoses using other
criteria may be important in accurately estimating epi-
demiological parameters.

171. Irritable Bowel Syndrome, Depression and
Antidepressant Dispensing: A Study of
Administrative Claims

Robert Perry, Chong Kim, Mausam Patidar, David
Tabano and Heather Anderson

Skaggs School of Pharmacy and Pharmaceutical Sci-
ences, University of Colorado Denver - Anschutz Med-
ical Campus, Aurora, CO, United States

Background: Irritable Bowel syndrome (IBS) is a
common idiopathic disorder subtyped by dominant
complaint of chronic diarrhea, constipation, or both
(IBS-D/C/A). Antidepressants (AD) are ‘off-label’
treatments for IBS. Prescribing ADs in the context of
IBS is complex. AD subclasses such as Tricyclics
(TCA) and SSRI/SNRIs cause constipation or diarrhea
‘de novo’. AD use in the context of IBS with and with-
out depression has yet to be described.

Objectives: Describe AD dispensing to IBS patients
by AD subclass and by the presence or absence of in-
cident depression.

Methods: We identified adult patients (18+) with an
ICD-9 code for IBS from 1/1/2002 through 12/31/
2013 from the PharMetrics Legacy Health Plans
Claims Data, a large U.S. administrative claims data-
base. The IBS cohort included patients with one year
of continuous health plan enrollment prior to their in-
dex IBS diagnosis. Incident depression was defined
as depression occurring after the index IBS diagnosis,
with no depression diagnoses in the year prior. AD
dispensing by subclass (SSRI, SNRI, combination or
TCA) was tabulated after index IBS diagnosis and
compared between patients with and without a subse-
quent depression diagnosis.

Results: 89,994 patients with an index IBS diagnosis
were included. The overall incidence of depression
was 11.36%. The AD subclasses differed significantly
by depression status in IBS patients (Chi-Square
(p<.0001). The odds of depression onset was 1.8
times (CI: 1.6-2.0) higher for those dispensed TCAs
as compared to those on multiple ADs. The odds of
depression onset was also twice (2.04, CI: 1.9-2.2) as
high in those on no AD treatment compared to those
on combination.

Conclusions: There’s an association between ADs
and incident depression in IBS patients with possible
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preventative effects against developing depression
which is a common comorbidity in this population.

172. Blood Pressure and Risk of Dementia in a
Cohort of 2.6 Million People Over Two Decades

Nawab Qizilbash1, John Gregson2, Michelle E.
Johnson1, Neil Pearce2, Ian Douglas2, Kevin Wing2

and Stuart J. Pocock2

1OXON Epidemiology, London, United Kingdom; 2

Faculty of Epidemiology and Population Health, Lon-
don School of Hygiene and Tropical Medicine, Lon-
don, United Kingdom

Background: Dementia and high blood pressure are
huge public health issues and it has been proposed that
hypertension in middle age may lead to dementia in
old age.

Objectives: To investigate the association between
systolic blood pressure (SBP) and risk of dementia.

Methods: A cohort derived from the United Kingdom
Clinical Practice Research Datalink included people
aged 40years or older with a first SBP recording be-
tween 1992 and 2009. People with a prior record of
dementia were excluded. Incidence rates and risk ra-
tios for dementia were calculated for each SBP cate-
gory using Poisson regression, adjusted for age at
diagnosis and sex.

Results: In our cohort of 2,665,880 people in UK gen-
eral practices (median baseline age 54years, median
follow-up 8.2years) dementia occurred in 68,827 peo-
ple, a rate of 3.0 per 1,000 person years. Compared to
people with SBP of 95-124mmHg, those with SBP
<95mmHg had an increased risk of dementia (risk ra-
tio 1.52, 95% CI 1.35-1.71), while those with SBP
125-144mmHg had a lower risk of dementia (risk ratio
0.85, 95% CI 0.83-0.87), as did those with SBP
>145mmHg (risk ratio 0.72, 95% CI 0.71-0.74).
However, much of this association appears due to re-
verse causality for when analysis is restricted to de-
mentia occurring >10years after the recording of
SBP, we found that compared to people with SBP of
95-124mmHg, rates were similar in those with SBP
<95mmHg (risk ratio 1.09, 95% CI 0.79-1.51), SBP
125-144mmHg (risk ratio 0.98, 95% CI 0.93-1.02)
and >144mmHg (risk ratio 0.96, 95% CI 0.92-1.00).
When further restricted to 10years after measurement
and age <55years, there was a weak association of in-
creased BP with dementia: risk ratio 1.11, 95% CI

0.97-1.27, p=0.12 for SBP 125-144mmHg; risk ratio
1.15, 95% CI 1.00-1.33, p=0.048 for SBP
>144mmHg. These patterns persisted after adjust-
ment for potential baseline confounders (antihyperten-
sives, cardiovascular disease, chronic obstructive
pulmonary disease and smoking).

Conclusions: There is little evidence for the hypothe-
sis that hypertension in middle age increases the risk
of dementia in old age, and if true is much weaker than
previously suggested.

173. Body Mass Index and Risk of Parkinson’s
Disease in a Cohort of Two Million People Over
Two Decades

Nawab Qizilbash1, John Gregson2, Michelle E.
Johnson1, Neil Pearce2, Ian Douglas2, Kevin Wing2

and Stuart J. Pocock2

1OXON Epidemiology, London, United Kingdom; 2

Faculty of Epidemiology and Population Health, Lon-
don School of Hygiene and Tropical Medicine, Lon-
don, United Kingdom

Background: The association of body mass index
(BMI) and Parkinson’s disease is unclear. A few epi-
demiological studies suggest that overweight/obesity
may be a modest risk factor, while others show no
such association.

Objectives: To investigate the association between
BMI and risk of Parkinson’s disease.

Methods: A cohort derived from the United Kingdom
Clinical Practice Research Datalink (CPRD) included
people aged 40years or older with a first BMI record-
ing between 1992 and 2009 and followed for a median
9.3years identifying all new cases of Parkinson’s dis-
ease. People with a prior record of dementia and/or
Parkinson’s disease were excluded. Incidence rates
were calculated for each BMI category using Poisson
regression.

Results: In our cohort of 1,952,587 people in UK gen-
eral practices with mean baseline age 56years,
Parkinson’s disease (PD) occurred in 11,616 people,
a rate of 0.55 per 1,000 person-years. Compared to
normal weight people, those underweight (BMI <
20kg/m2) had a 15% excess risk of PD (95% CI 7%-
24%) while the overweight (BMI 25-29.9kg/m2) and
the obese (BMI > 30kg/m2) had 12% (95% CI 9%-
18%) and 17% (95% CI 2%-21%) lower risk,
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respectively. These patterns persisted throughout two
decades of follow-up and after adjustment for potential
confounders. There was also an inverse association of
smoking with PD.

Conclusions: Being underweight in middle and old
age carries an increased risk of Parkinson’s disease
over two decades, while the risk appears lower in over-
weight and obese people. These findings are broadly
similar to those for risk of dementia and suggest that
a common mechanism may operate; the reasons re-
quire further investigation.

174. Demographics and Comorbidities in
Parkinsons Disease

Cynthia C. Jones, Jeff Allen and Anne Dilley

Safety and Benefit Risk Management, Biogen, Cam-
bridge, MA, United States

Background: Parkinsons Disease (PD) occurrence in-
creases with age and is more common in men than
women. Assessment of differences between popula-
tions and methodologies that give rise to these findings
is needed. The objective of this study was to assess de-
mographics, comorbidities, and medication usage
among PD patients.

Objectives: This study aimed to assess demographics,
comorbid diagnoses, and medication usage among PD
patients and odds ratios (OR) for comparison to non-
PD patients within US commercial/ Medicare and
Medicaid databases.

Methods: PD patients were selected between 2009
and 2013. PD patients were identified as those with
≥2 medical claims for PD (ICD-9 Code: 332.0, 332.1
and 333.0). Two non-PD patients were matched to ev-
ery PD case based on birth year, gender, time in the
database, and pharmacy benefit eligibility. Comorbid
diagnoses were grouped using the Clinical Classifica-
tion System.

Results: There were 141,482 PD cases in commercial/
Medicare and 22,531 PD cases in Medicaid. More
cases in commercial/ Medicare were majority male
(58.0%) than in Medicaid (39.8%). About 73% of
cases in each database were aged 65years or more.
More cases in the commercial/ Medicare had phar-
macy benefits (69%) than in Medicaid (10%). Comor-
bidities found among at least 70% of cases in both
databases included Other Nervous System Disorders,

Hypertension, Diseases of the Heart, and Other Con-
nective Tissue Disease. Compared to matched con-
trols, PD patients were more likely to experience:
Other Nervous System Disorders (OR: 5.9–8.1), Delir-
ium Dementia and Amnestic and Other Cognitive Dis-
orders (OR: 7.4), Schizophrenia and Other Psychotic
Disorders (OR: 4.3-4.8), and Mood Disorders (OR:
3.8-4.8. The most frequent medication categories were
Movement Disorders (including levodopa)(75.7–
84.4%), Anti-infectives (72.7-76.8%), Analgesic Nar-
cotics (54.1-67.5%).

Conclusions: There are noteworthy demographic dif-
ferences between the patients in the US commercial/
Medicare database compared to those in a Medicaid
database. Despite these differences, this analysis dem-
onstrates that other nervous system disorders and hy-
pertension are the most frequent comorbid diagnoses
in PD cases, and medications for Movement Disorders
are common.

175. Increasing Mental Health Diagnosing and
Treatment Among U.S. Medicaid Youth, 2001-2010

Stephen Crystal, Scott Bilder and Cassandra Simmel

Rutgers University, New Brunswick, NJ, United States

Background: In the United States, several studies
have suggested an increase in attribution of childhood
behavioral difficulties to diagnosable mental disorder,
although survey data do not indicate an increase in
mental health symptoms.

Objectives: To address this question, we examined
trends in diagnosing of specific mental disorders
among low-income American children, enrolled in
the Medicaid program.

Methods: Data were used from the Medicaid Analytic
Extracts for 2001-2010 for 20 states.

Results: Diagnosing increased for all common mental
health disorders, with increases particularly marked
for disorders marked by challenging behaviors. The
diagnosis rate increased by 83% for ADHD, 75% for
oppositional defiant disorder, 27% for conduct disor-
der, 100% for bipolar disorder, and 250% for autism
spectrum disorders. Rates also increased by 160% for
anxiety disorders and 29% for depressive disorders.
In contrast, there was a decline in the proportion diag-
nosed with developmental disability diagnoses such as
intellectual disability (17% decline) and cerebral palsy
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(20%). The proportion with multiple mental health dis-
orders increased. Most diagnosed youth received treat-
ment with medication and/or psychotherapy (95% for
ADHD, 84% for conduct disorder, 87% for emotional
disturbance, 89% for ODD, 97% for bipolar disorder,
and 69% for autism spectrum disorder). For example,
for ADHD, both the proportion receiving medication
and the proportion receiving psychotherapy increased,
and the proportion receiving neither treatment de-
clined from 15% to 8%.

Conclusions: During the decade of the 2000s, there
was a sharp increase in diagnosing of mental health
conditions associated with challenging behaviors
and/or difficulties in school adjustment among youth
enrolled in Medicaid. These developments likely re-
flect a combination of forces including changes in ed-
ucational policies as well as societal trends to
increasingly pathologize challenging behavior of
children.

176. Benzodiazepine Use and Risk of Developing
Alzheimer’s Disease - A Case-Control Study Based
on Swiss Claims Data

Fabienne Biétry1,2, Alena Pfeil3, Oliver Reich4,
Matthias Schwenkglenks3 and Christoph R. Meier1,2

1Basel Pharmacoepidemiology Unit, Division of Clin-
ical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital
Basel, Basel, Switzerland; 3Institute of Pharmaceuti-
cal Medicine (ECPM), University of Basel, Basel,
Switzerland; 4Department of Health Sciences,
Helsana Insurance Group, Zürich, Switzerland

Background: A possible association between benzo-
diazepine use and Alzheimer’s disease (AD) has been
hypothesized in previous studies. We explored the re-
lation between benzodiazepine exposure and the risk
of developing AD in the Swiss ambulatory setting.

Objectives: To estimate the relative risk of developing
AD in relation to previous benzodiazepine use.

Methods:We conducted a matched case-control study
using claims data from the Helsana group, a large
Swiss health insurance provider, to explore benzodiaz-
epine use in cases with AD in 2013 or 2014 and in
controls. We identified cases via recorded incident
use of acetylcholinesterase inhibitors or N-methyl-D-
aspartate receptor antagonist memantine, based on

recorded anatomic therapeutic chemical classification
codes for these drugs. For each case, we identified at
random one control patient with no prescriptions for
one of the above mentioned AD-specific drugs but
matched on age, sex, index date and canton. Every pa-
tient was required to be constantly insured in the
Helsana Group from 2008 on. The date of the first pre-
scription for an AD-specific drug was referred to as the
‘diagnosis date’. Because of the assumption that first-
time prescription of a benzodiazepine close to the di-
agnosis date may be due to symptomatic treatment of
prodromal symptoms of early dementia, we shifted
the index date to 2years before the diagnosis date.
We conducted conditional logistic regression analyses
to calculate relative risk estimates as odds ratios (ORs)
of developing AD with 95% confidence intervals
(CIs), adjusted for use of antidepressants.

Results: The adjusted OR (AOR) (95% CI) of devel-
oping AD for those who started benzodiazepines in
the year before diagnosis was 1.36 (0.94-1.96). After
accounting for benzodiazepine use initiated during
the prodromal phase by shifting the index date, use
of benzodiazepines was not associated with an in-
creased risk of developing AD 0.84 (0.72-0.97).
Long-term benzodiazepine use yielded an AOR of
0.82 (0.58-1.17).

Conclusions: Benzodiazepine use was not associated
with an altered risk of AD after taking into consider-
ation a prodromal phase of 2years.

177. Association Between Prescription Opioid Use
and Insomnia Among Community Members in
Northeast Florida

Mirsada Serdarevic, Vicki L. Osborne and Linda B.
Cottler

Department of Epidemiology, University of Florida,
Gainesville, FL, United States

Background: Approximately 20% of the American
population suffers from sleep disorders, and approxi-
mately 5% of adults will take an opioid in any given
week. Additional research is needed to investigate
the relationship between insomnia and opioid use.

Objectives: The current analysis aims to determine
whether opioid use has an association with insomnia
in a Northeast Florida community setting.
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Methods: A survey study design method was used.
We interviewed community members as part of a com-
munity outreach program, HealthStreet in Northeast
Florida. Community Health Workers assessed baseline
health information, including use of opioids (i.e.,
Vicodin®, Oxycodone, Codeine, Demerol®, Mor-
phine, Percocet®, Darvon®, Hydrocodone). Insomnia
was determined based on self-report: “Have you ever
been told you had, or have you ever had a problem
with insomnia? (yes/no).” Summary descriptive statis-
tics were calculated and logistic regression modeling
was used to determine adjusted odds ratios (ORs) with
95% confidence intervals for insomnia, controlling for
other variables.

Results: Among 7,177 community members recruited
into the sample between 2011-2015 (median age: 44
(IQR: 29, 55)), 43% male; 63% black), 1706 (24%) re-
ported insomnia, and 3484 (48.5%) reported use of
opioids. Insomnia was associated with opioid use
(66% vs 34%), even after controlling for age, sex,
race, and history of depression (adjusted OR, 1.76;
95% CI, 1.56-2.00).

Conclusions: Opioid use was significantly associated
with self-reported insomnia, and the implications are
significant as insomnia continues to be a large public
health concern.

178. Utilization of Psychotropic Drugs in Spouses
of Dementia Individuals: A Population-Based
Study

I. Fan Kuo1, Andrew Basham2, Heather Prior2, Silvia
Alessi-Severini1, James Bolton3, Alan Katz2 and
Shahin Shooshtari3

1College of Pharmacy, University of Manitoba, Winni-
peg, MB, Canada; 2Manitoba Centre for Health Pol-
icy, University of Manitoba, Winnipeg, MB, Canada;
3Department of Community Health Sciences, Univer-
sity of Manitoba, Winnipeg, MB, Canada

Background: Spouses of dementia patients face tre-
mendous physical, emotional and financial stress.
Studies suggested increased prevalence of depressive
symptoms amongst dementia caregivers, but little is
known about psychotropic drug utilization in this
population.

Objectives: This study aimed to evaluate the utiliza-
tion of psychotropic medications amongst spouses of
dementia individuals in the community setting.

Methods: In this population-based, matched cohort
study using the Manitoba administrative databases be-
tween April 2000 and March 2015, spouses of demen-
tia individuals were identified using household unique
registration numbers in the provincial health insurance
database. Each dementia spouse was then matched to
three comparison spouses based on age, sex and geo-
graphic region. Use of psychotropic drugs was evalu-
ated based on corresponding ATC codes for
antidepressants, mood stabilizers, benzodiazepines
and related sedatives. Prevalent use of psychotropic
medications was calculated as defined-daily dose
(DDD) per person years, and intensity of use was esti-
mated as DDD per user per year.

Results: Over a median follow-up period of 3.4years
(IQR 1.3 to 6.7years), we observed 10,038 users of
psychotropic drugs among 13,463 spouses of demen-
tia individuals, and 22,992 users among 42,264 com-
parison spouses. DDD rate was 142.6 (95% CI 142.5
– 142.6) per person-year and 84.5 (95% CI 84.4 –
84.5) per person-year for dementia spouses and non-
dementia spouses, respectively. DDD rates were sig-
nificantly higher for dementia spouses for all classes
of psychotropic drugs. Intensity of use over time
amongst psychotropic users was not significantly dif-
ferent between the dementia and non-dementia
spouses.

Conclusions: Use of psychotropic drugs is more prev-
alent in spouses of dementia individuals compared to
non-dementia spouses. However, there is no difference
in intensity of use amongst users of the two groups.
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179. The Incidence of Ventilator-Associated
Pneumonia in Mainland China: A Systematic
Review and Meta-Analysis

Chengyi Ding1, Yuelun Zhang2, Zhirong Yang3, Jing
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Siyan Zhan1

1Department of Epidemiology and Biostatistics,
School of Public Health, Peking University, Beijing,
China; 2Division of Epidemiology, The Jockey Club
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School of Public Health and Primary Care, The Chi-
nese University of Hong Kong, Hong Kong, China; 3

Center of Post-marketing Safety Evaluation, Peking
University Health Science Center, Beijing, China

Background: Ventilator-associated pneumonia
(VAP) is one of the most frequent results of unsafe pa-
tient care worldwide, particularly in developing coun-
tries. However, data to date is far from sufficient to
describe the epidemiology of VAP in mainland China.

Objectives: This systematic review aimed to estimate
the nationwide incidence of VAP, with a special focus
on its distribution among various settings and
populations.

Methods: Medline, Embase, and three Chinese data-
bases were searched to find studies with publication
dates from 2010–2014. Prospective studies that re-
ported the incidences of VAP in mainland China were
included. VAP was defined as pneumonia that arises
more than 48hours after the initiation of mechanical
ventilation. The methodological quality was assessed
using a modified Leboeuf-Yde and Lauritsen tool.
Meta-analyses were conducted to pool the arcsine- or
log-transformed incidences of VAP, followed by sub-
group meta-analyses by methodological quality, pre-
defined setting characteristics, and attributes of
populations.

Results: In 146 studies with overall moderate quality,
the pooled cumulative incidence of VAP in mainland
China was 23.3% (95% CI, 19.5–27.4%) and de-
creased from 2006–2013 (p<0.001). Meanwhile, the
pooled incidence densities were 24.80 (95% CI,
21.97–27.98) episodes and 23.16 (95% CI, 20.42–
26.26) patients per 1000 ventilator-days. The cumula-
tive VAP incidence differed across provinces
(p<0.001). In addition, VAP occurred frequently in
surgical intensive care units (29.4%; 95% CI, 20.3–
39.5%), the elderly (30.8%; 95% CI, 15.2–49.1%),
the comatose (55.9%; 95% CI, 42.5–69.0%), and in
tracheotomy patients (55.6%; 95% CI, 38.2–72.4%),
re-intubated patients (54.6%; 95% CI, 43.9–65.2%),
and patients mechanical ventilated for more than two
weeks (79.4%; 95% CI, 49.7–97.7%).

Conclusions: In mainland China, the incidence of
VAP remained high despite an overall declining trend.
Our findings highlighted some modifiable risk factors
that could serve as targets for improved management
and prevention of VAP across the country.

180. Validation of Claims Approach to Identify
Asthma and COPD Overlap Syndrome Patients in
the US

Bo Ding1,2,3, Michael DePietro1,2,3, Bingcao Wu1,2,3,
Ozgur Tunceli1,2,3 and Ralph Turner

1Global Medical Affairs, AstraZeneca, Gothenburg,
Sweden; 2US Medical Affairs, AstraZeneca, Wilming-
ton, United States; 3HealthCore, Inc., Wilmington,
United States

Background: Asthma and COPD overlap syndrome
(ACOS) patient identification is challenging. Cur-
rently, there is no validated claims-based ACOS pa-
tient selection algorithm available.

Objectives: To assess the validity of a claims-based
algorithm to identify high likelihood ACOS patients
using patient medical records as the criterion.

Methods: Patients were identified from the US
HealthCore Integrated Research Database (HIRD) be-
tween Jan. 1, 2006 and Oct. 31, 2014. A claims-based
algorithm to identify high likelihood ACOS patients
was based on the following inclusion criteria: age
≥40years, ≥2 ICD-9 diagnoses for asthma (493.xx),
≥2 diagnoses for COPD (491.xx, 492.xx, and 496.
xx), ≥2 ICD-9 procedure, Current Procedural Termi-
nology (CPT), or Healthcare Common Procedure Cod-
ing System codes for COPD-related procedures, ≥3
prescription fills for asthma/COPD medication, and
≥2 CPT codes for spirometry test. Patients with cancer
(140.xx – 209.3x, 230.xx – 234.xx) were excluded.
Based on the chart review, at least 2 features (positive
history of allergic rhinitis, chronic sinusitis, eczema,
positive skin test, asthma history before 40years, or
family history of asthma) were needed to confirm the
asthma component; a post-bronchodilator FEV1/FVC
ratio of<70% confirmed the COPD component.
ACOS was confirmed when both asthma and COPD
criteria were met.

Results: A total of 20,459 high likelihood ACOS pa-
tients were identified. 5,000 were randomly sampled
for chart abstraction. Of those, 3,038 could not be ob-
tained. Among the 1,962 obtained charts, 1,181 were
unusable with no spirometry results. Thus, 781 charts
were reviewed. Among those, 391 (50.1%) were con-
firmed as ACOS. Non-confirmed patients included
206 (26.4%) asthma only (showing no evidence for
COPD), 106 (13.6%) COPD only (showing no
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evidence for asthma), and 78 (10.0%) showing no ev-
idence for either asthma or COPD.

Conclusions: A patient chart review was able to cor-
roborate only 50% of the patients identified by the
claims-based algorithm as ACOS. Improvement in pa-
tient identification methods will require longitudinal
studies using a battery of claims data and electronic re-
cords, patient charts, and patient and physician
surveys.

181. Chronic Oral Corticosteroid Use in Adults
with Persistent Asthma

Trung N. Tran1, Michael Schatz2, Qiaowu Li2, Wansu
Chen2, Deepak Khatry3 and Robert S. Zeiger2

1Observational Research Center, AstraZeneca, Gai-
thersburg, MD, United States; 2Departments of Al-
lergy and Research and Evaluation, Kaiser
Permanente Southern California (KPSC), San Diego
and Pasadena, CA, United States; 3Translational Sci-
ences, MedImmune, Gaithersburg, MD, United States

Background: Chronic oral corticosteroid (OCS) use
in persistent asthma is an indicator of severe asthma.

Objectives: We studied factors associated with
chronic OCS dispensing in a large managed care orga-
nization (MCO).

Methods: Using administrative pharmacy and
healthcare utilization data, we identified 9,546 patients
aged 18-64 years with persistent asthma. We calcu-
lated cumulative average daily dosage of OCS dis-
pensed in a year per patient and examined
distribution of baseline demographics, clinical charac-
teristics, and comorbidities by various daily dosages of
OCS. We established ≥2.5mg/day/year as the cutoff to
define chronic OCS use. Associations of factors in
baseline year (2010) with chronic OCS use in fol-
low-up year (2011) were investigated by multivariable
Poisson regression with robust error variance.

Results: 782 (8.2%) patients at baseline were classi-
fied as chronic OCS users. Chronic OCS users were
more likely to be older, female, from an ethnic minor-
ity, have had longer MCO membership and more co-
morbidities (including obesity, gastroesophageal
reflux, pneumonia, rhinitis, sinusitis, nasal polyps,
and eczema). They also had more asthma specialist
care, received greater GINA step-care, greater dosages
of inhaled corticosteroids, used asthma controllers and

omalizumab more often, and had more asthma exacer-
bations, emergency room visits and hospitalizations
but were less likely to be current smokers compared
with those who received no or <2.5mg/day OCS. In
multivariable analyses, factors at baseline significantly
associated with ≥2.5mg/day/year of OCS in follow-up
year included (a) demographics: older, being female,
blacks vs. whites, and whites vs. others/unknown eth-
nicity; (b) disease features: asthma exacerbations, high
GINA step-care, excessive short-acting beta-agonist
dispensing, theophylline use, asthma specialist care,
and nasal polyposis; and (c) chronic OCS use.

Conclusions: Adults with persistent asthma who were
chronic OCS users were different from non-chronic
OCS users for many characteristics, with greater
asthma burden and more comorbidities. Current
chronic OCS use was the strongest risk factor for
chronic OCS use in the future.

182. Use of β-Blockers and Risk of Asthma
Exacerbations

Katia M. C. Verhamme1, Ulrike Goditiabois2,
Marjolein Engelkes1, Miriam C. J. M. Sturkenboom1,
Bruno B. C. Stricker3 and Guy G. O. Brusselle3

1Medical Informatics, ErasmusMC, Rotterdam, Neth-
erlands; 2Laboratory of Medical Biochemistry and
Clinical Analysis, Ghent University, Ghent, Belgium;
3Department of Clinical Epidemiology, ErasmusMC,
Rotterdam, Netherlands

Background: β-blockers are contra-indicated in
asthma because of potential bronchoconstriction.
There is emerging evidence that β-blockers might be
safe in asthma patients with cardiovascular
comorbidity.

Objectives: To study the association between use of
β-blockers and the risk of moderate to severe asthma
exacerbations.

Methods: We conducted 2 observational case-control
(cc) studies nested in a cohort of asthmatics within
the Dutch Integrated Primary Care Information (IPCI)
medical record database. Study period was from 2008-
2013. Cases were asthma patients >18years old) with
a first severe asthma exacerbation requiring
hospitalisation/ED visit (first cc-set). In the second
cc-set, cases were asthma patients with an exacerba-
tion requiring systemic corticosteroids or
hospitalisation/ED visit. To each case, all eligible
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asthmatic controls were matched on age, gender, GP
practice and index date. Exposure to β-blockers was
categorized by type of β-blocker (cardioselective vs.
non-cardioselective) and categorized into no use, cur-
rent or past use. Effect of duration and dose of β-
blocker was investigated. Data were analyzed using
conditional logistic regression analysis.

Results: In the first cc-set, 1,454 patients (mean age
49yrs, 70% females), requiring hospitalization or ED
visit due to an asthma attack were matched to 11,199
controls. Current use of β-blockers was not associated
with an increased risk of asthma exacerbations (ORadj
0.8, 95% CI 0.6-1.0). No association was observed by
type of β-blocker (non-cardioselective vs.
cardioselective) and no dose effect relationship was
observed. In the second cc-set, 10,934 cases with an
asthma exacerbation consisting of either hospitaliza-
tion, ED visit or use of systemic corticosteroids were
matched to 74,415 controls (mean age 54yrs, 67% fe-
males). Also in this second cc-set, there was no associ-
ation between current use of β-blockers and risk of
moderate to severe asthma exacerbations (ORadj 0.9,
95% CI 0.8-1.0).

Conclusions: Our study did not show an increased
risk of moderate to severe exacerbations in asthma pa-
tients treated with β-blockers. These observational
findings might be influenced by confounding by con-
tra-indication, and should thus be interpreted with
caution.

183. Stability of the Frequent Exacerbator - A
Danish Nationwide Register-Based Study

Mette M. K. Reilev1, Jesper Lykkegaard1, Anders
Halling2, Jørgen Vestbo3,4, Jens Søndergaard1 and
Anton Pottegård5

1The Research Unit of General Practice, Department
of Public Health, University of Southern Denmark,
Odense, Denmark; 2Department of Clinical Sciences
Malmö, Center for Primary Health Care Research,
Lund University, Lund, Sweden; 3Department of Re-
spiratory Medicine, Odense University Hospital,
Odense, Denmark; 4Centre for Respiratory Medicine
and Allergy, Manchester Academic Health Science
Centre, University Hospital South Manchester NHS
Foundation Trust, Manchester, United Kingdom; 5

Clinical Pharmacology, Department of Public Health,
University of Southern Denmark, Odense, Denmark

Background: The existence of a stable frequent
exacerbator phenotype constitutes the basis of most
treatment guidelines in chronic obstructive pulmonary
disease (COPD).

Objectives: To investigate the stability of the frequent
exacerbator over a 10-year follow-up period in a pop-
ulation-based setting.

Methods: We conducted a nationwide register-based
epidemiological study with a 10-year follow-up period
of patients with COPD and at least one medically
treated exacerbation in 2003. Exacerbations were de-
fined as short-term treatment with oral corticosteroids
or hospitalization due to COPD. First, we categorized
the population as frequent, infrequent and non-
exacerbators each subsequent year during the 10-years
of follow-up and quantified the flow between catego-
ries. Second, we calculated the proportion of frequent
and severe exacerbators at baseline that remained in
the same category throughout a 3- and 5-year follow-
up period.

Results: Among all 1.5 million Danish citizens who
were 55years or older, we identified 19,752 patients
with COPD and an exacerbation in 2003. Thirty per-
cent were frequent exacerbators and 50% were hospi-
talized due to COPD. Overall, a large proportion of
exacerbators in 2003 were non-exacerbators in the fol-
lowing years (60% in 2004 increasing to 68% in
2012). Approximately half of those categorized as fre-
quent exacerbators in one year switched category and
were either infrequent or non-exacerbators in the sub-
sequent year. This pattern was stable throughout fol-
low-up. A minority of frequent exacerbators in 2003
stayed in this category throughout a 3- and 5-year fol-
low-up period (11% and 6%, respectively), while a
substantial proportion (43%) did not have further years
as frequent exacerbators except from the index year.
Among those hospitalized due to COPD in 2003,
47% and 42% did not experience an exacerbation re-
quiring hospitalization throughout the 3- and 5-years
of follow-up, respectively.

Conclusions: The concept of a stable frequent
exacerbator phenotype appears inapplicable in the
general population. This finding underlines the need
for regular assessment of patients with COPD.

184. Multimorbidity Clusters Differ by
Exacerbation Frequency in Chronic Obstructive
Pulmonary Disease

abstract 111

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Emin Hoxha Ekström1, Maria Andersson2, Maria
Gerhardsson de Verdier3, Jan Hedner4, Ann Ekberg
Jansson5, Max Petzold6, Kjell Torén7 and Mikael
Svensson8

1Gothia Forum for Clinical Science, Sahlgrenska Uni-
versity Hospital, Gothenburg, Sweden; 2Department
of Health Economics, AstraZeneca Nordic-Baltic,
Södertälje, Sweden; 3Global Medicines Development,
Global Medical Affairs, Medical Evidence and Obser-
vational Research Centre, AstraZeneca R&D Gothen-
burg, Gothenburg, Sweden; 4Department of
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Background: Multimorbidity contributes to disease
severity in patients with chronic obstructive pulmo-
nary disease (COPD). The coexistence of identified
morbidities in the pathophysiology of COPD remains
to be better clarified.

Objectives: To identify multimorbidity clusters
among COPD patients and explore if they differ by ex-
acerbation frequency.

Methods: Data were obtained from the Swedish
healthcare consumption database VEGA, from 2006-
2012. The population included 43 629 patients
(53,5% women, mean age 67years) who were at least
35years old at the index year 2006, and had at least
one recorded healthcare visit registered with an ICD-
10 (International Statistical Classification of Diseases
and Related Health Problems - Tenth Revision) code
J43, J44 (COPD). Comorbidities were defined by
ICD-10 codes. Multimorbidity clusters were identified
by principal component analysis.

Results: Essential hypertension was the most com-
monly reported comorbidity and was diagnosed in
54% of the patients. Other common comorbidities
were pneumonia (28%), asthma (27%), and heart fail-
ure (27%). Five multimorbidity clusters were identi-
fied: (1) Ischemic heart disease, (2) Metabolic
syndrome, (3) Osteoporosis, (4) Psychological, and
(5) Less comorbidity. The frequency of exacerbation

differed with respect to multimorbidity cluster. Over-
all, patients in the Ischemic heart disease cluster had
a higher frequency of annual exacerbations, whereas
patients in the Less comorbidity cluster had a lower
frequency of exacerbations.

Conclusions: Multimorbidity is common in patients
with COPD, and different multimorbidity clusters
may be identified. The frequency of exacerbations
was found to differ between the clusters.

185. Review Of The Epidemiology Of Chronic
Obstructive Pulmonary Disease In The Asia-Pacific
Region

See-Hwee Yeo1, Marie-Jo Horner2 and Sumitra
Shantakumar3

1Pharmacy, National University of Singapore, Singa-
pore; 2The University of North Carolina at Chapel
Hill, North Carolina, United States; 3

GlaxoSmithKline, Singapore

Background: Chronic obstructive pulmonary disease
(COPD) is a progressive condition, associated with
high morbidity and mortality worldwide. The burden
of COPD in Asia is likely to continue to increase due
to rapid industrialization and high smoking
prevalence.

Objectives: To perform a review of COPD epidemiol-
ogy in the Asia-Pacific region, with a focus on preva-
lence, risk factors, diagnosis, treatment, economic
burden and outcomes.

Methods: English language articles published from
January 2000 to April 2015 were identified via
PubMed.

Results: Forty-seven single and multi-country obser-
vational studies were identified as relevant. Although
there was wide geographic variation, the overall prev-
alence of COPD in the Asia-Pacific region ranged
from 6 - 7%. Common risk factors included tobacco
smoking, air pollution, noxious irritants from work-
places and biomass exposure. A multi-national, popu-
lation-based survey (n=1,841) reported that 41% of
subjects with symptomatic COPD were not accurately
diagnosed. Under-utilization of spirometry could be a
possible reason since studies showed that more than
50% of general practitioners did not use spirometry
as the first diagnostic tool for COPD. Evidence from
multiple countries also revealed a lack of prescriber
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adherence to published COPD management guide-
lines, resulting in over-prescription of oral medications
including corticosteroids and underutilization of in-
haled bronchodilators for appropriate disease control.
Only 25% of Asian COPD patients reported use of in-
halers. Studies generally agreed that the severity of
COPD correlates to healthcare costs, with hospitaliza-
tion owing to exacerbations being a major cost con-
tributor. Almost half of COPD patients experienced
exacerbations within a year, with 19% reporting being
hospitalized.

Conclusions: COPD burden in the Asia-Pacific region
has risen to surpass the West. Increasing smoking
prevalence, under-diagnosis and suboptimal manage-
ment lead to high rates of exacerbations and hospitali-
zation, which in turn strain healthcare systems. Studies
have highlighted the need for education to increase
COPD awareness in both Asian physicians and
patients.

186. Incidence and Prevalence Time Trends of
Idiopathic Pulmonary Fibrosis (IPF) in the United
States (US) Over a 14-Year Period - A Claims
Database Study

Mellissa Yong1, Jenny Chia2, David Oliveri3, Hubert
Chen4, Dorothy Cheung4, Karina Raimundo5, Matt
Cohen6 and Pavel Napalkov1
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Background: The epidemiology and recent time
trends in incidence and prevalence of IPF in the US
general population are insufficiently described. Further
exploration of this disease to characterize the evolving
healthcare burden is warranted.

Objectives: To examine time trends in the prevalence
and incidence of IPF in the US using a claims
database.

Methods: Using the MarketScan Commercial and
Medicare Supplemental databases, we further devel-
oped previously described diagnostic algorithms to
identify cases of IPF relying on ICD-9 codes alone
(“broad” definition) or ICD-9 codes in combination
with procedure codes for lung biopsy and/or computed
tomography of the thorax (“narrow” definition). Ex-
clusion criteria included age <18years, any interstitial
lung disease diagnosis (except post-inflammatory pul-
monary fibrosis) after last IPF diagnosis, and at least
one diagnosis claim for rheumatoid arthritis at any
time. Patient counts, incidence, and prevalence (cumu-
lative and annual) rates with 95% confidence intervals
(CI) overall and by age, gender, and case definition
were calculated by year from 2000 to 2013.

Results: A total of 33,987 patients met “narrow” def-
inition, with the majority aged 50years or older
(90.6%) and 53% male between 2000 and 2013. In-
creasing trends for prevalence and incidence begin-
ning in 2008 up to 2013 for patients aged 50years or
older were observed: annual prevalence from 28.9
(CI: 28.0, 29.8) per 100,000 in 2008 to 42.4 (CI:
41.2, 43.5) per 100,000 in 2013; incidence from 18.2
(CI: 17.2, 19.2) per 100,000 in 2008 to 26.9 (CI:
25.8, 28.0) per 100,000 in 2013. During this time pe-
riod, males had 15% to 32% higher annual prevalence
and 10% to 31% higher incidence rates compared to
females. Similar trends were also observed using the
“broad” definition, albeit at higher numbers.

Conclusions: This study showed an increase in IPF in-
cidence and prevalence in the US from 2008 to 2013,
particularly for patients aged 50years or older regard-
less of definition. Additional studies are needed to bet-
ter understand this increasing trend of IPF, including
risk factors and the impact of available treatments.

187. Influence of Age and BMI on Risk of Venous
Thromboembolism: A Meta-Analysis of 246,513
Women Using Combined Oral Contraceptives
Based on 521,516 Women-Years

Clare Barnett, Anja Bauerfeind, Do Minh Thai and
Klaas Heinemann

ZEG Berlin, Berlin, Germany

Background: Women experiencing VTE under com-
bined oral contraceptive (COC) use have multiple pre-
disposing factors including advancing age and obesity.
The independent effects of obesity and age have been
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previously reported. It is not known if these two fac-
tors have a multiplicative effect.

Objectives: To determine if age and BMI interact
when modelling the risk of VTE among users of
COCs.

Methods: A meta-analysis of five prospective, trans-
atlantic, observational cohort studies with primary
endpoints of venous thromboembolism in women
using COCs (IOC, TASC, ISCO, IFOC, LASS). Stud-
ies were conducted between 2007 and 2016 using sim-
ilar methodology. 246,513 women with an observation
time of 521,516 women-years were included. Inclu-
sion criteria was prescription of a new COC, with no
specific exclusion criteria. Women from the United
States and Europe were followed for 3-5 years.
Main outcome measures: Age categorization

was<25years, 25-29, 30-39, and >40years. BMI
was defined dichotomously: <35kg/m2 and >35kg/
m2. Smoking (y/n) and family history were cofactors
included in final analysis.
Analysis: Poisson and Cox regression models were

used to show the effect of age and BMI on VTE risk.
The relative risk due to interaction (RERI) was calcu-
lated as described by Li et al. (2007). Interaction was
defined as departure from the additive model
(RERI=HR11 - HR10 - HR01+1). A RERI>0 or
<0 indicates a super-additive or sub-additive effect.

Results: Poisson and Cox regression models show
significant independent effects of age and BMI. In-
creasing age (ordinal scaled) was significantly associ-
ated with an increased VTE risk. The HR was
observed between 1.15 and 1.70. The HR(BMI)
ranged from 1.06 to 5.11. Results suggest a strong ho-
mogeneous effect of both factors HR(age)=1.55
(1.44-1.68) and HR(BMI)=2.09 (1.53-2.87). We ob-
served a positive value for RERI in almost all catego-
ries tested, but significance based on normal
approximation (χ2 test) could not be determined.

Conclusions: Age and BMI act as independent factors
contributing to the risk of VTE. Their effect is addi-
tive, with no positive or negative interaction.

188. Body Mass Index and Cause-Specific
Mortality: Population-Based Study Among 2
Million UK Adults Using Electronic Health
Records Linked to National Mortality Data

Krishnan Bhaskaran, Ian Douglas and Liam Smeeth

Department of Non-Communicable Diseases Epidemi-
ology, London School of Hygiene and Tropical Medi-
cine, London

Background: Body mass index (BMI) is associated
with all-cause mortality, but few large studies have ex-
plored associations with death from specific causes.

Objectives: To investigate associations between BMI
and specific causes of death.

Methods: We used primary care data from the UK
Clinical Practice Research Datalink, linked to national
mortality data. Those with a valid BMI record were in-
cluded; follow-up started 5years later to avoid reverse
causality. Outcomes were underlying causes of death:
circulatory, cancers, respiratory, digestive, mental
health, nervous system, genitourinary, endocrine/nu-
tritional/metabolic, external, infections, musculoskele-
tal, and other. Associations with BMI were estimated
using Cox models with cubic splines to capture non-
linearity, adjusted for confounders. Cumulative inci-
dences for each cause of death were calculated within
BMI categories, with other causes as competing risks.
Analyses were repeated among never-smokers in case
of residual confounding.

Results: 2.0 million people and 129,671 deaths were
included. There was a U-shaped association between
BMI and all-cause death (among never-smokers, HR
compared with healthy weight =1.58, 95% CI 1.49-
1.67 for underweight; 1.01, 0.99-1.03 for overweight;
1.29, 1.26-1.32 for obese). BMI was strongly associ-
ated with each cause of death category (all
p<0.001); positive associations were seen for cancer,
genitourinary and endocrine/metabolic causes of
death; inverse associations were seen for mental
health, nervous system, and external causes of death;
and U-shaped associations were seen for circulatory,
respiratory, digestive, musculoskeletal, infections and
“other” causes of death.
From estimated cumulative incidences, the probabil-

ities of eventual cause of death being circulation-re-
lated were 29%, 35%, 38% and 39% among
underweight, healthy weight, overweight and obese
individuals respectively.

Conclusions: BMI was strongly associated with all
categories of cause of death, with varying patterns of
association. Results for more specific causes will also
be presented.
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189. Natural History Of Primary Sclerosing
Cholangitis – A Study Using the UK Clinical
Practice Research Datalink (CPRD GOLD)

Huifang Liang1, Sudhakar Manne1, Jesse Shick1,
Punam Bharania2 and Paul Dolin2

1Takeda Development Center Americas, Inc.,
Deerfield, IL, United States; 2Takeda Development
Centre Europe Ltd., London, United Kingdom

Background: Primary sclerosing cholangitis (PSC) is
a rare cholestatic liver disease with limited natural his-
tory data.

Objectives: To describe PSC natural history in CPRD
GOLD.

Methods: Incident PSC patients in 1998-2014 and
age-, sex-, and general practice (GP)-matched non-
PSC patients were identified in CPRD through January
2015. Patients meeting all of the following criteria
were included: a PSC diagnosis without a secondary
sclerosing cholangitis diagnosis at any time; accept-
able patients with at least 1year of registration before
the index PSC or cohort entry; patients who were reg-
istered with a GP that permits linkage to HES-ONS
mortality data; patients who were eligible for HES-
ONS linkage and had overlapping follow-up time in
CPRD and HES data. Standardized difference (std
diff) of 0.1 was used as threshold for baseline charac-
teristics. Incidence rates ratios (RR) and 95% CI were
calculated.

Results: Of 869 PSC patients, 250 were eligible and
matched with 1250 controls (mean age 54±18years,
men 63.2%). A total of 1272 person-years and 7410
person-years were respectively followed for PSC and
controls. A higher percentage of PSC patients had in-
flammatory bowel disease (IBD, 54% vs 2%),
cholangitis (40% vs 0%), gallstones (18% vs 3%), bile
duct strictures (15% vs 0%) and biliary cirrhosis (6%
vs <1%) than that of controls (std diff>0.1). During
a median follow-up of 5years, new cases of liver fail-
ure (n=11), liver transplant (13), and cholangiocarci-
noma (9) were found in PSC, but none in the
controls. At least 10 new cases were identified in
PSC for portal hypertension, biliary cirrhosis, and
hepatobiliary cancer, compared with<5 new cases in
the controls for each, with all RRs>30 and 95% CI
not including 1. In addition, incidence rates (per
1000 person-years) of IBD (61.0 vs 4.3, RR=14.1,
95% CI 8.1-24.5) and gallstones (14.6 vs 3.4,

RR=4.3, 95% CI 2.1-8.6) were higher in PSC pa-
tients. A quarter of PSC patients and 10% of controls
died, with the mortality rate (per 1000 person-years)
higher in PSC (49.5 vs 16.1, RR=3.1, 95% CI 2.2-
4.2).

Conclusions: Compared with the general population,
incident PSC patients had worse health outcomes.

190. Statin Use and Risk of Gallstone Disease in
Switzerland - A Case-Control Study Based on
Swiss Claims Data

Fabienne Biétry1,2, Oliver Reich3, Matthias
Schwenkglenks4 and Christoph R. Meier1,2

1Basel Pharmacoepidemiology Unit, Division of Clin-
ical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital
Basel, Basel, Switzerland; 3Department of Health Sci-
ences, Helsana Insurance Group, Zürich, Switzerland;
4Institute of Pharmaceutical Medicine (ECPM), Uni-
versity of Basel, Basel, Switzerland

Background: Gallstone disease is a heavy economic
burden in the Western world. Use of statins has previ-
ously been associated with a lower risk of developing
cholesterol gallstones. So far, no studies on this associ-
ation have been conducted using data from the Swiss
ambulatory setting.

Objectives: To examine the association between use
of statins and the risk of cholecystectomy.

Methods:We conducted a matched case-control study
using claims data from the Helsana Group, a large
Swiss health insurance provider, to identify cases with
cholecystectomy (as proxy for gallstone disease) be-
tween 2013 and 2014. We identified four random con-
trols for each case, matched on age, sex, index date
and canton. Every patient was required to be enrolled
with the Helsana Group constantly from 2008 on.
We categorized patients into current (last prescription
recorded within 180days prior to the index date) or
past statin use (last prescription recorded more than
180days prior to the index date). Additionally, we cat-
egorized medication use by duration of use prior to the
index date (short-term, 1-4; medium-term, 5-19; long-
term, ≥20 prescriptions). We applied conditional logis-
tic regression analysis to calculate relative risk esti-
mates as odds ratios (ORs) with 95% confidence
intervals (CIs). We adjusted the ORs and CIs for
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history of diabetes, ischemic heart disease, stroke and
transient ischemic attack, use of opposed or unop-
posed oestrogens, use of fibrates and other lipid-lower-
ing agents.

Results: We identified a total of 2’220 cholecystec-
tomy cases and 8’880 controls. Compared with non-
use of statins, the adjusted OR (AOR) of undergoing
a cholecystectomy was 0.85 (95% CI 0.74-0.99) for
current statin users. Short-term current statin use was
not associated with a statistically significantly altered
risk estimate for cholecystectomy (AOR 1.34, 95%
CI 0.99-1.83), while long-term use of statins was asso-
ciated with reduced ORs (5-19 current statin prescrip-
tions; AOR 0.77, 95% CI 0.65-0.92). The
cholecystectomy risk was not affected either by
short-term current statin use or by past statin use, irre-
spective of the duration of exposure.

Conclusions: Long-term use of statins was associated
with a reduced risk of cholecystectomy.

191. Use of Angiotensin-Converting Enzyme
Inhibitors and/or Angiotensin-Receptor Blockers
and the Risk of Acute Kidney Injury After
Colorectal Cancer Surgery: A Population-Based
Cohort Study

Charlotte Slagelse1, Henrik Gammelager1,2, Lene
Hjerrild Iversen3, Sinna Pilgaard Ulrichsen1, Henrik
Toft Sørensen1 and Christian Fynbo Christiansen1

1Epidemiology, Aarhus University Hospital, Aarhus,
Denmark; 2Anesthesiology and Intensive Care Medi-
cine, Aarhus University Hospital, Aarhus, Denmark;
3Surgery P, Aarhus University Hospital, Aarhus,
Denmark

Background: Angiotensin-converting enzyme inhibi-
tors (ACE-Is) and angiotensin-receptor blockers
(ARBs) are commonly used drugs with potential neph-
rotoxicity. It is unknown whether preadmission use of
ACE-Is and/or ARBs has an impact on risk of acute
kidney injury (AKI) after colorectal cancer (CRC)
surgery.

Objectives: We assessed the impact of preadmission
use of ACE-Is and/or ARBs on the post-surgical risk
of AKI in patients undergoing surgery for CRC.

Methods: We used the Danish Colorectal Cancer
Group Database to identify all CRC patients undergo-
ing surgery between 2005 and 2011 in Northern

Denmark. Based on reimbursed prescriptions, patients
were characterized as current users of ACE-Is/ARBs
(≥1 prescription within 90days before surgery), former
users (≥1 prescription in the period 90-365 days before
surgery), or non-users (no prescriptions during
365days before surgery). We assessed the outcome,
AKI, using creatinine levels measured within seven
days after surgery. We computed cumulative AKI risk
with 95% confidence intervals for patients with cur-
rent, former, or no use of ACE-Is and/or ARBs, and
included death as a competing risk. Hazard ratios
(HRs) were computed using Cox proportional hazards
regression analysis, controlling for potential con-
founders and stratified by subgroups.

Results: Our analysis included 6,755 patients, of
whom 20.3% were ACE-Is and/or ARBs users, 6.1%
were former users, and 73.6% were non-users. The
overall cumulative 7-day post-surgical risk of AKI
for current users was 28.5 % (26.1-30.9 %), 26.0 %
(21.9-30.3 %) for former users and 19.2 % (18.1-
20.3 %) for never users. ACE-Is and/or ARBs was as-
sociated with an overall crude Hazard Ratio (HR) of
1.56 (1.39-1.76) for current users and 1.41 (1.16-
1.72) for former users. The adjusted HRs were 1.10
(0.95-1.28) for current users and 1.02 (0.82-1.26) for
former users, compared to never users within 7days
after surgery. The stratified analyses revealed similar
estimates across subgroups.

Conclusions: The increased risk of AKI observed in
users of ACE-Is and/or ARBs could be partially ex-
plained by confounding.

192. Prevalence of Crigler-Najjar in the Turkish
Population

Alexander Cole1, Sulena Shrestha2 and Erdem Baser3

1Alexion Pharmaceuticals, Cambridge, MA, United
States; 2STATinMED Research, Ann Arbor, MI, United
States; 3STATinMED Research, New York, NY, United
States

Background: Crigler-Najjar (CN) is an autosomal re-
cessive congenital non-hemolytic unconjugated
hyperbilirubinemia caused by the deficiency of hepatic
enzyme UDP-glucurunosyltransferase. The epidemiol-
ogy of CN is poorly characterized, with few studies
about the prevalence of this rare disease.

Objectives: To estimate the prevalence of Crigler-
Najjar and its subtypes in the Turkish population.
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Methods: Using the Medula database, which covers
approximately 80% of Turkish population, a retro-
spective claims study was conducted to determine the
annual prevalence of CN, International Classification
of Diseases, 10th Revision, Clinical Modification code
E80.5, during the study period 01JAN2010-
30SEP2014. Patients with >1 claim for CN at least
30days apart and having continuous health plan en-
rollment in the calendar year were included. Once pa-
tients were counted as prevalent they were included in
subsequent years as prevalent cases as long as were
alive and continuously enrolled in the given year.
CN patients were stratified as Type-1 (no claim for
phenobarbital) and Type-2 (≥1 claim for phenobarbital
within 9months).

Results: The study period (2010-2013) included 86
patients with CN; the average age was 14years. Num-
ber of patients in the Medula database ranged from
58,447,989 to 63,755,509 during the study period.
Study findings revealed a range in CN prevalence by
year (0.58 to 1.30 per 1,000,000) and a higher preva-
lence among patients aged 0-12 months, mostly males
from the Black Sea region. More CN patients were
classified as Type-1 compared with Type-2. Preva-
lence of Type-1 was highest among patients aged 0-
12 months, ranging by year from 3.16 to 5.31 per
1,000,000 followed by patients aged 6-10 years (1.22
to 2.53 per 1000,000 during the study period. Preva-
lence of Type-2 was higher among patients aged 2-5
years during 2010 and 2012 (1.01 and 2.60 per
1,000,000), and higher among patients aged 0-12
months in 2011 and 2013 (1.57 and 2.90 per
1,000,000).

Conclusions: There is an increasing prevalence of CN
in the Turkish population, with more patients classi-
fied as CN Type-1 compared with CN Type-2.

193. The Association Between Chronic Urticaria
and Autoimmune Thyroid Disease: A Nationwide
Population-Based Study in Taiwan

Jin-Bon Hong1 and Chi-Chuan Wang2

1Graduate Institute of Medical Genomics and Proteo-
mics, National Taiwan University, Taipei, Taiwan; 2

School of Pharmacy, National Taiwan University, Tai-
pei, Taiwan

Background: Chronic urticaria (CU) is defined as ur-
ticaria with a course longer than 6weeks. The linkage
of CU to autoimmune thyroid disease has been

described but not fully characterized in the popula-
tion-based study.

Objectives: To determine the association between CU
and autoimmune diseases by utilizing a nationwide da-
tabase in Taiwan.

Methods: This cross-sectional study was conducted
using the 2000-2011 National Health Insurance Re-
search Database (NHIRD, which contains administra-
tive claims data from approximately 23 million
enrollees under the National Health Insurance program
in Taiwan. Patients of were included in the initial sam-
ple if they had as at least two diagnoses of CU (ICD-9-
CM-CM: 708.1) within two years after the first ob-
served urticaria diagnosis during 2000-2011. Each ur-
ticaria patient was matched to four non-urticaria
patients on the same age and sex. The occurrence of
autoimmune diseases, including thyroid disease was
determined by respective ICD-9-CM coding.

Results: Totally, 16,152 patients, including 8,421
males and 7,731 females fulfilled the inclusion criteria
of CU in our study period. The control group had
64,608 patients including 33,684 males and 30,924 fe-
males. Both the age at diagnosis and gender distribu-
tion were comparable between and urticaria and
control group. As a whole, the CU patients owned an
increased risk of the systemic autoimmune diseases
when compared with the control group (P<0.001).
Among the systemic autoimmune diseases, lupus ery-
thematosus had the highest risk (RR=5.2) The results
also showed that the thyroid disease was significantly
enriched in the CU population. Looking into the spe-
cific thyroid diseases, hyperthyroidism but not hypo-
thyroidism was more commonly seen in CU.
Stratification by gender in the overall thyroid disease
group revealed that the female was more prone to have
hyperthyroidism (RR=1.55, P<0.001) while this risk
was not significant in the male (P=0.056).

Conclusions: Our study showed that CU owned a
small risk for autoimmune thyroid diseases. Among
the thyroid diseases, hyperthyroidism is significantly
enriched in the female population.

194. Disease Severity and Characteristics of
Patients with Atopic Dermatitis (AD) Investigated
Using Administrative Claims Data

Fredrik Nyberg1, Ralph Turner2, Ozgur Tunceli2,
Michael J. Aitkenhead3 and Angela E. Williams3
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1AstraZeneca Gothenburg, Mölndal, Sweden; 2

HealthCore, Wilmington, DE, United States; 3

AstraZeneca, Melbourn Science Park, Cambridge,
United Kingdom

Background: AD is a chronic inflammatory skin dis-
ease characterized by severe itching, sleep distur-
bances and widespread rash. Severity is not captured
in most data sources, and characteristics of patients
by severity are not well described.

Objectives: To define AD patient severity cohorts
based on treatment received, and describe their charac-
teristics, using claims data.

Methods: Adult patients (≥16years) with ≥1 diagnosis
of AD (ICD-9 CM codes 691.xx) between 1/1/2007
and 7/30/2013, 12months pre and post-index continu-
ous health plan enrollment, and ≥2 post-index derma-
tologist visits were identified from the US
HealthCore Integrated Research Database (HIRD).
They were assigned into severity cohorts defined by
line of therapy in the pre-index period. Cohort 1: No
prescriptions; 2: 1st line therapy (topical corticoste-
roids; TCS); 3: 2nd (topical calcineurin inhibitors); 4:
3rd (phototherapy); 5: 4th line (immunosuppressants);
6: biologics. All cohorts were evaluated for patient de-
mographics and pre-index clinical characteristics (co-
morbidities, concomitant medications).

Results: Cohorts 1-6 included 19.4%, 73.5%, 4.7%,
1.2%, 0.6%, and 0.6% of a total of 55,858 patients,
mean age across cohorts 42-54 years, 54-66% women.
Comorbidities generally increased with increasing

cohort severity. Frequent comorbidities included
asthma, allergic rhinitis, depression and anxiety.
Of cohort 2 patients, 49% were prescribed high /

very high potency TCS. In cohorts 3-6, 69-75% of pa-
tients also claimed for TCS. Prescribed immunosup-
pressants in cohort 5 included: azathioprine (40%),
mycophenolate mofetil (35%), cyclosporine (27%)
and methotrexate (8.4%), all unapproved for AD. Bio-
logics prescribed in cohort 6 may be for co-morbidities
and/or for AD. Antihistamines were used by 25-27%
of patients in Cohorts 3-6. In cohorts 4-6, anti-depres-
sants were used by 27-34% and anxiolytics by 28-
31%. Anti-asthmatic therapy increased notably with
AD severity.

Conclusions: Disease severity cohorts were defined
based on medication usage data. Findings suggest in-
creased patient burden in adult AD with co-

morbidities and additive, concomitant prescribing, in-
cluding frequent use of TCS.

195. Stevens-Johnson Syndrome and Toxic
Epidermal Necrolysis: Long-Term Sequelae Based
on a 5-Year Follow-Up Analysis

Maren Paulmann1, Carmen Kremmler1, Peggy
Sekula2, Laurence Valeyrie-Allanore3, Luigi Naldi4,
Sylvia Kardaun5 and Maja Mockenhaupt1

1Dokumentationszentrum Schwerer Hautreaktionen
(dZh), Dept. of Dermatology, Medical Center - Uni-
versity of Freiburg, Freiburg, Germany; 2Institute of
Medical Biometry and Medical Informatics (IMBI),
Medical Center - University of Freiburg, Freiburg,
Germany; 3Dept of Dermatology, Reference Center
for Toxic and Autoimmune Blistering Diseases,
Hopital Henri Mondor, University Paris-Est Créteil,
Créteil, France; 4Centro Studi GISED, Fondazione
per la Ricerca Ospedale Maggiore, Bergamo, Italy; 5

Dept. of Dermatology, Reference Center for Cutane-
ous Adverse Reactions, Medical Center - University
of Groningen, Groningen, Netherlands

Background: Stevens-Johnson syndrome (SJS)/ toxic
epidermal necrolysis (TEN) is a rare, but severe cuta-
neous adverse reaction most often caused by drugs.
Severity is determined by skin detachment related to
the body surface area (BSA): SJS <10%, TEN
>30%, and SJS/TEN-overlap 10-30% of BSA. The
high mortality rate is due to severity as well as age
of the patient. Survivors frequently suffer from long-
term sequelae, particularly of the mucosa.

Objectives: To evaluate frequency and extent of late
sequelae in patients with SJS/TEN.

Methods: A cohort study of patients with a validated
diagnosis of SJS/TEN, who were included in the inter-
national Registry of Severe Cutaneous Adverse Reac-
tions (RegiSCAR) between 2003 and 2007, was
performed. A specific follow-up questionnaire was de-
veloped and sent to the patients, who were asked to
complete and return it.

Results: 112/233 completed follow-up questionnaires
could be analyzed: 62 patients with SJS, 35 with
SJS/TEN-overlap, 15 with TEN. The mean age is
44years, and approx. 60% are women. More than
90% of the patients suffer from sequelae after 5 years,
while the percentage increases with severity of the re-
action. Less than 50% were able to completely return
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to their normal daily activities. Sequelae mainly affect
skin (73%), mucosa (57%) and nails (52%). Chronic
sequelae of the eyes (67%) are the main issue for the
patients. They include increased photosensitivity, dry
eyes, ingrowing eyelashes (trichiasis), excessive wa-
tery eyes (epiphora), inflammatory cicatrization up to
blindness. Furthermore, patients describe sleep distur-
bances and nightmares (29%). In addition, they are
afraid of drug use (65%), and 56% of the patients
avoid taking drugs, leading to a potentially negative
health impact.

Conclusions: The majority of patients who survived
SJS/TEN suffer from long-term sequelae, often lead-
ing to disability. This is most important, since, first,
SJS/TEN was formally thought to be an acute life-
threatening but not a chronic disorder and, second, in
only few countries compensation programs for pa-
tients with severe drug-induced adverse reactions are
in place.

196. Atopic Diseases and the Risk of Developing
Ulcerative Colitis

Samman Azim, Eelko Hak, Jens H. J. Bos and
Catharina C. M. Schuiling-Veninga

Department of Pharmacoepidemiology and
Pharmacoeconomics, University Centre of Pharmacy,
University of Groningen, Groningen, Netherlands

Background: Although auto-immune diseases and
atopic diseases seem to be caused by different
malfunctions in the immunological pathways, there is
an increasing body of evidence for cross regulation be-
tween the two pathways. Research showed that pa-
tients suffering from atopic diseases are at greater
risk of developing for instance inflammatory bowel
diseases.

Objectives: The aim of this study was to examine to
what extent the risk of developing ulcerative colitis is
increased in atopic patients.

Methods: We conducted a case-control study using
data of patients, aged 18-50 years, from the prescrip-
tion database IADB.nl. Cases were defined as new
users of aminosalicylic acid preparations (ATC:
A07EC); the first line treatment for ulcerative colitis.
Controls were matched on gender and age at the index
date. Excluded were rheumatic patients. Prevalence
rates of atopic diseases were based on the use of
either≥2 prescriptions for dermal (atopic dermatitis),

inhaled (asthma) or nasal (allergic rhinitis) corticoste-
roids within 12months before the index date. Logistic
regression analysis was used to estimate odds ratios
(OR) and their corresponding 95% confidence inter-
vals (95% CIs).

Results: A total of 2022 cases and 202200 controls
were included in the study (38.4% male; mean age
36.3years). All three atopic diseases, asthma, allergic
rhinitis, and atopic dermatitis were associated with ul-
cerative colitis with ORs of 3.11 (2.66-3.64), 2.69
(2.33-3.12), and 3.59 (3.23-3.99), respectively.

Conclusions: This study shows a clear increased risk
of developing ulcerative colitis among patients receiv-
ing medication for atopic diseases.

197. Can Rheumatoid Arthritis Associated With
Interstitial Lung Disease (RA-ILD) Be Classified
As An Orphan Disease In The U.S.?

Edgar P. Simard1, Fee Ruehmkorf2, Jennifer C. L.
Hawes1 and Patrice Verpillat3

1Aetion Inc., New York, United States; 2International
Project Management, Boehringer Ingelheim GmbH,
Ingelheim, Germany; 3Global Epidemiology,
Boehringer Ingelheim GmbH, Ingelheim, Germany

Background: Rheumatoid arthritis (RA) is a systemic
inflammatory disease that affects approximately 1% of
the adult population and whose primary pulmonary
manifestation is interstitial lung disease (ILD). Al-
though RA is often diagnosed before the detection of
ILD by the presence of articular manifestations, pa-
tients may present de novo with isolated pulmonary
disease. The reported prevalence of ILD among pa-
tients with RA is highly variable, ranging from 3.6%
to 42%, depending on detection methods and popula-
tion evaluated.

Objectives: The prevalence and incidence of RA-ILD
in routine clinical practice were estimated using the U.
S. MarketScan database to determine whether RA-ILD
should be classified as an orphan disease (i.e., rare dis-
ease that affects fewer than 200,000 people
nationwide).

Methods: Adult (aged ≥18) patients from a 10% sam-
ple of the U.S. MarketScan database during 01 January
2008 through 31 December 2013 were included if they
had at least one year of continuous enrollment. To
identify RA-ILD patients, the same codes used by
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Olson et al. (2011) were applied: at least one ICD-9 di-
agnosis code each for RA (714.0, 714.1, 714.2, 714.8,
or 714.9) and for ILD (515, 516.3, or 714.81). De-
scriptive analyses were conducted using the Aetion
Evidence Platform.

Results: Among 6,676,639 adults, the RA prevalence
was 148.38 per 10,000 patients and increased with
age. The overall RA-ILD prevalence was 5.27 per
10,000 patients in the general population (ranging
from 0.59 among 18-39, to 18.23 among those
≥60years of age), and was 355.00 per 10,000 patients
among those who ever had RA. The RA-ILD inci-
dence rate was 1.95 per 10,000 person-years. The ma-
jority of the prevalent RA-ILD patients were ≥60years
of age [59%; mean age (SD): 63 (13.5)] and female
(70%).

Conclusions: Applying these findings to the U.S.
Census Bureau estimate of 245,201,076 adults in
2014, the number of prevalent RA-ILD adult patients
is approximately 129,000 in the U.S. This is less than
the FDA threshold of 200,000 people nationwide, sug-
gesting that RA-ILD is an orphan disease.

198. Claims-Based Prediction Models Are Unable
to Accurately Predict Disease Activity for
Rheumatoid Arthritis

Brian C. Sauer1, Chai-Chen Teng1, Neil Accord2,
Mona M. Trivedi2, David H. Collier2 and Grant W.
Cannon1,3

1IDEAS Research Center, SLC Veterans Affairs Medi-
cal Center, Salt Lake City, UT, United States; 2Amgen,
Thousand Oaks, CA, United States; 3Division of Rheu-
matology, University of Utah, Salt Lake City, UT,
United States

Background: Accurate methods to assess rheumatoid
arthritis (RA) disease activity are needed to conduct
observational research studies of RA in administrative
databases.

Objectives: Develop predictive models using admin-
istrative claims data and evaluate the potential of these
models to predict RA disease activity.

Methods: Veterans enrolled in the Veterans Affairs
Rheumatoid Arthritis (VARA) registry without diag-
noses of cancer, organ transplantation, or other auto-
immune diseases were included. VARA sites collect
data on the 28 joint count disease activity score

(DAS28) and the clinical disease activity index
(CDAI). Models were developed to predict the first re-
corded DAS28 or CDAI after 1-year of enrollment.
We identified 1,275 variables possibly associated with
disease activity. We also leveraged hierarchical classi-
fication systems for pharmacy, procedure and diagnos-
tic codes for high-dimensional variable selection. The
least absolute shrinkage and selection operator
(LASSO) was used for variable selection and model
development. Multiple models were tested that varied
the independent variables with ≥1% prevalence. The
approaches used clinically defined variables, a high-di-
mensional approach and separate prescreening for sta-
tistical association with DAS28 and CDAI. Predicated
disease activity scores were categorized as high or low
and accuracy was calculated to evaluate classification
performance. The cut point for actual DAS28 was
≤3.2 and 10 for CDAI. Cut-points for predicted scores
were optimized for classification accuracy.

Results: There were 1,582 and 1,563 Veterans who
fulfilled inclusion criteria for DAS28 and CDAI, re-
spectively. The adjusted r-square for the 6 models
tested ranged from 0.20-0.24 for DAS28 and 0.17-
0.24 for CDAI. Accuracy ranged from 61.8-64.3 for
DAS28 and 61.2-63.1 for CDAI.

Conclusions: Models tested with independent vari-
ables limited to information obtainable in claims data
yielded similar results and showed weak predictive ac-
curacy with measured disease activity. Future research
should investigate additional strategies to collect com-
ponents of disease activity measures directly from
medical records.

199. A Systematic Review of Population-Based
Incidence and Prevalence Estimates of Axial
Spondyloarthritis, Including Ankylosing
Spondylitis and Non-Radiographic Axial
Spondyloarthritis

Rhonda Bohn1, Maureen Cooney1, Atul Deodhar2,
Jeffrey R. Curtis3 and Amanda Golembesky1

1UCB Pharma, Raleigh, United States; 2Oregon
Health & Science University, Portland, United States;
3University of Alabama at Birmingham, Birmingham,
United States

Background: The incidence and prevalence of axial
spondyloarthritis (axSpA), ankylosing spondylitis
(AS) and non-radiographic (nr-)axSpA have been in-
vestigated in multiple studies, though there is a paucity
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of population-level data. It is essential to understand
factors influencing incidence rate (IR) and prevalence
rate (PR) estimates to improve diagnosis and treatment
of poorly understood and uncommon diseases, such as
axSpA.

Objectives: To perform a systematic literature review
(SLR) to identify publications reporting IRs or PRs of
axSpA, AS or nr-axSpA, and to investigate factors af-
fecting reported rates.

Methods: The SLR was performed in line with
PRISMA guidelines. PubMed and Embase were
searched and results reviewed vs eligibility criteria
by 1 reviewer with second reviewer assistance where
inclusion was uncertain. Eligible articles had to be
published in English between 1Jan2000 –
30June2015, reporting population-based studies and
providing IRs or PRs.

Results: 2,148 articles were identified; 19 fulfilled el-
igibility criteria (from 15 countries). IRs per 100,000
patient-years (PY) were reported in 5 AS studies and
varied from 0.4 in Iceland to 15.0 in Canada. Reported
PRs per 100,000 PY also showed considerable varia-
tion (4 axSpA studies: 130.0 [Norway] to 1400.0
[US]; 16 AS studies: 6.5 [Japan] to 540.0 [Turkey];
nr-axSpA: none reported).
PRs varied by classification criteria used and

method used to estimate PR (ie diagnosis vs screen-
ing). Although AS PRs are known to vary by HLA-
B27 status, only 4 studies reported this genetic marker.

Conclusions: This SLR highlights the impact of in-
consistent disease classification criteria and definitions
of source populations on IR and PR estimates, which
hinders the understanding of disease burden. The
SLR demonstrates the need to capture all relevant in-
formation (eg. HLA-B27 positivity) and to investigate
under-reported populations (nr-axSpA; Southern
Hemisphere countries). Future studies should aim to
address these data gaps and provide accurate IR/PR es-
timates for the global axSpA population.

200. Pigmented Villonodular Synovitis (PVNS):
Incidence, Patient Characteristics, Treatment and
Recurrence: a Cohort Study in Denmark

Søren L. Andersen1, Ibrahim Qazi2, Robert Sikorski2,
Neil Sankar2, John F. Acquavella1 and Vera
Ehrenstein1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Five Prime Ther-
apeutics, South San Francisco, CA, United States

Background: PVNS is a rare benign proliferative and
inflammatory disease of joints’ synovia, bursae, and
tendon sheaths, with an estimated annual incidence
of 2-50/million. Surgery is the primary treatment for
PVNS. Little is known about the characteristics, clini-
cal course and long-term outcomes among patients
with PVNS.

Objectives: To estimate incidence rate of PVNS in
adults; to describe characteristics of patients with
PVNS; and to examine treatment patterns and long-
term risk of recurrence.

Methods:We conducted a registry-based cohort study
in Denmark in 1997-2012, with follow-up through
2012, using data on diagnoses and procedures from
hospital encounters or pathology examinations. In the
absence of a validated algorithm to identify PVNS
from routine medical data, we defined algorithms for
localized and diffuse PVNS types (L-PVNS/D-
PVNS), based on face value of the available diagnostic
codes and clinicians’ advice. For the two PVNS types,
we estimated incidence rates, described patients’ de-
mographic and clinical characteristics, and estimated
long-term risk of recurrence.

Results: There were 2,087 cases of L-PVNS and 574
cases of D-PVNS, with incidence rates (95% CI) of
30.4 (29.1 – 31.7) and 8.3 (7.7-9.1) per million per-
son-years. Women comprised 61% of the L-PVNS pa-
tients and 51% of the D-PVNS patients; >70% of D-
PVNS and L-PVNS cases were diagnosed at ages
20-59 years. Within up to 3years before the diagnosis,
patients with D-PVNS had a higher than patients with
L-PVNS prevalence of a skeletal injury (17% vs.
9.7%), osteoarthritis (52% vs. 17%), or arthropathy
(25% vs. 6.5%); were more likely to have used sys-
temic corticosteroids or antiinflammatory drugs; and
had greater health care utilization. Surgery assumed
to be for PVNS within up to 30days of the diagnosis
was recorded for 43% of D-PVNS and 28% of L-
PVNS patients. The 10-year risk of recurrence was
20% for D-PVNS and 10% for L-PVNS.

Conclusions: PVNS incidence rates were comparable
with those previously reported. D-PVNS carries a
greater burden of disease than L-PVNS, including a
higher risk of recurrence.
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201. The Association Between Prior
Appendicectomy and/or Tonsillectomy in Females
and Subsequent Pregnancy Rate: A Cohort Study

Li Wei1, Thomas M. MacDonald2 and Sami Shimi3

1Department of Practice and Policy, School of Phar-
macy, University College London, London, United
Kingdom; 2Medicines Monitoring Unit, Medical Re-
search Institute, Ninewells Hospital and Medical
School, University of Dundee, Dundee, United King-
dom; 3Department of Surgery and Molecular Oncol-
ogy, Medical Education Institute, Ninewells Hospital
and Medical School, University of Dundee, Dundee,
United Kingdom

Background: The appendix and tonsils are secondary
lymphoid organs and surgical procedures to remove
them are amongst the most common operations, partic-
ularly in children and young adults. The increased
pregnancy rate following appendicectomy might be re-
lated to reduced local inflammation or inflammatory
adhesions in the vicinity of the pelvic fallopian tubes
reducing their patency.

Objectives: To study if subsequent pregnancy rate is
altered after appendicectomy and/or tonsillectomy.

Methods: A population based cohort study was con-
ducted in UK Primary Care Patients registered on the
Clinical Practice Research Datalink (CPRD). Female
cohorts who underwent appendicectomy, tonsillec-
tomy or both between 1987 and 2012 and appropriate
comparators were followed up until first pregnancy.
The association between appendicectomy, tonsillec-
tomy or both and subsequent pregnancy was deter-
mined by Cox regression models.

Results: The analyses included 54,675 appendicec-
tomy only patients, 112,607 tonsillectomy only pa-
tients, 10,340 patients who had both appendicectomy
and tonsillectomy with 355,244 comparators matched
for exact age and practice from the rest of female pa-
tients in the database. There were 29,732 (54.4%),
60,078 (53.4%) and 6,169 (59.7%) pregnancies in
the appendicectomy only, tonsillectomy only and both
appendicectomy tonsillectomy cohorts respectively vs
155,079 (43.7%) in the comparator cohort during a
mean follow up of 14.7 (SD, 9.7) years. Adjusted haz-
ard ratios (HRs) for subsequent birth rates were 1.34
(95% CI 1.32 to 1.35), 1.49 (95%CI 1.48 to 1.51)
and 1.43 (95%CI 1.39 to 1.47), respectively. Time to
pregnancy was shortest after both appendicectomy

and tonsillectomy followed by appendicctomy only
and then tonsillectomy only in comparison to the rest
of the population.

Conclusions: Appendicectomy and/or tonsillectomy
were associated with increased subsequent pregnancy
rates and shorter time to pregnancy. The effect of the
surgical procedures on the pregnancy outcome was
cumulative.

202. Longitudinal Changes in Prevalence of Rare
Diseases and Related Costs in Taiwan (2003-2014)

Jason C. Hsu1 and Christine Y. Lu2

1School of Pharmacy and Institute of Clinical Phar-
macy and Pharmaceutical Sciences, National Cheng
Kung University, Tainan, Taiwan; 2Department of
Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, United
States

Background: The definition of rare diseases differs
from country to country, and management of these dis-
eases and availability of orphan drugs also vary be-
tween countries. Little attention has been given to the
epidemiology of rare diseases and their health related
economic burden in Taiwan.

Objectives: This study aims to examine the trends in
prevalence of rare diseases and their health related
economic burden (including medication costs) in
Taiwan.

Methods: We examined 2003-2014 (12years) rare
disease-related claims data from National Health In-
surance Research Database. We used time series anal-
ysis to assess trends in prevalence of rare diseases, and
overall healthcare use and expenditures, including
drugs.

Results: During the 12-year study period, the esti-
mated prevalence of rare diseases increased from
10.50 to 33.19 per 100,000 population, an average rate
of 19.64% increase per year. Of note, prevalence of
amyotrophic lateral sclerosis and multiple sclerosis in-
creased by 28.58% and 14.74% per year respectively.
Total health expenditures for treatment of rare diseases
overall increased from US$15 million to US$139 mil-
lion, which accounted for 0.68% of total national
health expenditure in 2014. Among health expendi-
tures, drug expenditures for treatment of rare diseases
increased from US$10.87 million to US$123.48
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million, which accounted for 2.31% national drug ex-
penditure in 2014. We found a 21-fold difference in
average health expenditure and a 70-fold difference
in average drug expenditure between patients with rare
diseases and all patients.

Conclusions: Prevalence of rare diseases, and related
health and drug expenditures have substantially grown
in Taiwan over the past 12years, and these trends are
likely to continue. Drug expenditures accounted for al-
most 90% of health expenditures. Further analyses in
underway to examine economic burden of individual
rare diseases.

203. Time Trends And Patterns Of Prescriptions
For Drug Pairs With A Serious Drug-Drug
Interaction In UK Primary Care

Adrian Root, Liam Smeeth and Ian Douglas

Non-Communicable Disease Epidemiology, London
School of Hygiene and Tropical Medicine, London,
United Kingdom

Background: Polypharmacy is increasing over time.
There is a strong correlation between polypharmacy
and co-prescribing drugs with a potential drug-drug in-
teraction (pDDI). The trends in the prevalence of
(pDDI) will be explored.

Objectives: 1. Describe the trend in absolute preva-
lence of pDDI in UK primary care from 1994 to 2014.
2. Describe the differences in trend by drug class.
3. Describe the relative prevalence of pDDI as a

fraction of the prescriptions for each constituent drug.

Methods: The source population was the UK Clinical
Practice Research Datalink (CPRD), a primary care
electronic health records database. Serious drug-drug
interactions are defined as those listed as serious in
the British National Formulary (BNF). For each inter-
action we found the number of patients issued with
same day prescriptions for both drugs by year. The
prevalence of each pDDI was defined as the proportion
of the active patients in the database. We broke this
down by drug classes and we also found the relative
trend in pDDIs as a proportion of the total number of
prescriptions for the interacting drugs to determine if
the rise in exposure to drug-drug interactions is out
of proportion with the prescription trends for the con-
stituent drugs.

Results: Preliminary results show 29% of patients in
2014 received a prescription with a pDDI. Excluding
interactions between antihypertensives (usually inten-
tionally co-prescribed), 13% of patients received a pre-
scription with a pDDI. All subsequent figures refer to
this subset.
From 1994 to 2014 there has been a 262% increase

in the proportion of patients exposed to a pDDI. The
majority are accounted for by relatively few drug
pairs. 79% were accounted for by 50 drug pairs and
45% by just 20 drug pairs. The commonest drug pair
was amlodipine and simvastatin.
We will present trends by drug class and compare

the absolute number of patients exposed to a pDDI
with the relative number as a proportion of those that
received either interacting drug.

Conclusions: There has been a large increase in the
number of patients exposed to pDDIs. A small number
of drug pairs account for the majority.

204. A Systematic Review and Methodological
Framework for Estimating Prevalence of Rare
Diseases

Kerstin Müller1, Sheena Kayaniyil2 and Sarah M.
Goring1

1Epidemiology, ICON plc, Vancouver, BC, Canada; 2

Epidemiology, ICON plc, Toronto, ON, Canada

Background: Accurate, population-based estimates of
rare disease prevalence are necessary for regulatory
and reimbursement decision making and to understand
the burden of illness and establish networks for patient
support and physician expertise. While considerable
progress has been made in establishing rare disease
registries, gaps in case ascertainment and estimation
of denominator populations make accurate estimation
of prevalence a challenge.

Objectives: 1) To systematically identify approaches
currently being used by researchers to estimate rare
disease prevalence, and 2) To create a framework to
identify suitable methods for prevalence estimation.

Methods:We conducted a systematic literature review
for 2005-2015 using Embase and Medline with free
text and indexed search terms for rare diseases and
prevalence. Data relating to the methodological ap-
proach, jurisdiction, and data sources were extracted
and summarized. In parallel, we reviewed the method-
ological literature and developed a framework to
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estimate rare disease prevalence, identifying key deter-
minants of appropriate methodology.

Results: Our search returned 1280 hits, and we identi-
fied 80 relevant studies. Data sources used to identify
prevalent cases included disease registries or clinical/
administrative databases (n=34), medical record re-
views (n=14), or surveys of relevant health-care pro-
fessionals (n=7). A third of the studies combined
multiple approaches or incorporated mathematical
models to estimate prevalence. The population at risk
was most commonly based on census data, regional/
national statistics or catchment areas of relevant
healthcare institutions. Our conceptual framework fo-
cused on characteristics of the disease, jurisdiction,
and available data. For each category, we created
levels relating to the completeness of the data source
for both numerator and denominator, and evaluated
the suitability of the identified methods for prevalence
estimation.

Conclusions: This review and framework will serve
as a useful resource for those considering how to pro-
duce accurate estimates of prevalence, particularly
when faced with imperfect data sources.

205. Mortality Rates in People with Intellectual
Disabilities

Rachael Williams1, Jessie Oyinlola1, Pauline Heslop2

and Gyles Glover3

1Clinical Practice Research Datalink, London; 2

Norah Fry Research Centre, University of Bristol,
Bristol; 3Learning Disabilities Observatory Team,
Public Health England, Cambridge

Background: A growing body of evidence highlights
a disparity in mortality rates for people with intellec-
tual disability (ID) compared with the general popula-
tion. However, national data for England is lacking.

Objectives: Provide evidence on mortality rates in
people with ID.

Methods: Patients registered for at least a day during
04/01/10-03/31/14 at a GP practice contributing to
the Clinical Practice Research Datalink (CPRD) and
consenting to linkage were included. Patients with ID
were identified via Read codes. Date and cause of
death were identified using linked Office of National
Statistics mortality data. Crude mortality rates, life ex-
pectancy and indirectly age/sex standardised mortality

ratios (SMR) were calculated with 95% confidence in-
tervals (CI), overall, by ICD-10 chapter, for frequently
occurring causes, and those classified as avoidable.

Results: 11 million person-years were included (0.5%
for patients with ID) and 98,035 deaths occurred
(0.7% in patients with ID). The mortality rate for pa-
tients with ID was 11.2 per 1,000 population, 1.3 times
the rate for those without ID, with an associated SMR
of 3.2 (95% CI 2.9-3.4). Life expectancy was
65.5years (95% CI 61.9-69.2) for patients with ID
and 85.3years for those without (95% CI 85.2-85.4).
Mortality rates were higher in patients with ID in all
age/sex groups, with larger differences for younger
ages. Patients with ID had higher cause-specific mor-
tality rates across all ICD-10 chapters, with highest
SMRs for congenital malformations (72.9, 95% CI
55.1-94.7), nervous system diseases (9.8, 95% CI
7.8-12.1) and mental disorders (5.4, 95% CI 3.9-7.3).
Circulatory deaths were the most frequent, with isch-
aemic heart disease (SMR 2.2, 95% CI 1.6-2.8) and
cerebrovascular disease (SMR 3.3, 95% CI 2.3-4.5)
most prominent. A higher proportion of deaths were
classified as avoidable for patients with ID (44.7%,
95% CI 41.0-48.5%) compared to those without
(21.0%, 95% CI 20.7-21.3).

Conclusions: National English data confirm that pa-
tients with ID have higher mortality rates than those
without. Mortality rates for patients with ID were
higher across all age/sex groups and causes, with al-
most half of deaths classified as avoidable.

206. Use of FDA Approved Stents Intended for
Adults for the Treatment of Pulmonary Artery
Stenosis in Children

Dale Tavris1, Frank Ing2, Anna Ghambaryan1, Donald
Hagler3, Richard E. Ringel4, Lauren Deegan1, Thomas
Forbes5, Jamie Magdi1 and Benjamin C. Eloff1

1Center for Devices and Radiological Health/Division
of Epidemiology, Food and Drug Administration, Sil-
ver Spring, MD, United States; 2Cardiology, Chil-
dren’s Hospital, Los Angeles, CA, United States; 3

Pediatric Cardiology and Cardiovascular Diseases,
Mayo Clinic College of Medicine, Rochester, MN,
United States; 4Division of Pediatric Cardiology,
Johns Hopkins School of Medicine, Baltimore, MD,
United States; 5Cardiac Catheterization Laboratory,
Children’s Hospital of Michigan, Detroit, MI, United
States
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Background: Treatment of branch pulmonary artery
(BPA) stenosis with stents, widely considered stan-
dard practice by the pediatric interventional cardiology
community, has not been approved by the Food and
Drug Administration (FDA) in children.

Objectives: To evaluate the advisability of approving
this use of stents, we conducted a systematic literature
review.

Methods: PubMed was searched for clinical articles
published on or after 2000, on the treatment of BPA
using stents in children. Three outcomes were evalu-
ated at baseline (BL) versus immediately post-
stenting, and at follow-up (FU, usually 1-2 years)
when available: diameter of the stenotic lesion; pres-
sure gradient across the lesion, and; the ratio of right
ventricular to systemic pressure.

Results: Twenty-three studies met the criteria for in-
clusion. In all 21 studies that assessed lesion diameters
there was an increase in diameter from BL to immedi-
ately post-treatment, which averaged approximately
100%. In the studies that assessed FU results, the aver-
age diameters were midway between BL and immedi-
ately post-treatment.
All 17 studies that assessed pressure gradient

showed a decrease of about 70% from BL to immedi-
ately post-treatment. The general pattern was a rever-
sion of the pressure gradient over time towards BL
levels; immediate post-treatment values were greater.
Seven of the 10 studies that assessed the ratio of

right ventricular to systemic pressure showed a signif-
icant decrease from BL to immediately post-treatment.
Of the 4 studies that assessed FU of the ratio, 3
showed little change from post- initial treatment.

Conclusions: This evidence indicates excellent imme-
diate results from the use of stents to treat BPA steno-
sis in children. The literature shows increased post-
stent arterial diameter and decreased pressure gradient,
and decreased right ventricular to systemic pressure ra-
tio to a lesser extent. FU assessment showed varying
degrees of restenosis (often successfully re-treated),
but generally substantially less stenosis than what
was seen prior to the initial stent treatment.

207. Magnetic Resonance Imaging Examination in
People with Cardiac Implantable Electronic
Devices

Marianne H. Gillam, Maria C. S. Inacio, Nicole L.
Pratt and Elizabeth E. Roughead

Quality Use of Medicines and Pharmacy Research
Centre, School of Pharmacy and Medical Sciences,
University of South Australia, Adelaide, South Austra-
lia, Australia

Background: Magnetic resonance imaging (MRI) is
an important diagnostic tool. The presence of cardiac
implantable electronic devices (CIED) (i.e. permanent
pacemakers, cardiac resynchronisation therapy and
implantable cardioverter defibrillators) has been con-
sidered a contraindication to MRI due to potential
life-threatening interactions. MRI compatible CIEDs
that are not affected by the MRI are now available. It
is not clear how many patients with CIED undergo
MRI examinations and whether this is associated with
adverse events.

Objectives: To determine number of people with
CIED undergoing MRI examinations and subsequent
adverse events.

Methods: A retrospective cohort study using data
from the Australian Government Department of
Veterans’ Affair claims database was conducted.
People who received a CIED between 2004 and
2015 were evaluated. Exposure was outpatient
MRI examination. Outcome was hospitalisations
within 30days of the MRI for device infection,
venous thromboembolism, stroke, myocardial infarc-
tion, heart failure, lead displacement/failure,
pneumothorax, pulmonary embolism and cardiac
tamponade or death.

Results: A total of 20730 people were included. Of
these, 60 (0.3%) people had at least one MRI, 18
(30%) people with non-compatible CIED and 42
(70%) people with compatible CIED. In the group
with non-compatible CIED, there were 27 MRIs in
18 individuals. Of the 18 individuals with non-com-
patible CIED, 4 (22%) had a hospital admission in
the following 30days of having the MRI. Two
hospitalisations (9 and 10days after MRI, respec-
tively) were for heart failure and the other two were
unrelated to the outcome events. In the group with
MRI compatible CIED, 3 (7%) hospitalisations oc-
curred, one for heart failure, one for endocarditis and
one for infection due to the CIED. There were no
deaths within 30days of undergoing an MRI in either
group.

Conclusions: In this large cohort of people with CIED
only a few MRI examinations were undertaken. Fur-
ther studies are required to ascertain the risk of adverse
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events following MRI, both in people with compatible
and with non-compatible CIED.

208. Spinal Degenerative Disc Disease Procedure
Trends in the United States Using the National
Inpatient Sample (2008-2012)

Colin Anderson-Smits, Ariella Apfel, Yuzhi Hu, Hong
Cheng and Nilsa Loyo-Berrieros

Center for Devices and Radiological Health, Division
of Epidemiology, Food and Drug Administration, Sil-
ver Spring, MD, United States

Background: Degenerative disc disease (DDD) is an
important contributing factor to morbidity, lifetime
disability, health care utilization, quality of life and
time lost from work in United States. The reported
prevalence for the DDD in patients widely varies
among studies, and it ranges anywhere from 0% -
86% in both asymptomatic and symptomatic patients.
Surgery for DDD is recommended if conservative
treatment fails to provide relief within two to six
months. Within the past few years changes in coverage
decisions by public and private insurers, along with
rapidly evolving and available technologies have un-
doubtedly changed the landscape of procedures done
to treat DDD.

Objectives: This study was conducted to provide an
overview of national estimates of trends in inci-
dence, revision surgeries, demographics, and cost of
surgical procedures for DDD in the United States
from 2008 to 2012 using the National Impatient
Sample (NIS).

Methods: Analysis of Spinal Procedure Trends was
done using data from the National Impatient Sample
(NIS) from the years 2008 – 2012. Patients who
underwent spinal fusions, laminectomies and disc
excision were identified using the CCS (Clinical
Classifications Software) codes. Procedures were
further broken down and described using ICD-9
procedure codes that allowed for further granularity.
National estimates and trends across procedures were
then described and analyzed across the study time
period with total cost, average length of stay,
and other demographics described per procedure
category.

Results: Overall there were 649,559 discharge re-
cords for patients undergoing spinal procedures dur-
ing the years 2008 to 2012. This translated into a

national estimate of 3,119,083 spinal procedures
being performed in the US during the study period
or 1.66% of all US hospital admissions from 2008-
2012. There were considerable differences in trends
in specific procedures over time. Cost and average
length of stay also changed considerably for several
procedures.

Conclusions: Far more patients are undergoing sur-
gery to treat DDD and most recently far more patients
are undergoing fusion than other procedures compared
to earlier years.

209. The Impact of Channelling Bias in Device
Epidemiology: Assessing Metal-on-Metal Total Hip
Arthroplasty Implants

Daniel Prieto Alhambra1, Andrew Jonathan Carr1 and
Anne Lübbeke1,2

1Nuffield Department of Orthopaedics, Rheumatology
and Musculoskeletal Sciences, University of Oxford,
Oxford, United Kingdom; 2Division of Orthopaedic
Surgery and Traumatology, Geneva University Hospi-
tals, Geneva, Switzerland

Background: Channelling bias (CB) is a common
challenge in post-marketing drug studies. To our
knowledge CB has not been described in the compar-
ative assessment of orthopaedic implants.

Objectives: To assess baseline characteristics and 5-
year outcomes among patients undergoing a new
metal-on-metal (MoM) total hip arthroplasty (THA)
compared to those receiving an older ceramic-on-poly-
ethylene (CoP) THA. And to assess whether propen-
sity score adjustment can minimise CB-related
confounding.

Methods: We included all consecutive primary elec-
tive THAs, operated upon in the Geneva arthroplasty
registry in 2002-2007 with the same surgical ap-
proach, cup design and head size (28mm), but receiv-
ing either 1.a MoM (new) or 2.a CoP (“old” implant)
bearing. We assessed baseline characteristics. Sec-
ondly, we studied differences in 5-year outcomes
(HHS absolute values and improvement) after propen-
sity score adjustment.

Results: 634 MoM THAs and 867 CoP THAs were
included. MoM recipients were significantly younger
(64 vs. 74yrs), more likely men (55% vs. 39%), had
less comorbidities (≥3 comorbidities: 16% vs. 23%),
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better functional status, less pain, and more often pri-
vate insurance. Five years after surgery, 91% MoM
patients and 87% CoP patients were satisfied (OR
1.6, 95% CI 1.02-2.4). MoM had significantly higher
absolute HHS (91.8±11.5 vs. 87.2±13.7; unadjusted
mean difference 4.6 (95% CI 2.9-6.2)), but improve-
ment was similar ( 36.8±16.7 vs. 39.3±18.9; effect
size 0.14). Differences in satisfaction and HHS were
attenuated and no longer significant after propensity
adjustment (satisfaction: adjusted OR 1.3, 95% CI
0.8-2.2;HHS adjusted mean difference 0.6, 95% CI -
1.4 to 2.6).

Conclusions: We have demonstrated the presence
of CB in the comparative assessment of a new
THA implant. Differences in satisfaction and abso-
lute HHS scores 5years after surgery favored the
new implant, but these disappeared after propen-
sity adjustment. Our findings illustrate both the
need for and the usefulness of advanced methods
to deal with CB in comparative device assessment
studies.

210. Withdrawn by Author

211. Nationwide Knee Arthroplasty in France
Between 2008 and 2013: Characteristics of the
Patients, Implants and Procedures

Sandrine Colas, Bob-Valery Occean, Annie Rudnichi,
Rosemary Dray-Spira and Mahmoud Zureik

Division for Science and European Strategy, French
National Agency for Medicines and Health Products
Safety, Saint-Denis, France

Background: Knee arthroplasty is performed to re-
place native articulation. Main indication is knee ar-
thritis. Technical choices regarding type of
replacement, total or unicompartmental knee
arthroplasty (TKA/UKA respectively) and fixation
method, cemented, uncemented or hybrid (partly
cemented) are still subject of debate. Several countries
with a registry, particularly in Nortern Europe, have
shown an increase in the volume of knee arthroplaties,
together with variability in the implanted population
and implantation practices across countries.

Objectives: Our aim was to describe the characteris-
tics of performed knee arthroplasties, of implanted
devices and population, over several years in
France.

Methods:We used “Système National d’Information
Inter-Régimes de l’Assurance Maladie” (SNIIRAM),
the French National Health Insurance Information
System. All subjects having undergone unilateral
knee arthroplasty in France between 1 January
2008 and 31 December 2013 were comprehensively
included. Patients, hospital stay, procedures and im-
plants characteristics were described over the 6years
inclusion.

Results: Mean age was 71+/-9years; 63.5% were
women; overall, 18% of the patients were obese
(13.9% in 2008, 20.0% in 2013) and 16.8% diabetic
(15.6% in 2008, 17.1% in 2013).
Over the six-year period, 472,600 knee

arthroplasties were performed (among which 7% were
revisions), with a 33% increased between 2008
(67,628) and 2013 (89,899); 89.8% were TKA, 8.5%
UKA and 1.7% uni-component implantation; 49.8%
were both-sides cemented, 34.6% uncemented and
15.6% hybrides (cemented tibial component,
uncemented femoral component).

Conclusions: The results of our study evidenced a
substancial increase in the number of knee
arthroplasties between 2008 and 2013 in France, con-
sistently with findings from the Swedish and Austra-
lian knee replacement registries. Knee replacements
performed were mainly cemented TKA and women
were more often implanted, whatever the year; the pro-
portion of obese implanted patients raised by 6 points
over the period. It will be of great interest to study the
survivorship of these implants overtime.

212. Multiple Circular Stapler Use During Left-
Sided Colon Resections as a Surrogate Measure of
Procedural Complexity

Katherine Etter1, Sanjoy Roy2, Iftekhar Kalsekar1 and
Andrew Yoo1

1Medical Devices, Epidemiology, Johnson  Johnson
Co., New Brunswick, NJ, United States; 2Health Eco-
nomics & Market Access, Ethicon, Inc., Somerville,
NJ, United States

Background: A single circular stapler device is
necessary for creating a bowel anastomosis
(reconnecting bowel) after colon resections. Multiple
circular devices can represent increasing procedural
complexity (multiple bowel anastomoses or revision
of an inadequate anastomosis--possibly due to device
failure).

abstract 127

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Objectives: To evaluate the feasibility of identifying
multiple circular stapler device use as a surrogate for
procedural case complexity and the effect on resource
utilization in left-colon resection.

Methods: All left-hemicolectomy and sigmoidectomy
procedures from the Premier Perspective® Database
from 2009-2014 were identified. Only procedures
where at least one circular stapler device could be
identified in the hospital billing record were evaluated.
Differences in resource utilization parameters such as
Operating Room Time (ORT) (mins), LOS (days), lap-
aroscopic conversion to open surgery, and hospital
cost (2014 US-Dollars) between procedures with sin-
gle (SINGLE) versus multiple (MULTI) circular de-
vices were evaluated using Generalized Estimating
Equations (GEE) models controlling for patient demo-
graphics, provider and procedural characteristics, co-
morbidities, and hospital clusters.

Results: A total of 19,666 procedures were identified:
left hemicolectomy (15.6%) and sigmoidectomy
(84.0%) with 17,245 (87.7%) SINGLE and 2,421
(12.3%) MULTI procedures. Adjusted resource utili-
zation was higher for MULTI compared to SINGLE
across all outcomes: MULTI LOS was 6.8days
(SE=0.1) compared to SINGLE 6.5 (SE=0.1,
p<0.001), MULTI ORT was 244mins (SE=6.6)
verses 226mins (SE=5.0 ,p<0.001) for SINGLE, lap-
aroscopic conversion was higher in MULTI (20.32%)
versus SINGLE (14.09%) p<0.001, and MULTI total
cost was $20,665 (SE=419) versus $18,974
(SE=262, p<0.001) for SINGLE.

Conclusions: Use of multiple circular staplers was as-
sociated with higher LOS, ORT, increased laparo-
scopic conversion to open surgery, and total hospital
costs. Identification of multiple staplers appears feasi-
ble for characterizing increasing procedural
complexity.

213. Analyses of Surgical Adverse Events – The
Importance of Procedure Modifiers

Chantal E. Holy1 and Howard L. Levine2

1Epidemiology, Johnson & Johnson, New Brunswick,
NJ, United States; 2Cleveland Nasal Sinus & Sleep
Center, Cleveland Nasal Sinus & Sleep Center, Cleve-
land, OH, United States

Background: Adverse events (AEs) rates requiring
additional procedures, admissions or diagnoses can

often be estimated from claims databases. Procedural
complexity is one of the most important considerations
when estimating AE rates. Primary procedure codes
alone may not provide a sufficiently granular under-
standing of the index procedure for adequate risk ad-
justment. Additional procedural information from
CPT modifiers or concurrently coded procedures is
important.

Objectives: Evaluate the role of procedural complex-
ity and procedure modifiers in understanding AE rates
using the example of cerebrospinal fluid (CSF) leak
following sinus surgery.

Methods: All patients from the MarketScan Commer-
cial Claims and Encounter Database with sinus sur-
gery CPT codes (31254, 31255, 31256, 31267,
31287, 31288) from 2003 to 2013 were identified.
All patients had at least 12months of continuous eligi-
bility post-index. Index surgery was categorized based
on reported sinus type (i.e.; frontal vs sphenoid vs
maxillary vs ethmoid) and procedure modifier (modi-
fier 50 and concurrent “R” and “L” indicative of bilat-
eral procedures). CSF leaks were queried using CPT-4
codes indicative of CSF leak repair (62272, 31290,
31291 or 61619) or ICD-9 codes for CSF leak
(349.81) or meningitis (320.X) within 12months
post-index. Rate of CSF leak following sinus surgery
was analyzed and compared to index surgery category.

Results: From 2003 to 2013, the rate of patients with
CSF leak increased non-significantly from 0.17% to
0.23%. However, the percentage of frontal and
sphenoid sinus approaches increased significantly
(patients undergoing frontal approaches in 2003:
25.7% - in 2013: 42.5%, p<0.05) whereas overall
percentage of patients undergoing maxillary and
ethmoid approaches remained stable. In addition, bi-
lateral vs unilateral procedures also increased signifi-
cantly (bilateral frontal: 8.00% in 2003 – 23.70% in
2013, p<0.05).

Conclusions: Heterogeneity of surgeries adds com-
plexity in analyzing and interpreting AE rates. In our
study, AE rates remained stable whereas surgical com-
plexity increased significantly, thus highlighting the
role for systematic procedural analyses in the evalua-
tion of AE rates.

214. Research Using Claims Databases to
Evaluate Adherence to Medical Guidelines: The
Case of Tympanostomy Tube Insertion in the
United States
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Chantal E. Holy1 and Howard L. Levine2

1Epidemiology, Johnson & Johson, New Brunswick,
NJ, United States; 2Cleveland Nasal Sinus & Sleep
Center, Cleveland Nasal Sinus & Sleep Center,
Cleveland, OH, United States

Background: Clinical guidelines help identify
appropriate candidates for medical treatments, and
thus may play a role in quality of care. The role of
healthcare database research in evaluating adherence
to medical guidelines is unclear.

Objectives: Evaluate the appropriateness of research
using claims database in estimating adherence to
medical guidelines in the case of tympanostomy tube
insertion (TTI) for treatment of otitis media.

Methods: All patients within the MarketScan
Commercial database with a CPT-4 code for
tympanostomy requiring insertion of ventilation
tube (CPT 69433: under local anesthesia, 69436:
under general anesthesia) in 2011 were identified.
All patients had≥2years continuous enrollment
pre-TTI. From this initial cohort, a random 5,000
patient sample matched for age and gender was
identified. All pre-operative diagnoses and proce-
dures leading to TTI were evaluated and compared
to the guidelines which require all surgical candi-
dates to experience bilateral otitis media (OM)
with effusion for ≥3months along with hearing/
quality of life (QoL) impairments. In our study, a
diagnosis of ear pain was assumed to be a proxy
for QoL impact.

Results: Within the random cohort, 90.7% patients
had evidence of OM for≥3months prior to surgery.
Of these, 42.5% had hearing/speech impairment. Of
those patients without hearing/speech impairment,
53.3% experienced pain. Within the 9.3% patients
with≤3months of OM, 26.0% had hearing/speech im-
pairment and 27.5% had pain. Thus, whereas only
38.5% patients had the exact clinical presentation re-
quired by the guideline, 67.1% had OM with either
speech impairment or diagnosed pain.

Conclusions: For patients with≥2years continuous
medical enrollment, adherence to medical guideline
could be ascertained using standard methodologies in
38.5% patients. When pain was used as a proxy for
QoL impairment, adherence was approximated to
67.1% patients. Without patient-reported outcomes
and better assessments of disease impact on QoL, use

of claims databases to validate clinical guidelines re-
mains challenging.

215. Combining Observational Data from Multiple
Databases: Comparison of Individual Patient Data
and Aggregate Data Meta-Analysis in the CARING
Study

Nils Ekström1, Marloes T. Bazelier2, Vidar Hjellvik3,
Frank de Vries2,4, Jari Haukka5, Peter Vestergaard6,
Marie L. de Bruin2 and Morten Andersen1

1Centre for Pharmacoepidemiology, Department of
Medicine Solna, Karolinska Institutet, Stockholm,
Sweden; 2Division of Pharmacoepidemiology and
Clinical Pharmacology, Utrecht Institute for Pharma-
ceutical Sciences, Utrecht University, Utrecht, Nether-
lands; 3Department of Pharmacoepidemiology,
Norwegian Institute of Public Health, Oslo, Norway;
4Department of Clinical Pharmacy and Toxicology,
Maastricht University Medical Centre, Maastricht,
Netherlands; 5University of Helsinki, Helsinki, Fin-
land; 6Departments of Clinical Medicine and Endo-
crinology, Aalborg University Hospital, Aalborg,
Denmark

Background: Combining multiple databases is valu-
able for analysing rare exposures and outcomes. In
the CARING (CAncer Risk and INsulin analoGues)
project, data from National Health Registers (NHR)
in Denmark (DK), Finland, Norway (NO) and Sweden
(SE) were combined with data from the United King-
dom Clinical Practice Research Datalink.

Objectives: To evaluate the use of individual patient
data (IPD) as compared with aggregate data (AD)
meta-analysis combining three of these databases
(DK, NO and SE).

Methods: Population-based cohort studies of incident
insulin users aged 18+ with no history of cancer were
conducted using NHRs in DK, NO and SE. Based on
the first dispensing, patients were classified as exposed
to human insulin (N=98,154), glargine (N=12,529),
detemir (N=5,252) or other insulin types
(N=57,601). Poisson regression was used to estimate
incidence rate ratios (IRR) of colorectal cancer, breast
cancer and prostate cancer, comparing different insu-
lins. Analyses were performed on a common dataset
with IPD from all countries (adjusted for common co-
variates) and separate datasets for each country (ad-
justed for all available covariates, country-
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optimized), pooling estimates using fixed and random
effects models.

Results: In IPD analyses of colorectal, breast and
prostate cancer, IRR (95% CI) for glargine vs. human
insulin were 0.86 (0.66 to 1.14), 0.87 (0.59 to 1.30)
and 1.07 (0.83 to 1.38), for detemir vs. human insulin
0.76 (0.47 to 1.22), 0.40 (0.16 to 0.98) and 0.91 (0.57
to 1.44). Fixed and random effects meta-analyses gave
similar results. The AD meta-analysis did not include
the NO cohort for most comparisons because of few
outcome events whereas the IPD meta-analysis used
all available data. Country-optimized adjustment was
comparable to adjustment for common covariates.

Conclusions: No consistent differences in risk of the
cancers investigated between different insulins were
found. Low power in individual cohorts and uniform
distribution of available covariates between cohorts fa-
vored the use of IPD over AD meta-analysis in this
specific case.

216. Analytical Issues Faced When Analysing
Recurring Events Over Multiple Treatment
Patterns

Preeti Datta-Nemdharry1, Katherine Donegan1, Mark
Lunt2, Mohammad Movahedi3 and Will Dixon2

1VRMM, MHRA, London; 2Centre for Musculoskele-
tal Research, University of Manchester, Manchester;
3University Health Network, Toronto

Background: Using observational data to analyse
rates of repeat events with time-varying exposures is
challenging. We intended to study possible toxicity
of methotrexate (MTX) plus proton pump inhibitors
(PPI), but faced problems of interpretation when con-
sidering just MTX data.

Objectives: To describe the statistical issues faced
when examining risk of recognised MTX-associated
AEs using routine primary care data.

Methods: This was a retrospective cohort study of
rheumatoid arthritis patients in the Clinical Practice
Research Datalink. Incidence rates for AEs with
MTX were compared to those with exposure to no dis-
ease modifying antirheumatic drugs (DMARD), and
HRs estimated using the Cox model.

Results: Initially, all study time with time-varying ex-
posure and repeat AEs was analysed to maximise

power for rarer events. Not all estimated HRs were
consistent with crude RRs, implying possible non-pro-
portional hazards and, counterintuitively, suggested
that patients on MTX had lower rates of many MTX-
associated AEs. It was hypothesised that the risk in
subsequent episodes of the same treatment was likely
lower due to depletion of susceptibles. When using
first treatment episode only, results mostly showed sig-
nificantly higher AE rates with MTX vs. no DMARD.
Analyses were stratified into 6month intervals within
treatment groups to reduce the impact of non-propor-
tionality. This analysis mostly generated HRs consis-
tent with crude rates. Yet for some events higher rate
of AEs was observed in no DMARD group. We noted
that both MTX-naïve subjects and those who had
stopped a DMARD contributed to the unexposed
group. AE rates were mostly higher in those who had
come off a DMARD possibly due to repeated AE re-
cordings that had led to stopping treatment or
reflecting a cohort of ‘sicker’ patients. 6month HRs
comparing MTX users with DMARD naïve reference
group were in line with expectations.

Conclusions: Unexpected results in preliminary anal-
yses of MTX toxicity led to significant changes in
our approach and a sacrifice of statistical power to re-
duce bias. This highlights the need to fully explore
complex data before embarking on elaborate study de-
signs to explore the impact of drug interactions.

217. Heterogeneity in Treatment Effect: Dabigatran
vs. Warfarin in Patients with Atrial Fibrillation

Shirley V. Wang, Krista F. Huybrechts, Michael A.
Fischer, Jessica M. Franklin, Sebastian Schneeweiss,
Robert J. Glynn, Wesley Eddings and Joshua J.
Gagne

Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham & Women’s Hospital and Harvard Medical
School, Boston, MA, United States

Background: Anticoagulants are highly effective at
preventing thromboembolic events (TE) among pa-
tients with atrial fibrillation (AF) but are known to in-
crease risk of major bleeding (MB). Risk scores such
as the CHA2DS2-VASc and HAS-BLED stratify pa-
tients on baseline risk of TE and MB but not on antic-
ipated benefit or harm under treatment with alternative
anticoagulation agents.
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Objectives: To identify subgroups with potential
greater benefit or harm with dabigatran vs. warfarin
for treatment of AF and validate findings in an external
cohort.

Methods: We identified initiators of warfarin or
dabigatran with non-valvular AF, CHA2DS2-VASc
≥2 and for whom propensity score overlap suggested
“clinical equipoise” in treatment selection from the
Optum Clinformatics and Truven MarketScan data-
bases. We fit generalized boosted models in the Optum
cohort for TE and MB, allowing pairwise interactions
between exposure and risk factors in CHA2DS2-
VASc or HAS-BLED respectively. We identified sub-
groups in Optum based on the interaction with the
strongest H-statistic for each outcome. We estimated
subgroup rate differences in the Truven cohort with
stabilized inverse probability of treatment weights to
adjust for confounding.

Results: In Optum, the strongest exposure interaction
for TE was prior TE and for MB it was renal disease.
In Truven, the rate of TE in patients with prior TE
(secondary prevention) was reduced by 3.6 (95% CI,
0.2 to 6.4) per 100 patient-years for dabigatran com-
pared to warfarin initiators; in patients without prior
TE (primary prevention) the rate was reduced by 0.8
(95% CI, 0.3 to 1.2) per 100 patient-years. The reduc-
tion of TE was greater for secondary vs. primary pre-
vention in 93% of bootstrap samples, difference 2.8
(95% CI, -0.5 to 5.4). In Truven, the annual rate of
MB was reduced by 1.6 (95% CI, 0.7, 2.4) per 100 pa-
tient years without evidence of variation in patients
with renal disease.

Conclusions: Dabigatran’s superiority to warfarin at
prevention of TE may be greater among higher risk
secondary prevention patients. Lack of differences in
effect on MB by renal disease status may be related
to use of lower dabigatran doses in patients with im-
paired renal function.

218. Comparing Decision Tree and Logistic
Regression Methods to Identify Factors Affecting
the Choice of ACEI/ARB Dose Among Elderly
Patients After Acute Myocardial Infarction (AMI)

Izabela E. Annis1, Sandra Hanna2 and Gang Fang1

1Division of Pharmaceutical Outcomes and Policy,
University of North Carolina, Chapel Hill, NC, United
States; 2UNC Eshelman School of Pharmacy,

University of North Carolina, Chapel Hill, NC, United
States

Background: Studies attempting to identify determi-
nants of treatment choice abound in the epidemiologi-
cal literature. Often, crucial multi-way interactions are
omitted from traditional models while real-world clin-
ical decisions can be hierarchical in nature. Decision
tree analysis detects complex relationships existing in
the data allowing for a simple and visual interpretation
of the underlying interactions.

Objectives: To identify factors associated with receiv-
ing ACEI/ARB dose therapy recommended by RCT,
and to describe potential variable interactions using lo-
gistic regression and decision tree analysis.

Methods: Medicare data for years 2007-2010 were
used to identify patients who experienced AMI in
2008 or 2009. Index admission was defined as first
AMI in 2008 or 2009. Eligible patients were
66years of age; enrolled in Medicare parts A, B
and D for at least a year prior to and at least 30days
after index date; survived at least 30days after index
admission; and filled a prescription for ACEI or
ARB. We identified factors associated with the use
of ACEI/ARB RCT dose using logistic regression
and two methods of regression tree analysis: classifi-
cation and regression trees (CART) and conditional
inference trees.

Results: In this cohort of 101,588 patients, using a
priori knowledge, we tested and found the following
significant interactions: age and gender, age and base-
line diabetes, age and hyperlipidemia, age and chronic
kidney disease (CKD), hypertension and gender, hy-
pertension and race, hypertension and diabetes, hyper-
tension and hyperlipidemia, and hypertension and
CKD using the approach of logistic regression. Both
decision tree methods identified hypertension as the
most important predictive factor, followed by diabetes
and type (sub-endocardial) and site (anterior wall) of
the index AMI.

Conclusions: While the decision tree approach might
not be an ideal substitute for conventional logistic re-
gression models, it can provide additional benefits in
quantifying the order of importance of risk factors,
and identifying valuable variable interactions that
otherwise might be omitted.

219. Cumulative, Weighted Exposure for
Modelling the Association Between Metformin and
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Heart Failure Exacerbation in Patients with
Diabetes and Pre-Existing Heart Failure

Daniala L. Weir1,2, Michal Abrahamowicz1 and Dean
T. Eurich3,4

1Epidemiology, Biostatistics and Occupational
Health, McGill University, Montreal, Canada; 2Mc-
Gill Clinical and Health Informatics Research Group,
McGill University, Montreal, Canada; 3School of
Public Health, University of Alberta, Edmonton, Can-
ada; 4Alliance for Canadian Health Outcomes Re-
search in Diabetes, University of Alberta, Edmonton,
Canada

Background: Controversy has existed on how best to
control blood glucose in patients with diabetes and
heart failure (HF).Currently, metformin is considered
first line therapy, however, research conducted to date
has failed to account for duration, timing and intensity
of metformin exposure on HF risk.

Objectives: To compare alternative, flexible methods
for modelling the association between metformin and
HF exacerbation to conventional methods in patients
with diabetes and HF.

Methods: Using a US claims database, 7,620 subjects
with diabetes and incident HF were identified and
followed from January 1, 2004 until death, termination
of medical insurance, or December 31, 2010.The asso-
ciation between use of metformin and risk of HF hos-
pital admission was assessed using conventional
multivariable time varying Cox Proportional Hazards
models, as well as a novel weighted cumulative use
model which assigns weights based on past metformin
exposure and risk of HF hospital admission up to a
given point in time.All adjusted models accounted
for demographic and clinical data as well as cardiovas-
cular and antidiabetic drug use.

Results: Average age was 56 (SD 8) years and 60%
were male.Conventional time-varying models sug-
gested a substantial reduced risk of HF exacerbation
with metformin use compared to non-use (3% vs
16%, adjusted Hazard ratio [aHR] 0.67 [95% CI
0.50-0.90]).Weighted cumulative use in the 30days
prior to censoring attenuated the relationship which
was no longer statistically significant (aHR 0.77,
95% CI: 0.53-1.01).Subsequent analyses indicated that
any benefits of metformin were attenuated within
2weeks following discontinuation of the drug.Indeed
cumulative weighted metformin use within 60 or 90-

days indicated further non-significant 17% and 4% de-
creases in HF related hospital admission respectively.

Conclusions: Conventional analyses suggest metfor-
min is associated with decreased risk of HF exacerba-
tion; however, when the weighted, cumulative nature
of metformin use was accounted for, no benefits were
observed suggesting the choice of modelling strategy
to represent metformin exposure is important.

220. Application of Marginal Structural Models to
Data from Interval and Clinical Cohorts: A
Simulation Study

Edmore Chamapiwa1, David Reeves1, Darren
Ashcroft2 and Evangelos Kontopantelis1

1Institute of Population Health, University of Man-
chester, Manchester, North West, United Kingdom; 2

Pharmacy, University of Manchester, Manchester,
North West, United Kingdom

Background: Marginal Structural Models (MSMs), a
class of structural causal models, are being increas-
ingly used in the analysis of complex longitudinal
health data because of their ability to give unbiased ef-
fect estimates of a time-varying treatment in the pres-
ence of time-varying confounding/mediating
covariates. However, MSMs have shown good perfor-
mance to settings where observations occur at regu-
larly separated time points for all patients, whereas in
“real-life” health record data, different patients are
commonly seen and measured at different and irregu-
lar time points. In addition, the frequency with which
a patient is seen may well be related to their health sta-
tus. The impact of irregular, but more realistic, data on
the performance of MSMs is unknown.

Objectives: To evaluate the performance in effect es-
timation of inverse-probability-weighted MSMs in
balanced and unbalanced longitudinal data.

Methods: We conducted a simulation study to com-
pare treatment effect estimates from inverse-probabil-
ity-weighted MSM, adjusted and unadjusted
generalised estimating equation (GEE) models. Irregu-
lar longitudinal data was generated by sampling time
between consecutive visits for an individual from an
inverse Gaussian distribution. Binary treatment was
sampled from a Bernoulli distribution with likelihood
of getting treated dependent on the confounder level,
and dichotomous confounder values were sampled
from a Bernoulli distribution. Continuous outcome
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values were simulated from a Normal distribution.
Data simulation and analysis were carried out using
R software.

Results: This simulation study showed that inverse-
probability-weighted MSMs outperform stratification
based estimation methods (adjusted and adjusted re-
gression models) when time between visits is either
regular (interval cohort) or irregular (clinical cohort).

Conclusions: Inverse-probability-weighted MSMs
can give unbiased causal estimates when data is from
either an interval cohort or a clinical cohort.

221. Optimal Treatment Strategies For Patients
With Newly Diagnosed Type 2 Diabetes: An
Application Of Dynamic Marginal Structural
Models in the Clinical Practice Research Datalink

Ruth E. Farmer1, Deborah Ford2, Liam Smeeth1, Nishi
Chaturvedi3 and Krishnan Bhaskaran1

1Department of Non Communicable Diseases Epide-
miology, London School of Hygiene and Tropical
Medicine, London, United Kingdom; 2Medical Re-
search Council Clinical Trials Unit, University Col-
lege London, London, United Kingdom; 3Institute of
Cardiovascular Science, University College London,
London, United Kingdom

Background: For patients with newly diagnosed type
2 diabetes (T2DM), UK guidelines advocate a
glycated-haemoglobin level (HbA1c) of greater than
6.5% as the threshold for treatment initiation; but it
is not clear whether this is optimal for minimising
the risk of adverse clinical outcomes, such as cardio-
vascular (CV) events. There are a lack of trial data
comparing different treatment strategies, but large ob-
servational data sources such as the Clinical Practice
Research Datalink (CPRD), a UK primary care data-
base, can provide detailed longitudinal information
on patients with T2DM, including medication and
HbA1c levels. An individual’s adopted treatment strat-
egy may depend on factors which themselves affect
risk of future outcomes; so comparing the causal ef-
fects of different strategies on such outcomes using
observational data is complex.

Objectives: Identify the optimal HbA1c threshold for
treatment initiation with either metformin or sulfonyl-
urea monotherapy in newly diagnosed T2DM patients
in terms of risk of future CV events.

Methods: Dynamic Marginal Structural Models
(dMSMs) are a class of causal models that reweight
data to estimate the risk of an outcome under the as-
sumption that all patients follow a particular treatment
strategy, adjusting appropriately for prior treatment
and covariate history. The optimal strategy may be
identified by comparing outcomes under a range of
strategies; for example: “start treatment when HbA1c
reaches x,” where x takes the values 6%, 6.5%, 7%
etc. HbA1c thresholds from 6-9.5% will be compared
with respect to future risks of MI, stroke, CV death
and all-cause mortality.

Results: Initial investigations in CPRD show a wide
variation in the HbA1c level at which patients are ini-
tially treated (1st percentile=5.8%, 99th percen-
tile=13.8%), suggesting that comparisons of
different thresholds is feasible. dMSMs will be imple-
mented using data from ~57,000 patients with incident
T2DM, with a median follow up of 4years (IQR 1.8,
6.9).

Conclusions: This analysis may inform future guide-
lines for T2DM patients to reduce the risk of CV
events in the short or long term.

222. Modeling Adverse Events Associate with Two
Successive Treatments During Chronic Disease

Alexandre Lafourcade1,2, Yann De Rycke1,2,3, Tubach
Florence1,2,3 and David Hajage1,2,3

1APHP, Centre de Pharmacoépidémiologie de
l’Assistance Publique-Hôpitaux de Paris (Cephepi),
Paris, France; 2INSERM UMR 1123 ECEVE, Paris,
France; 3Univ Paris Diderot, Sorbonne Paris Cité,
UMR 1123 ECEVE, Paris, France

Background: Patients with a chronic disease have a
long-term medical management, during which they
can change of drug one or several times. When an ad-
verse event occurred, most of the time the last pre-
scribed treatment is accused, but it might be wrong.

Objectives: Our aim is to develop a statistical ap-
proach to estimate the risk of the same type of adverse
events associated with each drug when two drugs were
successively prescribed during a chronic disease, tak-
ing into account time-varying doses, cumulative effect
of past prescriptions and the follow-up time.
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Methods: We propose to model each drug exposure
with a weighted cumulated exposure (WCE)
variable:

WCE uð Þ ¼ Σ t ¼ max 1; u� að Þ; t ¼ uð Þ w u� tð ÞT tð Þ

T(t) is the dose at time t and w(u-t) is a weight function
giving the remaining effect at time u of a dose taken at
time t. Function w is defined on a window period a. As
the true w function is unknown, it should be estimated
using cubic B-splines.
Then, the risk of adverse event can be estimated

using a Cox’s PH model, where each time-dependent
treatment is represented by its WCE variable.
Monte Carlo simulations were performed to evalu-

ate bias, coverage and power of this modeling ap-
proach in several scenarios defined by sample size,
number of events, drugs effect on risk of adverse event
and window a.
Two indicators are proposed to help identifying the

most deleterious treatment, one at the subject level
(based on hazard ratios), and one at the population
level (based on attributable risk).

Results: When window a uses in estimations is the
same as in simulated data or bigger, we observed small
bias and a good coverage, but not when window is
smaller. B-splines led to correct estimations of all w
function. Results were similar for models with one or
two treatments.
Indicators allowed finding the most deleterious

treatment when two treatments compete.

Conclusions: WCE approach allowed modelling the
risk of adverse event in a wide variety of scenarios in-
volving two successive treatments. Simulations show
good performances of estimators. The proposed indi-
cators allowed making decisions at the subject or the
population level.

223. Use and Effectiveness of Instrumental
Variable Analysis: A Review of SEER-Medicare
Studies

Jeffrey C. Yu, Joseph Menzin and Robert I. Griffiths

Boston Health Economics, Inc., Waltham, MA, United
States

Background: Instrumental variable analysis (IVA) is
used increasingly in observational research to control
for confounding (endogeneity) in treatment compari-
sons. It is thought to be particularly useful as a method

to mitigate selection bias, since it adjusts for both ob-
servable and unobservable characteristics.

Objectives: To identify and assess IV’s applied in
published studies using Surveillance, Epidemiology,
and End Results (SEER)-Medicare linked data, which
is commonly used for observational research on cancer
in the US.

Methods: Using a PubMed search, we identified and
reviewed published observational studies using linked
SEER-Medicare data. We extracted the types, attri-
butes, and performance of IV’s used in IVA. For the
latter, results from IVA were compared to traditional
multivariate (MVA) and propensity score (PSA) anal-
ysis, and to clinical trial results (if reported).

Results: Our search resulted in 22 publications that
performed IVA in SEER-Medicare, which were all
published between 2008-2015. In total, 23 IV’s were
used in these studies (one study used two IV’s), of
which only 6 were unique. The most commonly used
IV was region-based treatment rate. Among these
IV’s, 15 (65%) were region-based treatment rates, 4
(17%) were distance to provider, 1 (4%) was regional
availability of hospice care, 1 (4%) was provider expe-
rience, 1 (4%) was provider preference for treatment,
and 1 (4%) was region-based specialist visit rates.
Six of these publications also performed a MVA and/
or PSA in addition to IVA, and compared adjusted re-
sults to those in relevant clinical trials. In these 6 pub-
lications, 1 of 5 MVA results, 1 of 3 PSA results, and 6
of 7 IVA results (one study performed two IVA’s)
were similar to those in clinical trials.

Conclusions: In SEER-Medicare, a selection of IV’s
is available for IVA. Region-based treatment rate has
been the most favored IV. Our analysis of the rela-
tively few comparative published studies also suggests
that in SEER-Medicare, IVA results are more compa-
rable to clinical trial results than other methods of sta-
tistical control, such as MVA and PSA.

224. Bootstrap-Based Inference for the Effects of
Changes in Epidemiologic Design and Analysis

M. Alan Brookhart, Stephen R. Cole and Til Sturmer

Department of Epidemiology, UNC Chapel Hill,
Chapel Hill, NC, United States

Background: Many methodological studies in epide-
miology assess the effects of changes to study design,
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statistical model choice, or variable selection on study
results. Yet the effects of these methodological
changes are typically reported anecdotally, rather than
as explicit parameter estimates with confidence inter-
vals (CI).

Objectives: In the context of a study on the safety of
opioids in hemodialysis (HD) patients, we estimated
the effect of two different variable selection ap-
proaches for a propensity score (PS) model and com-
puted a 95% CI for this difference using a
resampling-based approach.

Methods: We identified a new user cohort of opioids
and NSAIDs initiators using clinical data linked with
claims data from a population of HD patients. To
assess the effects of the different PS model specifica-
tions, we drew 500 bootstrap samples with replace-
ment from the original cohort. Within each
bootstrap sample, we estimated two PS models: one
contained only variables derived from claims; and
the second model augmented the first with clinical
and laboratory variables. Each estimated PS was used
to compute a 90-day mortality risk difference (RD)
using an inverse-probability-of-treatment weighted
Kaplan-Meier estimator. We graphically depicted the
marginal and joint distribution of the RD estimators,
computed marginal 95% CIs for each estimate, and
a 95% CI for the difference between the two
estimators.

Results:We identified 5,113 new users, of which 67%
received an opioid. Under the first PS model, opioid
use was associated with 2.2% (95% CI 1.0, 3.3%) in-
creased risk of 90-day mortality. Under the second
model, the RD was attenuated to 1.8% (95% CI
0.8%, 3.0%). Although the marginal confidence inter-
vals overlapped heavily, the two estimators were
highly correlated. The estimate of the difference be-
tween the two estimators suggested that the full model
would result in a decrease in the RD of 0.4% (95 CI%
0.2, 0.8%).

Conclusions: In studies comparing different study de-
signs or analytic methods, the bootstrap can be used to
make inferential statements about the effects of
changes in methodology.

225. The Regression Discontinuity Design in
Epidemiology

Irene Petersen1, Federico Ricciardi2, Irwin Nazareth1,
Gianluca Baio2, Sara Geneletti3 and Aidan O’Keeffe2

1Primary Care and Population Health (PCPH), Uni-
versity College London, London, United Kingdom; 2

Department of Statistical Science, University College
London, London, United Kingdom; 3Department of
Statistics, London School of Economics, London,
United Kingdom

Background: The Regression Discontinuity Design
(RDD) is a quasi-experimental design that aims to es-
timate the causal effect of a treatment through the ex-
ploitation of naturally-occurring treatment rules.
Since its introduction the RDD has successfully been
applied in educational research economics, politics,
psychology and other areas. However RDD has only
recently been applied in medical research.

Objectives: To demonstrate the use of the RDD in es-
tablishing causal effects in an observational drug treat-
ment setting and also to extend and complement the
knowledge provided by randomised controlled trials.

Methods: The RDD can be applied in any context
where a particular treatment is administered according
to a rule defining a threshold for a continuous variable:
e.g., a drug may be prescribed if a biomarker is above
a certain level. The RDD assumes that subjects with
measurements within a bandwidth around the thresh-
old belong to a common population in terms of the
variables that inform their treatment and determine
the outcome of interest. Thus the threshold can be seen
as a randomizing device that assigns treatment to those
individuals who fall just above the threshold and with-
holds treatment from those individuals who fall just
below the threshold. There are two types of RDDs.
A sharp RDD is possible when the guidelines are ad-
hered to strictly. In the majority of medical applica-
tions this is not the case: in a fuzzy RDD the
treatment might be assigned to or withhold from pa-
tients on both sides of the threshold, although with dif-
ferent probabilities.

Results: We provide examples of how the RDD can
be applied in electronic health records and population
registry data to evaluate the effect of statins on LDL
cholesterol level in UK primary care, as well as the im-
pact of metformin initiation on a range of adverse dia-
betic outcomes using data from Danish population
registries. We discuss some of the challenges and lim-
itations of RDD in the evaluation of drug treatments.

Conclusions: Regression Discontinuity Designs offer
the opportunity to evaluate causal effects of drug initi-
ations, but there are challenges in identifying settings
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where the assumptions for the RDD are met in clinical
practice.

226. The Firth Correction: A Simple Solution
When Parameter Estimates Diverge to Infinity

Claudia A. Salinas1, Jonathan Swain1 and Brenda J.
Crowe2

1Global Patient Safety, Eli Lilly and Company, India-
napolis, IN, United States; 2Global Statistical Sci-
ences, Eli Lilly and Company, Indianapolis, IN,
United States

Background: In certain data, the likelihood for the
Cox regression model can converge even though one
or more parameter estimates diverge to infinity. This
can arise when the sample size is small, when a large
proportion of subjects are censored, or when strong
covariates, especially dichotomous covariates, are
present. A common example occurs when a given
level of a covariate has no events in the reference
group. Sometimes the problem is readily apparent,
but in other analyses there may be no evidence, e.g.,
no count of events tabulated for the treatment groups,
to indicate that a potentially meaningful discrepancy
exists between groups. Indeed, some analyses exclude
such scenarios a priori.

Objectives: To increase awareness of a simple solu-
tion to the problem of infinite estimates when fitting
a Cox regression model.

Methods: Originally developed to reduce bias in max-
imum likelihood estimates, the Firth correction (Firth,
1993) was adapted by Heinze & Schemper (2001) to
address the current scenario. It permits the computa-
tion of a finite parameter estimate by penalizing the
likelihood for very large values of the estimate. It is
easily implemented in SAS through the ‘firth’ option
in the proc phreg model statement:

e.g., proc phreg data=mydata;
model Time*Status(0)=Var1 Var2 Treatment / firth
risklimits=pl;
run;

Results: Finite hazard ratio estimates of treatment ef-
fects can be obtained by using the penalized maximum
likelihood estimation provided by the Firth correction.
Profile penalized likelihood confidence intervals and
penalized likelihood ratio tests can also be computed
for inference and statistical testing.

Conclusions:We recommend that the Firth correction
be considered routinely when fitting Cox proportional
hazards models under conditions that may lead to infi-
nite parameter estimates.

227. Performance of Machine Learning Algorithms
in Statistical Modeling of 30 Day Heart Failure
Readmissions Risks Using Automated and
Investigator-Specified Covariates

Chintan Dave, Abraham Hartzema and Almut
Winterstein

Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, United States

Background: Including different covariate sets from
claims data or using more complex statistical algo-
rithms may increase the performance of Heart Failure
(HF) prediction models.

Objectives: The objectives were to examine the im-
pact of covariate sets and statistical algorithms on the
performance of HF prediction models.

Methods: Using Marketscan Commercial claims data-
base (2008-10), we defined the patient population and
readmission outcome following the CMS HF
readmissions measure specifications. Data were classi-
fied into a training and a test set. 10 fold cross-valida-
tion was used on the training set, and predictive
performance was measured by the c-statistic on the test
set. Four covariate sets were utilized for the primary
analysis: 1) CMS set contained variables used in the
CMS-risk adjustment model for HF readmissions, 2)
Investigator-specified (IS) set contained variables re-
lated to clinical conditions, previous healthcare utiliza-
tion, and previous medication adherence, 3) High-
dimensional Propensity Score (HdPS) set contained
the top 500 variables selected by the HdPS macro,
and 4) Hybrid set contained variables from both the
IS and HdPS set. As sensitivity analysis, the principal
components (PCs) of these covariate sets were used.
Logistic Regression (LR), Logistic Regression with
elastic net Regularization (LRR), Support Vector Ma-
chines (SVM), Random Forests (RF), and stochastic
Gradient Boosted Machines (GBM) were used on all
covariate sets.

Results: For covariate sets, the IS set generally had the
best predictive performance, followed by the CMS,
hybrid, and HdPS sets. For statistical algorithms,
GBM had the best predictive performance on the test
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set, followed by LRR, RF, LR, and SVM. C statistics
for the best, baseline, and worst performing model
were 0.66 (GBM on IS set), 0.64 (LR on CMS set),
and 0.60 (LR on hybrid set) respectively. Using the
PCs of the covariate sets resulted in less over-fitting
in the training set, and similar performance on the test
set.

Conclusions: Machine learning algorithms provide a
robust alternative to traditionally used statistical
models.

228. Risk Period Selection on Performance of Self
Controlled Case Series (SCCS) Method for Signal
Detection in Observational Data

Xiaofeng Zhou1, Ian Douglas2, Rongjun Shen1 and
Andrew Bate1

1Epidemiology, Pfizer Inc., New York, NY, United
States; 2Department of Non-Communicable Disease
Epidemiology, London School of Hygiene & Tropical
Medicine, London, United Kingdom

Background: In a drug safety signal detection frame-
work, appropriate risk period (RP) selection may differ
from a formal hypothesis-testing study in epidemiol-
ogy (EPI). There has limited literature on the impact
of such selection on method performance for signal
detection, although Observational Medical Outcomes
Partnership (OMOP) conducted some initial
evaluation.

Objectives: Assess the impact of risk period selection
on the performance of Self Controlled Case Series
(SCCS) method for signal detection.

Methods: Two approaches to risk period selection are
compared. 1). “OMOP”: Risk period is exposure dura-
tion plus a variable subsequent period (0, 30, 60 or
90days); all other time is considered baseline. 4 risk
periods are selected. 2). “EPI”: Risk period is exposure
duration. Three 30day washout periods (1-30, 31-60,
61-90 days) after end of exposure are analyzed sepa-
rately. Risk and washout periods are each compared
with the same baseline to obtain incidence rate ratio
(IRR) estimates. Humira-6 outcomes and Lexapro-5
outcomes are selected respectively in the analyses
using Optum, a US claims database and THIN, a UK
EHR database.

Results: In Humira analysis, compared to “OMOP”
risk period using exposure duration, “EPI” generated

consistently higher estimates for the risk period across
6 drug-outcome pairs and highlighted one more signif-
icant pair. Compared to all 4 OMOP risk periods,
“EPI” generated consistently higher estimates for the
1st washout period across 6 drug-outcome pairs. Three
out of 6 pairs highlighted by “EPI” had IRR>2 while
no pair with IRR >2 was found using “OMOP”. Over-
all, the estimates for 4 EPI periods varied more than
those from “OMOP”; wider 95% confidence intervals
of the estimates in the 3 washout periods were ob-
served due to fewer events. Similar patterns were seen
in the Lexapro analysis.

Conclusions: EPI risk period selection offers potential
for signal detection. OMOP approach could lead an at-
tenuated or diluted risk estimation when a risk period
includes unexposed time, or baseline includes time
where drug effect persists. The observed differences,
however, are not substantial and may vary by the
choice of database.

229. Probabilistic Bias Analysis in
Pharmacoepidemiologic Studies

Jacob N. Hunnicutt, Christine M. Ulbricht, Stavroula
A. Chrysanthopoulou and Kate L. Lapane

Department of Quantitative Health Sciences, Univer-
sity of Massachusetts Medical School, Worcester,
MA, United States

Background: Probabilistic bias analysis can
quantify systematic error when bias parameters are
not known with certainty. How these analyses are
reported in pharmacoepidemiologic literature is
unknown.

Objectives: To systematically review
pharmacoepidemiologic studies using probabilistic
bias analysis.

Methods: A keyword search in PubMed and Scopus
and citation search using Web of Science and Google
Scholar identified articles published in English be-
tween January 2010-October 2015 with 1) a pharma-
ceutical, medical device, or medical procedure
exposure and a health outcome; 2) an observational
study; and 3) used probabilistic bias analysis. The pur-
pose and implementation of probabilistic bias analysis
including probability distributions assigned to and
sources for bias parameters, the number of simulated
iterations, sensitivity analyses and diagnostics imple-
mented, interpretation, and the extent to which effect
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estimates changed was extracted. Three reviewers
performed data extraction.

Results: Nine studies simulating unmeasured
confounding and 6 simulating misclassification
were included. The majority simulating an unmea-
sured confounder did not specify the range of
plausible estimates for the bias parameters; it was
unclear if the full extent of uncertainty was incor-
porated. Studies simulating misclassification re-
ported the probability distributions assigned. Key
details including the number of simulated iterations
and type of probability distributions assigned were
not consistently reported. Few provided details on
diagnostics or sensitivity analyses. Effect estimates
changed by ≥10% in 8 studies and ≥30% in 4
studies.

Conclusions: Probabilistic bias analysis was not
widely used in pharmacoepidemiologic studies despite
concern of bias. The quality of reporting varied and
was often unclear. Continued dissemination of proba-
bilistic bias analysis and development of reporting
guidelines is warranted.

230. Competing Risks Modelling of Time-Varying
Drug Exposures

Coraline Danieli and Michal Abrahamowicz

Department of Epidemiology, Biostatistics and Occu-
pational Health, McGill University, Montreal, QC,
Canada

Background: We propose a new method to address
two important challenges of population-based
pharmaco-epidemiological studies. (1) One is related
to the need to account for time-varying exposures
and possible cumulative effects of past drug use. (2)
Another one is related to possible multitude of adverse
events (e.g. MI vs stroke) that may be associated with
the use of a given drug, each possibly involving a dif-
ferent biological mechanism.

Objectives: To simultaneously address both chal-
lenges, we develop, and validate in simulations, a
new approach that combines (1) flexible modelling of
the cumulative effects of time-varying exposures, with
(2) competing risks methodology.

Methods: In particular, we use the Lunn-McNeil data
augmentation approach to separate the effects of the
same drug exposure on different outcomes (e.g.

adverse events A vs B), within a competing risks ex-
tension of the Cox proportional hazards model. We
then rely on flexible weighted cumulative exposure
(WCE) methodology to model the cumulative effects
of past drug use, as the weighted sum of past doses,
with weights that reflect relative importance of doses
taken at different times in the past. We also propose
likelihood ratio tests (LRT) to test if the cumulative ef-
fects of past exposure on the hazards of different ad-
verse events are the same or different. In simulations,
we evaluate the accuracy of the (event-specific)
WCE estimates, as well as type I error or power of
the LRT.

Results: In simulations, the estimated weight func-
tions are able to capture the shapes of the true weight
functions for each of the two ‘competing’ events, un-
der different assumptions concerning whether the
two effects are different or not in terms of (a) their
strength, and (b) the way the effects of past doses cu-
mulate over time.

Conclusions: The propose method can help under-
standing potential impact of drug use on alternative
health outcomes.

231. Simulation Study of Statistical Models for the
Analysis of Clustered Length of Stay (LOS)
Outcomes

Carl de Moor1, Ifti Kalsekar2 and Jesse Berlin3

1College of Health and Human Services, UJNC Char-
lotte, Charlotte, NC, United States; 2Epidemiology,
Medical Devices, Johnson & Johnson, New Bruns-
wick, NJ, United States; 3Epidemiology, Johnson &
Johnson, Titusville, NJ, United States

Background: Analyses of length of stay (LOS) are
important for assessing inpatient interventions, but
may pose analytic challenges when data are clustered
by site. Commonly used models include generalized
linear mixed models (GLMM), generalized estimating
equations (GEE), or fixed effects (FE) models. How-
ever, they may become problematic depending on
link-error assumptions or because of small or highly
imbalanced samples.

Objectives: To determine the validity of several dif-
ferent methods for analyzing clustered LOS outcomes
characterized by a small number of sites, imbalanced
comparison groups, and variability of sample size per
site.
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Methods: The cohort comprised 4784 patients receiv-
ing one of two knee replacement devices at 37 sites.
Mean LOS was 3.0days (SD=1.3; range=1 to 27).
The number of patients ranged from 3 to 579 per site,
and the percent in one device group from 10% to
90%. We conducted simulations using the existing
design to determine the empirical Type I error
(α= .05) and precision of the effect estimates. We
evaluated linear-Gaussian (LG), log-Poisson (LP),
log-truncated-Poisson (LTP) and log-quasi-Poisson
(LQP) link-error families due to under-dispersion.
We used GLMM, GEE and FE to account for
correlation within site.

Results: With regard to the LG link-error family, the
Type I error was unbiased for GLMM (.046) and FE
(.05), but slightly anti-conservative for GEE for model
based (.069) and empirical (.081) standard errors
(SEs). With regard to the LP family, the Type I error
was very conservative for GLMM (.0055) and FE
(.0095), while GEE was slightly anti-conservative
(.07) for model SEs and empirical SEs (.082). For
the LTP family, the Type I error was conservative
for GLMM (.018) and FE (.012) and for the LPQ fam-
ily, the Type I error was unbiased for FE (.055). With
regard to precision of the estimates, the GLMM
models resulted in the lowest mean squared error
(MSE) and the FE models the highest MSE.

Conclusions: Overall the GLMM models and FE
models performed best with the GLMM models show-
ing the lowest MSE. GEE performed best with the
model based SEs but was slightly anticonservative.

232. Detecting Suicidal Outcomes: A Power
Analysis

Richard S. Swain, Lockwood G. Taylor and Andrew
D. Mosholder

Center for Drug Evaluation and Research, Food and
Drug Administration, Silver Spring, MD, United
States

Background: Suicidal outcomes, including ideation,
attempt, and completed suicide, are an important drug
safety issue, as evidence by boxed warnings for some
antidepressants and other medications. However,
suicidal outcomes are difficult to ascertain in observa-
tional study.

Objectives: To estimate the ability of clinical trials to
detect association with suicidal outcomes.

Methods: Stone et al. (2009) performed a meta-analy-
sis of the association between antidepressants and sui-
cidal outcomes which encompassed 372 clinical trials
including 99,231 participants with 15,505 patient-
years of follow-up finding increased risk of suicidal
outcomes in patients aged 25 and younger and a pro-
tective effect among patients aged 65 and older. We
used data from Stone et al., assuming average study
sample size, follow-up, and event rates from the
high-risk subgroup (under age 25), to perform power
and sample size calculations to estimate the ability of
trials included in the meta-analysis to detect statisti-
cally significant associations between antidepressants
and suicidal outcomes.

Results: An average trial included in Stone et al. had
only 5.1% power to detect an incidence rate ratio
(IRR) of 2.0 for suicidal behavior and would have re-
quired an IRR of 10.9 to detect a signal with 90%
power. A trial would have needed 1,304 person years
of follow-up, compared to an average follow-up of ap-
proximately 42 person years per study observed by
Stone et al., to detect an IRR of 2.0 with 90% power.
The detection of smaller effects would require expo-
nentially more follow-up.

Conclusions: Our calculations demonstrate that even in
an at-risk psychiatric population many clinical trials are
not powered to measure associations with suicidal out-
comes. Trials including subjects from broader age
groups would have less power to detect increased risk
of suicidal outcomes among younger patients and less
power to detect the strong protective effect observed
among patients over age 65. Our findings underline the
importance of developing new methods to measure
suicidal outcomes in pharmacoepidemiological studies.

233. Methods of Defining the Noninferiority
Margin: A Systematic Review

Turki A. I. Althunian1, Anthonius de Boer1, Olaf H.
Klungel1, Widya N. Insani1 and Rolf H. H.
Groenwold2

1Division of Pharmacoepidemiology and Clinical Phar-
macology, Graduate School of Life Sciences, Utrecht
University, Utrecht, Netherlands; 2Julius Center for
Health Sciences and Primary Care, University Medical
Center Utrecht, Utrecht University, Utrecht, Netherlands

Background: Noninferiority trials are conducted to
investigate whether the efficacy of the test drug is
not worse than the active comparator based on a pre-
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defined noninferiority margin. There is no consensus
on a preferred method for defining the noninferiority
margin, and previous studies showed that the rationale
for its choice is often not reported.

Objectives: To investigate how the noninferiority
margin is defined in the published literature, and
whether its reporting has changed over time.

Methods: A systematic PubMed search was conducted
for all published randomized, double-blind, noninferior-
ity trials from January 1, 1966, to February 6, 2015. The
time trend of defining the margin since the first pub-
lished noninferiority trial was analyzed using Poisson
regression analysis. The impact of the 2010 US Food
and Drug Administration (FDA) draft guidance for non-
inferiority clinical trials on the choice of the margin, and
the impact of the extension of the Consolidated
Standards of Reporting Trials (CONSORT) Statement
on the reporting of noninferiority margins were analyzed
using generalized estimating equations to account for
the clustering of the margins within articles.

Results: We included 275 articles, which account for
283 trials and 328 noninferiority margins. The rationale
for the choice of the margin was not reported for 191
margins (58.2%). The under-reporting of the rationale
for the choice of the margin has not improved neither
since the first published noninferiority trial in this review
in 2000 (P=0.86), nor since the publication of the exten-
sion of the CONSORT Statement in 2006 (P=0.96).
The other 137 margins were mainly defined based on
the historical evidence of the active comparator
(n=56) or subjectively based on expert opinions
(n=46). There was a 3.5-fold increase in the use of the
fixed-margin method, the recommended method by the
FDA to define the margin, after the publication of the
FDA draft guidance (from 2.6% to 9%, P=0.04).

Conclusions: Margins in noninferiority trials are
poorly reported and this has not improved over recent
years. Authors, reviewers, and editors need to take no-
tice of reporting this critical information to allow for
better judgment of noninferiority trials.

234. Real Time Aggregate Clinical Safety
Monitoring Methodology-Evaluation of Multiple
Quantitative Methods

Syed S. Islam, Ran Gao and Mondira Bhattacharya

Pharmacovigilance and Patient Safety, Abbvie, North
Chicago, IL, United States

Background: To date, there is no consensus on how
to assess and interpret periodically the aggregate safety
events in individual and combined studies during clin-
ical development.

Objectives: Develop and test statistical inference
methodology to assist the safety assessment teams
evaluate and interpret safety data from both blinded
and unblinded randomized clinical trials.

Methods: Blinded periodic aggregate analysis was
done on a hypothetical clinical trial dataset using se-
quential probability ratio test (SPRT) and Bayesian
critical value approach considering both binomial
and Poisson models. We unblinded the same trial data
and used Bayesian method to evaluate the probability
of exceeding pre-specified risk difference or risk
ratio.

Results: Safety boundary using Wald SPRT and
Bayesian methods were created for blinded analyses
using both Binomial and Poisson models. Unblinded
analyses were done using Bayesian Method.

Conclusions: This presentation summarizes a number
of methodologies that can be applied to aggregate
safety data which will enhance early identification of
signals in clinical trials.

235. Improving Short-Term Mortality Prediction
Using Timing of Acute Comorbidities During
Lookback

Henry T. Zhang1, Leah J. McGrath2, Alan R. Ellis3,
Richard Wyss4, Jennifer L. Lund1 and Til Stürmer1

1Epidemiology, University of North Carolina at
Chapel Hill, Chapel HillNC, United States; 2RTI
Health Solutions, Research Triangle Park, NC, United
States; 3Social Work, North Carolina State University,
Raleigh, NC, United States; 4Pharmacoepidemiology
and Pharmacoeconomics, Brigham and Women’s Hos-
pital, Harvard Medical School, Boston, MA, United
States

Background: A defined lookback period is often used
to assess comorbidities for confounding control. Haz-
ard functions for the outcome of interest can vary after
an acute comorbid event, therefore individuals will be
at different points on that curve as follow-up starts.
Predictive models may need to account for the timing
of events during lookback but little attention has been
given to this issue.
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Objectives: To assess how the timing of hospitaliza-
tion for pneumonia during the lookback period affects
short-term mortality prediction.

Methods: Using U.S. Medicare claims data from
2009-2011, a cohort of older adults was identified by
indexing beneficiaries on a randomly selected outpa-
tient visit or prescription fill during 2010, as long as
the beneficiary was ≥66years old and had 360days
of continuous Parts A, B, and D coverage prior to
the index date. This fixed lookback period was used
to assess hospitalizations with a primary discharge di-
agnosis of pneumonia, coded as: 1) one indicator for
the entire period, 2) 12 monthly indicators, and 3) 12
indicators identifying month of last hospitalization (if
any) during lookback. The hospitalization variables,
age, sex, comorbidities of the Charlson score, and in-
dex month were used in logistic regression models to
predict 30-day all-cause mortality.

Results: The cohort included 2,337,652 beneficiaries
and 1.4% died during the 30-day follow-up. Overall,
1.59% were hospitalized for pneumonia during the 12-
month lookback and 0.13% were hospitalized ≥2 times.
With a single 12-month indicator, the odds ratio(OR)
was 1.75(95% CI:1.67-1.83). With monthly indicators,
the ORs ranged from 3.51(3.18-3.88) in the most recent
period to 1.11(0.93-1.32) in the earliest. Restricting to
only the most recent hospitalization resulted in ORs
ranging from 3.84(3.48-4.23) in the most recent period
to 1.14(0.93-1.39) in the earliest. The c-statistic did not
change appreciably across models.

Conclusions: A clear trend was seen between the
timing of hospitalization for pneumonia and short-
term mortality, with ORs decreasing with temporal
distance to the index date. Short-term mortality predic-
tion was unchanged when taking timing of baseline
events into account.

236. Predicted Rates of Thromboembolism and
Major Bleeding with Dabigatran or Warfarin in
Patients with Atrial Fibrillation: Randomized
Controlled Trials versus Routine Care

Shirley V. Wang, Jessica M. Franklin, Robert J.
Glynn, Sebastian Schneeweiss, Wesley Eddings and
Joshua J. Gagne

Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham & Women’s Hospital and Harvard Medical
School, Boston, MA, United States

Background: Risk scores such as CHADS2 and
HAS-BLED for patients with atrial fibrillation (AF)
on baseline risk of thromboembolic (TE) or major
bleeding (MB) guide whether to initiate
anticoagulation therapy. Randomized controlled trials
(RCT) help guide treatment choice by providing strat-
ified estimates under treatment with alternative antico-
agulants. However, estimates based on highly selected
RCT participants may not reflect risk in routine care
patients.

Objectives: To compare the accuracy of predicted
rates of TE and MB from RCTs and models developed
in observational data for patients initiating dabigatran
or warfarin in routine care.

Methods: We identified initiators of dabigatran
(n=3,995) or warfarin (n=9,629) with non-valvular
AF from the Optum Clinformatics database (2009-
2013) and predicted TE and MB rates using compo-
nents of CHADS2 and HAS-BLED. RCT estimates
for TE were obtained from the RE-LY trial of
dabigatran vs. warfarin. Due to lack of information
on stratified MB rates in RE-LY, we obtained stratified
estimates for warfarin from ARISTOTLE (apixaban
vs. warfarin) and applied the hazard ratio from RE-
LY to estimate MB rates in dabigatran initiators. We
used 10-fold cross validation to compare the perfor-
mance of RCT and model based prediction in terms
of discrimination and calibration.

Results: Annual rates were 2.1 and 5.0 per 100 pa-
tients for TE and MB respectively. Calibration for
TE was similar for RCT and models; however, RCTs
underestimated the rate of MB in high risk patients
treated with warfarin in routine care by up to 4.0 per
100 patient years. Across outcomes and exposure, dis-
crimination was lower for RCT (c-indices 0.55- 0.59)
than models in validation data (c-indices 0.55-0.72).

Conclusions: RCT estimated rates of TE under treat-
ment with dabigatran or warfarin were close to ob-
served rates in routine care patients; however rate of
MB was underestimated. Models developed in routine
care patients provided accurate, tailored estimates of
risk and benefit under alternative therapies. Such esti-
mates can facilitate informed decision-making and im-
prove patient-centered care.

237. Development and Validity of a Checklist
Assessing the Risk of Bias of Randomized Trials,
Observational Studies and Systematic Reviews
Analyzing Drug Adverse Events
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Jean-Luc Faillie1,2, Pili Ferrer3, Amandine
Gouverneur4, Damien Driot5, Shoma Berkemeyer6,
Xavier Vidal3, Marietta Rottenkolber7, Sven
Schmiedl8, Mònica Sabaté3, Elena Ballarín3 and
Luisa Ibáñez3

1Laboratory of Biostatistics, Epidemiology and Public
Health (EA2415), Faculty of Medicine, University of
Montpellier, Montpellier, France; 2Department of
Medical Pharmacology and Toxicology, CHU Mont-
pellier University Hospital, Montpellier, France; 3

Fundació Institut Català de Farmacologia,
Departament de Farmacologia Terapèutica i
Toxicologia, Universitat Autònoma de Barcelona,
Barcelona, Spain; 4University of Bordeaux, Bordeaux,
France; 5University of Toulouse, Toulouse, France; 6

University of Münster, Münster, Germany; 7Diabetes
Research Group, MedizinischeKlinik und Poliklinik,
University of Munich, Munich, Germany; 8Depart-
ment of Clinical Pharmacology, School of Medicine,
Faculty of Health, Witten/Herdecke University, Witten,
Germany

Background: In systematic reviews analyzing drug
adverse events, the risk of bias of included studies
must be carefully considered. Currently, there exists
no standard method that is specific to studies analyzing
drug adverse events and applicable to common study
designs.

Objectives: To develop and validate an adequate tool
to evaluate the risk of bias of randomized trials, obser-
vational studies and systematic reviews assessing ad-
verse events of drugs.

Methods: Based on existing tools, literature and guide-
lines, a pilot version of a structured risk-of-bias check-
list was developed as to be applicable to randomized
trials, cohorts, case-control and nested case-control
studies, and systematic reviews. Face and content va-
lidity was judged by three experienced reviewers. The
checklist was revised and they all approved the final
version as valid approach to measure risk of bias. Inter-
and intra-rater reliability was determined using 20 stud-
ies, randomly selected from the PROTECT project da-
tabase (4 for each design), assessed by 3 independent
reviewers including one performing a 3-week retest.
Kendall’s W was used to measure agreement.

Results: The final version of the checklist was struc-
tured in 8 domains: study design and objectives; selec-
tion bias; attrition; adverse events information bias;
other information bias; statistical methods to control

confounding; other statistical methods; and conflicts
of interest. Risk of bias was assessed (“Low”, “Un-
clear” or “High”) for all domains and for the whole
study. The total number of questions varied from 10
to 32 depending on the study design. Inter- and intra-
rater agreements were fair with Kendall’s W of 0.70
(p<0.001) and 0.74 (p<0.001), respectively. Median
time to complete the checklist was 8.5 minutes (Q1-
Q3: 6-15).

Conclusions: The developed checklist proved to be a
valid and acceptably reliable instrument to assess the
risk of bias for studies analyzing adverse events of
drugs. Hence, it might be considered as a novel useful
tool for systematic reviews and meta-analyses focus-
ing on adverse effects of drugs.

238. Probabilistic Bias Analysis for Unmeasured
Confounders in a Study of Users of Topical
Tacrolimus, Pimecrolimus and Corticosteroids
(JOELLE) Study

Jordi Castellsague1, Brian Calingaert2, Kenneth J.
Rothman2, Lia Gutierrez1, Myrthe P. P. van Herk-
Sukel3, Josephina J. G. Kuiper3, Anton Pottegård4,
Jesper Hallas4, Ingegärd A. Berglind5, Anders
Sundström5, Daniel Dedman6, Arlene Gallagher6,
James A. Kaye2, Carolina Pardo7 and Susana Perez-
Gutthann1

1Epidemiology, RTI Health Solutions, Barcelona,
Spain; 2Epidemiology, RTI Health Solutions, Re-
search Triangle Park, NC, United States; 3Drug Out-
comes Research, PHARMO Institute, Utrecht,
Netherlands; 4Institute of Public Health, University
of Southern Denmark, Odense, Denmark; 5Depart-
ment of Medicine, Centre for Pharmacoepidemiology,
Karolinska Institutet, Stockholm, Sweden; 6Clinical
Practice Research Datalink, The Medicines and
Healthcare Products Agency, London, United King-
dom; 7Drug Safety and Pharmacovigilance Depart-
ment, Astellas Pharma Global Development Europe,
Leiden, Netherlands

Background: Topical tacrolimus (TAC) is indicated
for the treatment of moderate to severe atopic dermati-
tis (AD), and topical pimecrolimus (PIM) for mild to
moderate AD. Severity of AD could confound the as-
sociation between the risk of lymphoma and skin can-
cer and the use of these medications. We used type of
prescriber of first prescription (TPFP) as a proxy for
AD severity in a study where information on AD
was available in two of the four databases used.
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Objectives: To use probabilistic bias analysis to cor-
rect partially adjusted incidence rate ratios (IRR) of
lymphoma and skin cancer comparing new users of
TAC and PIM with users of moderate- to high-potency
topical corticosteroids (TCS).

Methods: Cohort study in the PHARMO Database
Network (Netherlands), the Danish and Swedish na-
tional registers, and the Clinical Practice Research
Datalink (CPRD) (United Kingdom), with RTI-HS
acting as coordinating/pooled analysis center. We
used available information on TPFP in PHARMO
and Sweden to estimate input parameters for
probabilistic bias analysis to correct IRRs and
95% confidence intervals (CIs) in Denmark and
CPRD.

Results: We included 19,948 children and 66,127
adults treated with TAC matched with 79,700 children
and 264,482 adults treated with TCS and 23,840 chil-
dren and 37,417 adults treated with PIM matched with
90,268 children and 149,671 adults treated with TCS.
The corrected IRR (95% CI) for lymphoma comparing
TAC vs. TCS in children decreased by 28.9% from
5.26 (1.14-24.29) to 3.74 (1.00-14.06). The corrected
IRR for cutaneous T-cell lymphoma (CTCL) compar-
ing TAC vs. TCS in adults decreased by 35.1% from
2.71 (1.35-5.44) to 1.76 (0.81-3.79). For PIM, the
corrected IRR for lymphoma in children decreased
by 40.9% from 1.81 (0.41-8.02) to 1.07 (0.25-4.60),
and the corrected IRR for CTCL in adults increased
by 18.0% from 1.11 (0.28-4.32) to 1.31 (0.33-5.14).
Smaller IRR reductions were observed for skin cancer
for both TAC and PIM.

Conclusions: Probabilistic bias analysis for unmea-
sured confounders led to noticeable corrections of
the effect of TAC and PIM on lymphoma and skin
cancer.

239. Potential Effects of Medicare Payment Policy
Changes on Hospitalization-Based Outcomes
Research

Anne C. Beaubrun1, David T. Gilbertson2, Glenn M.
Chertow3, Kenneth J. Rothman4, Wolfgang C.
Winkelmayer5, Keri L. Monda1, Jiannong Liu2,
Akhtar Ashfaq1, M. Alan Brookhart6, Allan J.
Collins2 and Brian D. Bradbury1

1Amgen, Inc., Thousand Oaks, CA, United States; 2

Chronic Disease Research Group, Minneapolis, MN,
United States; 3Stanford University School of

Medicine, Stanford, CA, United States; 4RTI Health
Solutions, Research Triangle Park, NC, United States;
5Baylor College of Medicine, Houston, TX, United
States; 6Gillings School of Public Health, University
of North Carolina Chapel Hill, Chapel Hill, NC,
United States

Background: The US Centers for Medicare and Med-
icaid Services instituted new readmission reduction
policies in 2011 designed to help improve quality of
care and reduce costly rehospitalizations using hospi-
tal penalties. We sought to understand the effect that
these penalties may have had on hospital admission
practices and their implications for research on hospi-
talization-based outcomes using Medicare data. We il-
lustrate one potential challenge in the interpretation of
results using a recent study of changes in erythropoie-
sis stimulating agent (ESA) prescribing practices fol-
lowing a labeling change and its putative effects on
hospitalization-based outcomes in the end-stage renal
disease (ESRD) population.

Objectives: To examine rates over time of hospitaliza-
tion for stroke and heart failure (HF) among ESRD pa-
tients on dialysis, and separately, among non-ESRD
Medicare patients.

Methods: We evaluated inpatient rates for stroke and
HF among annual cohorts of patients on dialysis from
2005-2012. We selected a 5% non-ESRD Medicare
population as our control population and evaluated
the same outcomes.

Results: Each annual ESRD cohort
included>235,000 and each non-ESRD Medicare co-
hort had >1.3 M patients. In dialysis, rates of HF and
stroke decreased consistently from 2005-2011, with a
more abrupt decline evident in 2012 (2005-2011,
HF:16.9-13.2/100 pt-years (PYs), stroke: 4.3-3.4/
100PYs; 2012, HF: 11.8/100PYs, stroke: 3.1/100
PYs). In the non-ESRD Medicare population, the
trends were similar (2005-2011, HF:2.4-2.0/100 PYs,
stroke: 1.2-1.1/100 PYs; 2012, HF: 1.9/100 PYs,
stroke: 1.0/100 PYs).

Conclusions: Analyses limited to the dialysis popula-
tion might appear to indicate that the drop in HF and
stroke hospitalization in 2012 was attributable to
ESA labeling changes. However, similar trends in the
non-ESRD population, one unaffected by ESA label
revisions, implies that there was confounding intro-
duced by general Medicare payment policies. Payment
policy revisions can have important effects on
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administrative data, and must be considered to ensure
valid conclusions.

240. New Policies, New Sources of Error: Impact of
Recent Medicare Policies on Database Research

David T. Gilbertson1, Jiannong Liu1, Anne C.
Beaubrun2, Glenn M. Chertow3, Kenneth J.
Rothman4, Wolfgang C. Winkelmayer5, Keri L.
Monda2, Akhtar Ashfaq2, Alan Brookhart6, Allan J.
Collins1 and Brian D. Bradbury2

1Chronic Disease Research Group, Minneapolis Med-
ical Research Foundation, Minneapolis, MN, United
States; 2Amgen, Inc., Thousand Oaks, CA, United
States; 3Stanford University School of Medicine,
Stanford, CA, United States; 4RTI Health Solutions,
Research Triangle Park, NC, United States; 5Baylor
College of Medicine, Houston, TX, United States; 6

Gillings School of Public Health, University of North
Carolina Chapel Hill, Chapel Hill, NC, United States

Background: Medicare has recently instituted new
rules and provider incentives that can affect how
information is captured in data. Researchers should
understand the potential biases introduced by these
changes so that they can be appropriately addressed
in the design and/or analysis of observational
research.

Objectives: To describe potential sources of error in-
troduced by end-of-year claims processing as well as
changes in coding of Medicare data.

Methods: Using Parts A/B Medicare files (2005-
2012) for patients receiving maintenance dialysis, we
defined annual cohorts of patients who were alive on
January 1 of each calendar year, had been receiving di-
alysis for ≥9 months and had Medicare as their pri-
mary payer. We used inpatient and outpatient claims
to assess comorbidity, and inpatient claims for identi-
fying major cardiovascular (CV) outcomes. To gener-
ate valid estimates of event rates over time, we
considered two potentially important sources of error:
1) an increase in the number of diagnosis fields on Part
A claims from 9 to 25 implemented in 2010; and 2)
hospitalization events bridging two consecutive calen-
dar years.

Results: There were ~250,000 patients in each cohort.
The mean number of diagnosis codes per inpatient
claim was 8.5 before 2010, and 9.2, 14.9, and 15.6
for 2010, 2011, and 2012, respectively. Using only

the first 9 codes, the percent with a coronary athero-
sclerosis-related hospitalization, as an example, de-
creased gradually from 19.0-17.4 from 2010-2012;
using all codes, rates increased from 2010-2012
(19.0, 19.8, and 21.9% for 2010, 2011 and 2012, re-
spectively). For hospital admissions occurring in De-
cember, final adjudication of the event did not occur
until the following calendar year in ~20% of cases.
For example, not accounting for subsequent year adju-
dications led to an underestimation of event rates of
myocardial infarction: 7/100 patient-years in Dec
2012 vs 9.3/100 when accounting for events adjudi-
cated in the subsequent year.

Conclusions: Failure to understand and account for
how data are coded and structured over time may bias
results and lead to invalid conclusions.

241. Exposure Misclassification Due to Household
Availability of Prescription Medications

Marissa J. Seamans1, Daniel J. Westreich1, Timothy
Carey1,2,3, Stephen R. Cole1 and M. Alan
Brookhart1,2

1Epidemiology, University of North Carolina, Chapel
Hill; 2Cecil G. Sheps Center for Health Services Re-
search, University of North Carolina, Chapel Hill; 3

Department of Medicine and Social Medicine, Univer-
sity of North Carolina, Chapel Hill

Background: The new-user design is commonly used
in pharmacoepidemiology, but the household context
within which medications are initiated has not been
examined. Given high rates of prescription drug shar-
ing, high levels of household use will lead to misclas-
sification of new drug exposure.

Objectives: To describe prevalent household utiliza-
tion of prescription opioids and prescription non-ste-
roidal anti-inflammatory drugs (NSAID) among
prescription opioid and prescription NSAID initiators.

Methods: A retrospective cohort study of prescription
opioid and prescription NSAID initiators and their
households was conducted in a random sample of
Truven Health’s MarketScan Commercial Claims and
Encounters Databases, 2000-2013. Initiators were
identified using outpatient pharmacy billing claims
with a 180-day washout period. We restricted to initi-
ators enrolled with at least one other household mem-
ber who could be identified through records and
evaluated outpatient pharmacy claims for all
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household members during baseline to determine
prevalent household use.

Results: We identified 218,594 prescription opioid
and 114,767 prescription NSAID initiators between
2000-2013. Of these initiators, 160,404 (73% opioid)
and 82,359 (72% NSAID), respectively, were en-
rolled within a household. Household size (median:
3 members, interquartile range (IQR): 2-4) and age
of household members (median: 21 years, IQR: 12-
45) were similar in both treatment groups. Prevalent
household use of prescription opioids was 27%
(95% confidence interval (CI): 27-28) among opioid
initiators and 24% (95% CI: 24-24) among NSAID
initiators. Prevalent household use of prescription
NSAIDs was 20% (95% CI: 19-20) among NSAID
initiators and 18% (95% CI: 17-18) among opioid
initiators.

Conclusions: In our new user cohort, we observed
high levels of prevalent household opioid use among
both treatment groups. Comparative safety studies
should consider the household availability of medica-
tions as a potential source of exposure misclassifica-
tion which may introduce prevalent-user bias into
new-user designs.

242. Assessment of Channelling Bias Among
Initiators of Glucose Lowering Drugs - A Cohort
Study

Mikkel Zöllner Ankarfeldt1,2, Brian Larsen Thorsted1,
Rolf Groenwold2,3, M. Sanni Ali2,3,4, Erpur
Adalsteinsson1 and Olaf Klungel2,3

1Novo Nordisk A/S, Soeborg, Denmark; 2Julius Cen-
ter for Health Sciences and Primary Care, University
Medical Center Utrecht, Utrecht, Netherlands; 3Divi-
sion of Pharmacoepidemiology and Clinical Pharma-
cology, Utrecht Institute for Pharmaceutical
Sciences, University of Utrecht, Utrecht, Netherlands;
4Nuffield Department of Orthopaedics, Rheumatology,
Musculoskeletal Sciences, University of Oxford,
Oxford, United Kingdom

Background: Channelling bias may occur when a
newly marketed drug and an established drug, despite
similar therapeutic indications, are prescribed to pa-
tients with different prognostic characteristics (also
known as confounding).

Objectives: To investigate channelling bias and its im-
pact on estimated effectiveness of GLP1 and DPP4,

compared to basal insulin and sulfonylurea (SU),
respectively.

Methods: We used CPRD data to include patients
with T2D, initiating treatment (6 months drug-free)
between 2007 (when GLP1 and DPP4 were approved
by EMA) and 2015. All analyses were split in 7 time
blocks of 365 days each. The characteristics of patients
initiating GLP1 versus basal insulin, and DPP4 versus
SU were compared over time. After propensity score
matching (based on sex, age, BMI, diabetes duration,
Charlson comorbidity score, use of other glucose-low-
ering drugs, use of anti-hypertensives, statins, anti-co-
agulants and diagnoses of hypertension, renal disease,
myocardial infarction, and stroke), relative effective-
ness on 6 month changes in HbA1C (%) was
estimated.

Results: In total, 8,398 GLP1, 14,807 insulin, 24,481
DPP4, and 33,505 SU initiators were identified. Time
trends for GLP1 and DPP4 showed that use of anti-hy-
pertensives decreased among GLP1 initiators, and in-
creased among DPP4 initiators. Use of other oral
glucose-lowering drugs decreased, BMI decreased,
and use of statins increased among DPP4 initiators.
For other characteristics the difference between com-
parison groups were small and did not indicate
channelling.
Propensity score matched analyses included 4,072

pairs of GLP1 and insulin initiators, and 10,620 pairs
of DPP4 and SU initiators. For both comparisons rela-
tive effectiveness was similar across different time
blocks: GLP-1 vs. insulin 0.14% [95%CI: 0.05;0.23],
DPP4 vs. sulfonylurea -0.34% [-0.39;-0.29] (relative
effect pooled across time blocks).

Conclusions: Channelling was not widespread and
relative effectiveness appeared constant since launch
of the drugs. It was possible to match many patients,
which allowed for assessing relative effectiveness
even in the early years after drug launch.

243. Matching on the Disease Risk Score vs the
Propensity Score

Richard Wyss, John Connolly and Joshua J. Gagne

Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Boston

Background: Choosing an appropriate caliper dis-
tance is essential for achieving covariate balance and
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obtaining valid effect estimates when matching on the
propensity score (PS). While many studies have
discussed and evaluated the performance of matching
within specified caliper distances on the PS, there re-
mains little discussion on the performance and choice
of caliper distances when matching on the disease risk
score (DRS).

Objectives: To evaluate the performance of DRS
matching vs PS matching over a range of causal sce-
narios and caliper distances.

Methods: We simulated the outcome as a function of
80 binomial and 20 normally distributed baseline var-
iables. We considered scenarios that varied in sample
size (n=1,000 to 20,000), treatment prevalence (10%
to 50%), outcome incidence (10% to 50%), and the
strength and direction of confounding. We matched
on the estimated PS or DRS using 1-1 nearest neighbor
caliper matching without replacement. We considered
caliper distances ranging from 0.1 to 1.5 standard de-
viations of the logit of the respective PS or DRS
distribution.

Results: When there was a strong correlation between
the PS and DRS, matching on the DRS was essentially
equivalent to matching on the PS with percent bias rang-
ing from <1% to 3% and standard errors ranging from
0.02 to 0.07. As the correlation decreased, the overlap
in DRS distributions across treatments increased
compared to the overlap in PS distributions. For larger
calipers, increases in overlap corresponded with less
bias when matching on the DRS versus the PS <1% to
3% for DRS vs. 2% to 5% for PS). As calipers were re-
duced to those commonly recommended, PS and DRS
matching both produced approximately unbiased effect
estimates, but DRS matching resulted in improved
precision (standard errors ranging from 0.01 to 0.05
for DRS matching vs. 0.02 to 0.07 for PS matching).

Conclusions: Commonly recommended logit-based
PS matching calipers also perform well for DRS
matching. When the correlation between the PS and
DRS is moderate to weak, a larger proportion of indi-
viduals can be matched on the DRS compared to the
PS, resulting in improved precision for DRS matching.

244. Improving Variable Selection for High-
Dimensional Propensity Scores

Richard Wyss1, Sebastian Schneeweiss1, Wesley
Eddings1, Mark J. van der Laan2 and Jessica M.
Franklin1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Boston; 2Department of Biostatistics, University of
California, Berkeley

Background: The high-dimensional propensity score
(HDPS) is a widely used automated variable selection
algorithm in medical studies involving electronic
healthcare datasets. While studies have demonstrated
that the HDPS often improves confounding control
when used to complement expert knowledge for vari-
able selection, there remains the challenge that investi-
gators must determine the number of variables to
include in the HDPS model a priori. The Super-
Learner and collaborative targeted maximum likeli-
hood estimation (CTMLE) are recently developed
methods for prediction modeling and causal inference
that can potentially be combined with the HDPS to im-
prove variable selection for PS models. CTMLE is
computationally intensive, but one can obtain a scal-
able CTMLE for large datasets by enforcing an order-
ing of the variables.

Objectives: To evalluate data adaptive approaches for
determining the optimal number of variables to in-
clude in an HDPS model.

Methods: We used a plasmode simulation where em-
pirical data is incorporated into the simulation struc-
ture. We simulated the outcome as a function of 200
baseline variables and considered scenarios that varied
in sample size, outcome incidence, and treatment prev-
alence. We fit 6 HDPS models, each controlling for a
different number of variables, then used the Super-
Learner to find the optimal combination of the pre-
dicted values in terms of minimizing the cross-vali-
dated negative log-likelihood. We also used the
HDPS algorithm to pre-order 1000 variables based
on their potential for bias, then used CTMLE to deter-
mine the number of variables to control for in the
study analysis and estimate the treatment effect.

Results: Combining the Super-Learner with the HDPS
resulted in the least biased effect estimates with per-
cent bias ranging from <1% to 4%. Combining
CTMLE with the HDPS was less consistent with the
percent bias ranging from 1% to 7%. The two methods
had similar standard errors (ranging from 0.01 to
0.03).

Conclusions: The Super-Learner can improve the ro-
bustness of HDPS analyses in high-dimensional covar-
iate spaces. Combining the HDPS with a scalable
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version of CTMLE may also be promising, but can be
sensitive to how the variables are pre-ordered.

245. Methods to Detect Misspecification in
Propensity Score Models

Mark Lunt

Arthritis Research UK Centre for Epidemiology, Uni-
versity of Manchester, Manchester, United Kingdom

Background:Whilst it is known that a correctly spec-
ified propensity score model can eliminate confound-
ing by the variables included in the model, there is
little help in the literature for deciding if a propensity
score model is correctly specified.

Objectives: To develop statistics that will identify
misspecification of a propensity score model.

Methods: The Hosmer-Lemeshow test compares the
observed and predicted prevalence of exposure in 10
groups defined by predicted probability of exposure.
Grouping by a given continuous predictor would also
provide a χ2 test, but specifically testing whether the
log-odds of exposure is linear in that particular predic-
tor. Alternative tests could be performed by calculat-
ing the predicted and observed cumulative
prevalence of exposure as a continuous predictor
changes, and considering the maximum difference
(analogous to the Kolmogorov Smirnov statistic), the
mean difference or the mean squared difference be-
tween them.
These new statistics were tested by applying them to

simulated data. An baseline scenario in which the log
odds of exposure was a linear function of 3 continuous
and 4 categorical predictors was simulated. Then a set
of 5 additional scenarios, each adding a single qua-
dratic or interaction term to the linear predictor with
sample sizes of 500, 1000, 2000, 5000 and 10000,
and 1%, 2%, 5%, 10% and 20% of the variance in
the log-odds of exposure due to the non-linear or
non-additive effects were simulated. 1,000 simulations
were performed in each case.

Results: The ability to detect misspecification im-
proved with increasing sample size and increasing pro-
portion of variance due to non-linearity. For all
scenarios, the C-statistic reached 1 when at least 10%
of the variance was explained and the sample size
was at least 5000. In all cases, the χ2 statistic had the
lowest c-statistic, the area between the curves had the
highest.

Conclusions: These statistics provide a powerful
means of identifying terms that need to be added to a
propensity score to balance covariates appropriately,
for modest misspecification and sample sizes. Their
routine use will provide greater assurance that a pro-
pensity score model has removed the confounding
due to the observed covariates.

246. Reporting of the Trimmed Population in
Propensity Score Analyses

Ryan Ziemiecki, Dawn Odom, Xiaolei Zhou and
Steven M. Thomas

Biostatistics, RTI Health Solutions, Research Triangle
Park, NC, United States

Background: In nonrandomized studies examining
treatment comparisons, propensity scores (PS) are fre-
quently used to account for measured confounding. As
part of this methodology, the PS distribution is typi-
cally reviewed, and patients with a PS in the areas of
nonoverlap and/or with extreme PS values may be ex-
cluded with aim of improving validity; a practice com-
monly referred to as “trimming.” In studies examining
safety events, trimming can lead to an incomplete
safety profile of the treated patients and reduce the
generalizability of results. It is recommended that in-
formation on treated patients who were excluded from
the analysis (i.e., trimmed) be presented to provide a
more complete understanding of the study population
(Sturmer et al. 2010).

Objectives: By performing a targeted literature re-
view, we aim to quantify the PS methods used in
nonrandomized safety cohort studies in recent years
and determine if summary information is provided on
the trimmed patients.

Methods: Articles published during 2014 and 2015 in
six leading pharmacoepidemiology journals were
identified in PubMed using the keyword “propensity
score.” Articles were required to be nonrandomized
cohort studies with the primary objective of examining
treatment safety. Two independent reviewers exam-
ined each article to determine eligibility and
classification.

Results: Of the 59 articles identified in the PubMed
search, the majority were methods articles, reviews,
or editorials and were excluded. The 18 eligible arti-
cles used the following PS methods: 9 matching, 2 in-
verse probability weighting, 5 regression (covariate),
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and 2 stratification. A total of 12 studies trimmed pa-
tients from the overall sample. Researchers commonly
reported information on the overall sample and the
analysis sample. However, none of the 12 articles pre-
sented summary information on the trimmed patients.

Conclusions: When PS trimming is conducted in
safety cohort studies, researchers often report informa-
tion on the overall and analysis sample without pre-
senting information on the excluded patients, thus
missing an important piece of information when eval-
uating the study’s generalizability and a treatment’s
safety profile.

247. Effectiveness of Triple Therapy with Direct-
Acting Antivirals for Hepatitis C Genotype 1
Infection: Application of Propensity Score
Matching in a National HCV Treatment Registry

Emma Gray1, Aisling O’Leary2, David J. Pasta3 and
Suzanne Norris4

1School of Medicine, Trinity College Dublin, Dublin,
Ireland; 2National Centre for Pharmacoeconomics,
St. James’ Hospital, Dublin, Ireland; 3ICON Clinical
Research, San Francisco, CA, United States; 4Depart-
ment of Hepatology, St. James’ Hospital, Dublin,
Ireland

Background: Observational studies have become in-
creasingly important for assessing the effectiveness
of therapeutic regimens in the real world setting.
Non-randomisation in these studies can result in con-
founding or selection bias. Propensity score matching
is one of a number of statistical tools that can be used
to mitigate the effects of confounding in observational
studies.

Objectives: To assess propensity score matching as a
tool to report the adjusted outcomes for patients treated
with direct-acting antiviral regimens for HCV geno-
type-1 infection using data from a national HCV
registry.

Methods: The Irish national HCV treatment registry
utilizes a prospective, longitudinal, observational
methodology. We analysed the data of 338 patients
who underwent triple therapy treatment with
telaprevir, boceprevir or simeprevir, in combination
with peg-interferon and ribavirin for HCV genotype-
1 infection between June 2012 and December 2014.
Three approaches to propensity score matching were
used. Adjusted sustained-virological response rates,

odds ratios, p-values and 95% confidence intervals
were calculated from the three PS matched dataset.

Results: Prior to matching, the unadjusted SVR24
rates were 74%, 61% and 45% for telaprevir/PR,
boceprevir/PR and simeprevir/PR, respectively. The
odds of SVR in a patient treated with telaprevir/PR
were 1.8 times greater than the odds of SVR in a pa-
tient treated with boceprevir PR (OR=1.8, 95% CI
1.08-3, p=0.025). After matching, adjusted SVR rates
ranged between 73%-74% and 60%-61% for
telaprevir/PR and boceprevir/PR, respectively. There
was no statistically significant difference in the odds
of SVR in telaprevir/PR-treated patients compared
with boceprevir/PR patients.

Conclusions: This study illustrates how confounding
in observational studies can be mitigated by propensity
score matching. There was no significant change in
SVR rates of the telaprevir/PR and boceprevir/PR
groups prior to, and after, matching. The p-values after
matching indicated that there was no statistically sig-
nificant difference in the SVR rates between the two
treatments.

248. Utilizing the Present on Admission (POA)
Variable for Risk Adjustment with the Elixhauser
Comorbidity Index: A Case Study in Thoracic
Lobectomy

Katherine Etter1, Sanjoy Roy2, Andrew Yoo1 and
Iftekhar Kalsekar1

1Medical Devices, Epidemiology, Johnson & Johnson
Co., New Brunswick, NJ, United States; 2Health Eco-
nomics & Market Access, Ethicon, Inc., Somerville,
NJ, United States

Background: The Elixhauser Comorbidity Index
(ELIX) is a commonly used measure for patient risk
adjustment for outcomes such as cost. However, when
ICD-9 diagnosis date is not available, it can be difficult
to discern complications from comorbidities. The
Present on Admission (POA) variable is useful for dif-
ferentiating these concepts.

Objectives: Examine the impact of POA adjustment
(POA-ADJ) on ELIX and its effect on total hospital
costs.

Methods: All open thoracic lobectomies from 2008-
2014 were identified in the Premier Perspective® Da-
tabase. ELIX were computed with and without POA-
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ADJ (if POA was “No” then excluded from ELIX, if
missing no adjustment). Generalized Estimating Equa-
tions (GEE) models controlling for patient demo-
graphics (age, gender) and hospital clusters were
created to examine the impact of ELIX (with and with-
out POA-ADJ) on total hospital cost (2014USD).

Results: A total of 14,833 lobectomies were identi-
fied. POA-ADJ reduced mean ELIX from 3.86
(SD=1.93) to 3.42(SD=1.69) and the percentage of
patients with scores of ≥5 from 32.8% to 23.6%.
POA-ADJ led to large decreases in ELIX categories
that may capture acute complications: cardiac arrhyth-
mia (28.62% vs. 13.85%), fluid electrolyte disorders
(21.71% vs. 6.93%), and blood loss anemia (1.23%
vs. 0.42%). Chronic comorbidities such as alcohol
abuse (3.63% vs. 3.55%), hypertension (54.73% vs.
54.1%), and diabetes (18.77% vs. 18.22%) had little
change. Results of the GEE analysis indicated that pa-
tients with POA-ADJ ELIX=≥5 had 40.5% higher
costs compared to those without any ELIX comorbid-
ities. Patients without POA-ADJ ELIX=≥5 had 62.9%
higher costs compared to those without any comorbid-
ities. This higher impact of non POA-ADJ ELIX on
costs was consistently observed across all ELIX
categories.

Conclusions: Using ELIX as a baseline risk adjust-
ment variable without POA adjustment may lead to
biases in estimates due to potential inclusion of com-
plications in addition to comorbidities. POA adjust-
ment should be considered, especially in cross
sectional databases. Replication in other procedures
and outcomes is required to confirm these findings.

249. Better Alternatives to Existing Methods to
Take into Account Prognostic Scores in
Observational Studies

David Hajage1,2,3, Yann De Rycke1,2,3, Guillaume
Chauvet4 and Florence Tubach1,2,3

1APHP, Centre de Pharmacoépidémiologie de
l’Assistance Publique-Hôpitaux de Paris (Cephepi),
Paris, France; 2INSERM UMR 1123 ECEVE, Paris,
France; 3Univ Paris Diderot, Sorbonne Paris Cit é,
UMR 1123 ECEVE, Paris, France; 4Ecole Nationale
de la Statistique et de l’Analyse de l’Information
(ENSAI), Bruz, France

Background: Introduced by Hansen to account for
confounding in observational studies, the PGS are pre-
sented as ‘the prognostic analogue of the propensity

scores’ (PPS). The notion of ‘analogy’ should imply
that they lead to the same type of estimation of the
treatment effect. But if the most used PPS-based
methods estimate the marginal (as opposed to condi-
tional) treatment effect, the vast majority of simulation
studies evaluating the performances of PGS-based
methods used a collapsible measurement of the treat-
ment effect, a situation where, by definition, the theo-
retical conditional and marginal effects are equal.

Objectives: The objectives of this Monte Carlo simu-
lation study are:to compare the performances of
existing PPS and PGS-based methods when the OR
(non-collapsible estimator) is used to measure the
treatment effect on a binary outcometo compare their
performances with 3 new PGS-based methods.

Methods: 3 types of treatment effect were considered:
the marginal OR on the overall population (‘Average
Treatment Effect’ ATE)the marginal OR on the treated
subjects (‘Average Treatment Effect on the Treated’
ATT)the conditional OR (‘Conditional Treatment Ef-
fect’ CTE)
We randomly generated datasets according to vari-

ous scenarios and analysed them using PPS methods
(matching, weighting using ATE weights or ATT
weights), conventional PGS methods (matching, ad-
justment, or stratification) and 3 new PGS methods
that we have developped for each with a specific mea-
sure in mind (either CTE, ATE or ATT).

Results: 1) Among conventional PGS methods, only
matching estimated a marginal effect (ATT).
2) The performances of PGS adjustment and stratifi-

cation for CTE estimation were heavily influenced by
the treatment prevalence, with coverage rates far be-
low 95% for the highest prevalences.
3) The new PGS methods resulted to unbiased esti-

mations of the treatment effect for which they were re-
spectively designed, with correct coverage rates.
Overall, they outperformed conventional PGS
methods, and PPS methods especially for the lowest
treatment prevalences.

Conclusions:We propose 3 new PGS-based methods,
easily implementable and more efficient than conven-
tional PGS-based methods.

250. Predicting Chronic Medication Count in
Veterans with and without HIV Infection

Janet P. Tate1,2, Kirsha M. Gordon1 and Amy C.
Justice1,2
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1VA Connecticut Health Systems, West Haven, CT,
United States; 2Internal Medicine, Yale University
School of Medicine, New Haven, CT, United States

Background: Polypharmacy (5 or more medications)
is common, increases with age and likely associated
with adverse events (AE) including falls and mortality.
Because patients on more medications are generally
sicker than those on fewer, accounting for expected
count is necessary before exploring associations with
AEs.

Objectives: To predict non-ARV medication count in
patients receiving care from the Veterans Health Ad-
ministration (VA), using electronic health record and
pharmacy fill data.

Methods: We identified patients from the Veterans
Aging Cohort Study who filled at least one prescrip-
tion in 2008 and had a visit in 2009. We excluded
those with cancer or detectable HIV RNA. We de-
fined chronic use as 90 consecutive days, allowing
gaps up to 30 days between fills. We used linear
regression to model square root of medication count,
separately by HIV status. Regression equations were
solved and squared to get actual count for reporting.
Predictor variables included demographics, chronic
conditions, visits to primary care and specialist
providers, and laboratory values. We tested for
interaction by HIV in a combined model, for the
strongest predictors.

Results: Among 10,556 HIV+ and 44,822 uninfected,
median age was 56 years (IQR 50-61), 97% were male,
41% white and 47% black. For HIV+ and uninfected
respectively, median non-ARV count was 4 (2-8) and
6 (3-9), model r2 was 0.48 and 0.46, correlation be-
tween observed and predicted count was 0.70 and
0.68. Although base values of non-ARV count were
lower for HIV+ (0.9) than uninfected (1.7), significant
(p<0.001) positive interactions with HIV were found
for age, hypertension, hyperlipidemia, pain-related
diagnosis and mental health clinic visits. Predicted
non-ARV count in a 50 year old with hypertension
was 2.5 if HIV+ and 3.3 if uninfected. At age 70, it
would be 3.4 and 3.9, showing additional interaction
with age.2

Conclusions: We propose using predicted count anal-
ogously to propensity score to adjust for confounding
by indication when exploring associations with
polypharmacy. Given most HIV+ use 3 ARVs, total
medication count is higher in HIV+ than uninfected.

251. Missing Cause Approach to Detect and
Reduce Unmeasured Confounding Bias in
Pharmacoepidemiology

Michal Abrahamowicz1,2, Lise M. Bjerre3, Marie-Eve
Beauchamp2, Jacques LeLorier4 and Rebecca Burne1

1Department of Epidemiology and Biostatistics, Mc-
Gill University, Montreal, QC, Canada; 2Division of
Clinical Epidemiology, McGill University Health Cen-
tre, Montreal, QC, Canada; 3Departments of Family
Medicine, and Epidemiology and Community Medi-
cine, University of Ottawa, Ottawa, ON, Canada; 4

Departments of Medicine and Pharmacology, Univer-
sity of Montreal, Montreal, QC, Canada

Background: Instrumental variables (IV) offer a rare
opportunity to correct for unobserved confounding in
pharmacoepidemiology but IV estimates suffer from
serious variance inflation, with very wide confidence
intervals (CI) making their interpretation difficult.

Objectives: To reduce the variance of the estimates,
we propose a new method for reducing the impact of
unobserved confounding in pharmacoepidemiology,
validate it in simulations and apply it in a real-life drug
safety study.

Methods: Under standard IV assumptions, our new
“missing cause” method relies on estimated discrepan-
cies between a) treatment actually received by individ-
ual patients and b) treatment they would be expected
to receive based on their observed characteristics and
their physicians’ prescribing preferences. We use the
treatment-by-discrepancy interaction, in the outcome
model, to test for presence of unmeasured confound-
ing and correct the treatment effect estimate for the
resulting bias. Similar to IV analyses in
pharmacoepidemiology, we implement the method
within risk difference (RD) multivariable linear regres-
sion modeling of the effect of a binary exposure on a
binary outcome. In simulations, we compare our miss-
ing-cause estimates with (i) conventional estimates,
adjusted only for measured covariates, and (ii) IV esti-
mates. We apply the method to compare gastrointesti-
nal (GI) safety of COX-2 inhibitors vs. traditional
NSAIDs in a large cohort of elderly in Quebec,
Canada.

Results: In simulations, our estimates had four times
smaller bias than conventional estimates, much
smaller variance than unbiased but unstable IV
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estimates, and uniformly best overall accuracy (lowest
mean square error). Our method suggested a slight re-
duction of GI risks for COX-2 inhibitors: adjusted
RD=-2.6% (-8.4%, 3.2%), in contrast to risk increase
suggested by IV estimates, with much wider CIs:
RD=+3.3% (-12.7%, 19.3%).

Conclusions: Our “missing cause” method provides
an efficient alternative to IV approaches for reducing
unmeasured confounding bias in
pharmacoepidemiology. Further research is necessary
to adapt and assess this method for logistic and Cox
regressions.

252. Predictability of Electronic Medical Record
(EMR)-Based Patient Characteristics Using Health
Care Utilization Data in Patients with Type 2
Diabetes Mellitus (T2DM) Initiating Glucose-
Lowering Agents

Elisabetta Patorno1, Chandrasekar Gopalakrishnan1,
Jessica Franklin1, Kimberly Brodovicz2, John
Seeger1,3, Dorothee Bartels2, Jun Liu1 and Sebastian
Schneeweiss1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, United
States; 2Corporate Department Global Epidemiology,
Boehringer Ingelheim GmbH, Ingelheim, Germany; 3

Epidemiology, Optum, Waltham, MA, United States

Background: Administrative databases are increasingly
used to assess the comparative effectiveness and safety
of diabetes medications in T2DM patients. However,
they do not often contain important clinical information
typically present in EMR such as body mass index
(BMI), duration of diabetes, hemoglobin A1c (HbA1c),
and estimated glomerular filtration rate (eGFR).

Objectives: To assess the extent to which EMR-based
characteristics relevant to T2DM treatment can be pre-
dicted by administrative data.

Methods: Within a large, US health insurance data-
base (MarketScan), we identified T2DM patients who
initiated a non-insulin glucose lowering agent between
May 2011-December 2012 and linked a subset of
these patients to EMR. Within this subset, we built re-
gression models to predict the actual value and
missingness of each EMR-based characteristic (i.e.
BMI, diabetes duration, HbA1c, and eGFR), using
available claims-based covariates as predictors.

Results: We identified 166,613 T2DM patients who
initiated a glucose lowering agent between May
2011-December 2012, and among those, a subset of
7,219 T2DM patients were linked to EMR. The linear
models predicting the value of continuous EMR-based
covariates, had higher predictive accuracy for eGFR
(R-squared=0.5358), than for BMI (R-
squared=0.1753), HbA1C (R-squared=0.1539) or
duration of diabetes (R-squared=0.0858). The logistic
models aimed at predicting the missingness of each
EMR-based characteristic (1= “Missing” Vs.
0= “Non-missing”), had low to moderate predictive
accuracy (0.597<c-statistic<0.699), suggesting con-
siderable randomness in the mechanism underlying
the missingness.

Conclusions: In the context of moderate ability of ad-
ministrative data to approximate the actual value of
important EMR-based characteristics through diagnos-
tic, procedural and prescription claims, study design
strategies (e.g. using a new user design and choosing
appropriate comparison groups), may overcome this
limitation and successfully address confounding asso-
ciated with unmeasured information in comparative ef-
fectiveness research on diabetes therapy.

253. Combining Different Health Care and Health
System Registries to Identify Diseases for Research
and Health Policy Purposes: The Danish Registry
of Selected Chronic Diseases

Ulrik Hesse1, Katrine Fascius1, Pia Christianasen1,
Anna S. Engelbrecht1, Ulla Nielsen2, Marie-Louise
Marthendal Olsen1 and Katarina M. Gesser1

1Health Analysis and Medicinal Product Statistics,
The Danish Health Data Authority, Copenhagen, Den-
mark; 2Statistics Denmark, Copenhagen, Denmark

Background: In epidemiological research, different
methods are applied to identify and analyze outcomes.
Outcome i.e. a specific disease is often selected from
specific coding in one register and a study population
is identified based on the coding to analyze a hypoth-
esis. Another approach is a population-based study
(i.e. CPRD) using algorithms combining information
from databases included in the study containing a vari-
ety of different health data information regarding the
specific population. In Denmark, we have an opportu-
nity to combine registries for a whole population.
Identifying diseases based on algorithms using infor-
mation from different registries can be used as a stan-
dard for research and public health policy.
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Objectives: To establish a registry that can be used for a
broad variety of public health policies as well as in
epidemiological and pharmacoepidemiological research.

Methods: We have combined data from the Danish
heath care databases with information on drug use
(Register of Medicinal Product Statistics) and hospital
admissions (National Registration of Patients, The
Danish Psychiatric Central Research Register). Algo-
rithms are based on guidelines for treatments. Specialist
and medical societies have been invited and have
participated to develop algorithms for chronic diseases.

Results: Algorithms for the following diseases have
been developed: type 1 and 2 diabetes, Heart Failure,
COPD, Asthma, Osteoporosis, Rheumatoid Arthritis,
Schizophrenia and Dementia. For the first time we
have separated type 1 and type 2 diabetes based com-
bining information from registries.

Conclusions: An increasing interest in chronic
diseases and the growing burden on the health care
systems from an aging population with chronic
diseases will be met with this registry.

254. Complementary Observational Studies
Assessing the Incidence of a Rare Cancer Outcome
by Linking State Cancer Registry Data to Large
Pharmacy Claims Databases in the United States

Nicole Kellier-Steele1, Alicia Gilsenan2, Kirk
Midkiff2, David Harris2 and Elizabeth Andrews2

1Pharmacoepidemiology, Eli Lilly & Company, India-
napolis, IN, United States; 2Pharmacoepidemiology
and Risk Management, RTI Health Solutions, Re-
search Triangle Park, NC, United States

Background: There are many challenges to
conducting traditional post-marketing surveillance
studies for rare cancer outcomes including precise case
identification; exposure assessment; longitudinal fol-
low-up; and sufficient study size. Using two large
pharmacy claims databases to identify exposure and
linking to cancer registries to determine outcome is
one novel approach currently being implemented in
an ongoing safety surveillance program.

Objectives: To describe methods using two pharmacy
claims databases linked to state cancer registries to as-
sess the incidence of osteosarcoma, a rare bone cancer,
among patients taking teriparatide and a comparison
group.

Methods: Two population-based pharmacy claims da-
tabases, a Federal health insurance program and a
commercial outpatient pharmacy database, are used
to identify drug exposure and assemble the appropriate
study cohorts. Cancer diagnosis information is ob-
tained by linking the cohorts with state cancer registry
databases who use the International Classification of
Diseases for Oncology, 3rd Edition (ICD-O-3) codes.
Incidence of cancer among the exposed and unex-
posed cohorts will be estimated and compared.

Results: Approximately 30 different state cancer reg-
istries initially agreed to participate in these linkage
studies. The process for conducting the linkages be-
tween two different pharmacy claims databases and in-
dividual state cancer registries must be tailored to meet
data privacy and other local requirements for all data
sources. For one pharmacy claims database, a deter-
ministic linkage using a direct identifier will be imple-
mented either through a trusted third party or by the
individual registry. For the other pharmacy claims
database, linkage will be conducted using
deidentification technology.

Conclusions: Using large pharmacy claims databases
to obtain drug exposure information and linking with
cancer registries to determine cancer outcomes mini-
mizes the possibility of misclassification of the tumor
type and has the potential to improve monitoring for
patient safety without imposing burden on the patient.

255. Identification of Associations Between
Prescribed Medications and Cancer: A Nationwide
Screening Study

Anton Pottegård1, Søren Friis2, René D. Christensen1,
Laurel A. Habel3, Joshua J. Gagne4 and Jesper Hallas1

1Clinical Pharmacology, Department of Public
Health, University of Southern Denmark, Odense,
Denmark; 2Danish Cancer Society Research Center,
Danish Cancer Society, Copenhagen, Denmark; 3Di-
vision of Research, Kaiser Permanente Northern Cal-
ifornia, Oakland, CA, United States; 4Division of
Pharmacoepidemiology and Pharmacoeconomics,
Department of Medicine, Brigham and Women’s Hos-
pital and Harvard Medical School, Boston, MA,
United States

Background: Pharmaceutical agents may possess car-
cinogenic or chemopreventive properties. Such effects
are not captured via conventional pharmacovigilance
approaches.
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Objectives: We present a large-scale systematic
screening for identifying associations between pre-
scribed drugs and cancer risk using the high quality
nationwide health and demographic registries in
Denmark.

Methods: We identified all patients (cases) with new
primary invasive cancers in Denmark during 2000-
2012 (n=278,485) and matched each case on gender,
age and calendar time to 10 cancer-free controls. Com-
plete prescription histories since 1995 were extracted
from the Danish Prescription Registry. In a two-phase
case-control approach, we screened prescription drugs
for associations with 99 different cancer types. In the
first phase, we identified single drugs or drug classes
associated with an increased or decreased risk of can-
cer. In the second phase, we further evaluated potential
associations by examining specificity and dose-re-
sponse patterns.

Results: A total of 22,125 drug-cancer pairs
underwent evaluation in the first phase. Of 4,561 ini-
tial signals (i.e. drug-cancer associations), 3,541
(78%) failed to meet requirements for specificity and
dose-response patterns, leaving 1,020 eligible signals.
Of the 510 signals involving the use of single drugs,
33% (166 signals) suggested a reduction in cancer risk
and 67% (344 signals) an increase. A large proportion
of the signals were attributable to confounding by indi-
cation. The screening algorithm was successful in
identifying well-established causal associations, e.g.,
between female hormone therapy and risk of breast
cancer, as well as several new signals that deserve fur-
ther study.

Conclusions: Our results provide the basis for future
targeted studies of single associations to capture novel
carcinogenic or chemopreventive effects of prescrip-
tion drugs.

256. Semi-Automatic Coding of Case Definitions

Benedikt Becker1, Erik van Mulligen1, Daniel
Weibel1, Miriam Sturkenboom1,2 and Jan Kors1

1Department of Medical Informatics, Erasmus Uni-
versity Medical Center, Rotterdam, Netherlands; 2De-
partment of Epidemiology, Erasmus University
Medical Center, Rotterdam, Netherlands

Background: Collaborative epidemiological studies
require the combination of evidence from electronic
health record databases using various coding systems.

The mapping of a case definition into codes of the cod-
ing systems is largely a manual process and poses a
bottleneck to the rapid implementation of such studies.
The Accelerated Development of Vaccine Benefit-
Risk Collaboration in Europe (ADVANCE) aims to
create a framework to provide robust data on vaccine
benefits and risks for accelerated decision making.
CodeMapper was developed within this framework.

Objectives: To present the application CodeMapper
that supports the creation of code sets from a textual
case definition in multiple coding systems simulta-
neously, and to evaluate the effectiveness of the oper-
ations provided by the application.

Methods: The workflow of CodeMapper has three
phases: identifying medical concepts in a case defini-
tion, revising the concepts, and retrieving the code sets
for the selected coding systems, while retaining a his-
tory of all revision steps. The revision operations in-
clude the adding and removal of concepts and the
expansion to more general or more specific concepts.
CodeMapper was evaluated by applying the expan-

sion operators on the concepts identified in a case def-
inition, and including expanded concepts if they
contributed codes to the reference mapping. Expan-
sions are applied to the mapping in consecutive steps.
The performance of each step is measured by the sen-
sitivity and positive predictive value (PPV) of the gen-
erated codes in comparison to manually created
reference code sets.

Results: Automatic concept identification has a sensi-
tivity of 0.297 and a PPV of 0.570. The sensitivity in-
creases to 0.851, 0.921 and 0.940 after one, two and
three steps of expansion, whereas the PPV increases
first to 0.600 and decreases then to 0.539 and 0.534.

Conclusions: Automated concept identification in the
case definition alone is insufficient for generating code
sets, but the expansion to more general or more spe-
cific concepts is an effective means. The history of op-
erations recorded in CodeMapper documents the
mapping process in a transparent and reproducible
manner.

257. Identifying the Prescribing Physician in US
Healthcare Claims Data

Jane S. Der1, Fei Xue2 and M. Alan Brookhart1

1Epidemiology, University of North Carolina, Chapel
Hill, NC, United States; 2Epidemiology, Center for
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Observational Research, Amgen, Inc., Thousand
Oaks, CA, United States

Background: In many healthcare claims databases, a
unique physician identifier (PI) that spans all parts of
the database (e.g., pharmacy claims (PC) and medical
services claims (MSC)) is not available. Therefore,
identifying the physician responsible for prescribing
a patient’s drug may be challenging.

Objectives: To identify the most likely match between
the DEA and PROV and to assess the association be-
tween the match and characteristics of the providers/
medical encounters in the United Healthcare (UH) da-
tabase, which has PIs coded by a drug enforcement ad-
ministration (DEA) variable in PC and a provider
(PROV) variable in MSC.

Methods: All unique DEAs in a cohort of new users
of osteoporosis (OP) medications were identified
from women >=55 years old (2008-11). For each
DEA, all new prescription (Rx) fills for any drug dur-
ing the study period were obtained and the PROVs on
MSC within 7 days prior to each new Rx were iden-
tified. The proportion of times each unique PROV ap-
peared at least once in this time window out of the
total # of new Rxs for each DEA was calculated
and the PROV with the highest proportion was classi-
fied as the most likely match to the DEA. Subsetting
to PROV and DEA #s that occurred together
>=80%, a logistic regression model was built with
characteristics of providers/medical encounters as ex-
planatory variables and the match as the dependent
variable.

Results: We identified 66,125 new users of OP medi-
cations with 38,810 unique DEAs on the PC of their
index Rxs. There were 1,014,354 unique PROVs
which appeared in the 7 days prior to the new Rxs of
these DEAs during the study period. The strongest
predictor of matching (c-statistic: 0.78) was physician
specialty (OR=7.70, 95% CI:5.87, 10.10), followed
by outpatient office visit (OR=2.61, 95% CI:1.71,
3.99), OP diagnosis (OR=2.39, 95%CI:1.45, 3.94),
and DXA scan (OR=0.97, 95% CI:0.59, 1.60).

Conclusions: In the UH database, the association be-
tween physician/medical encounter characteristics
and a DEA-PROV match was evaluated. The pre-
dicted model could be used in other databases to facil-
itate the linkage of prescriber information from
different parts of the database, allowing for the inves-
tigation of physician prescribing patterns over time.

258. Evaluation Of Different Missing Data
Strategies In Propensity Score Analyses

Johanna H. M. Driessen1,2,3, Elizabeth J. Williamson4,
James R. Carpenter4,5 and Frank de Vries1,2,3,6

1Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute of Pharmaceutical
Sciences, Utrecht, Netherlands; 2Care and Public
Health Research Institute (CAPHRI), Maastricht Uni-
versity, Maastricht, Netherlands; 3Department of
Clinical Pharmacy and Toxicology, Maastricht Uni-
versity Medical Centre+, Maastricht, Netherlands; 4

Department of Medical Statistics, London School of
Hygiene & Tropical Medicine, Londen, United King-
dom; 5MRC Clinical Trials Unit, University College
London, Londen, United Kingdom; 6MRC Epidemiol-
ogy Lifecourse Unit, Southampton General Hospital,
Southampton, United Kingdom

Background: Propensity scores are used to adjust for
confounding. However, data on confounders is often
not fully available. Different techniques are available
to handle missing data, but there is little data available
about the relative performance of missing data
methods within the context of propensity score
analyses.
Observational studies have shown decreased risks

of fracture with use of statins while large randomized
clinical trials (RCTs) found a relative risk of 1.0.
BMI is an important confounder with often incom-
plete data and this might explain the differences be-
tween the results of the RCTs and the observational
studies.

Objectives: To explore the sensitivity of estimated
treatments effects to the missing data approach used.

Methods: A retrospective cohort study using data
from the UK Clinical Practice Research Datalink
(CPRD) (1992-2014) was conducted. Statin users,
aged 50 years or older, having at least one statin pre-
scription since 1992 were selected and matched 1:1
by year of birth, sex and practice to non-users. Cox re-
gression models were used to estimate the hazard ra-
tios (HR’s) of hip fracture in statin users versus non-
statin users. Missing data were handled by complete
case (CC) analysis, adding an indicator (IND) and
multiple imputation (MI). Adjustments by propensity
scores (inverse probability weighting) were compared
to adjustments including confounders in the regression
model.
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Results: The confounder adjusted methods showed all
a decreased risk of hip fracture for statin users as com-
pared to non-users (CC: HR 0.92 95% CI (0.85 –
0.99); IND: HR 0.92 (0.86 – 0.99); MI: HR 0.92
(0.86 – 0.99)). Propensity score adjusted models
showed no association in the CC analysis (HR 0.98
95% CI: 0.93 – 1.02), whereas the IND and MI analy-
sis showed a decreased risk of hip fracture with statin
use (IND: HR 0.94 (0.91 – 0.98); MI: HR 0.95 (0.91 –
0.99)).

Conclusions: The point estimates of the three different
missing data techniques did not differ much, suggest-
ing that the different techniques used in the present
study did not greatly influence the estimated treatment
effect.

259. Agreement Between ICD-9 Codes and
Laboratory Results Indicative of Myelosuppression
(MS) in Patients with Longer-Term Exposure to
Linezolid in a Claims Database

Thomas Rhodes1, Vinay Mehta1, Mike Senderak2,
Carisa S. de Anda3 and Thomas C. Mast1

1CORE-Pharmacoepidemiology, Merck, North Wales,
PA, United States; 2BARDS-Statistical Programming,
Merck, North Wales, PA, United States; 3MRL-Clinical
Research, Merck (Cubist), San Diego, CA, United
States

Background: Linezolid is indicated for treating anti-
biotic resistant skin and soft tissue infections often oc-
curring in immunocompromised patients, particularly
infections caused by Gram-positive bacteria. There
have been reports of MS events associated with long
exposure >14 days) to linezolid.

Objectives: This study assessed the agreement be-
tween ICD9 codes and lab data for MS events in a
claims database.

Methods: Adults exposed to linezolid were selected
from a claims database and followed 42 days past the
end date of linezolid prescriptions. Patients were re-
quired to be in the health plan at least 180 days prior
to the initial prescription of linezolid. MS was defined
using either ICD-9 codes or lab values by the occur-
rence of at least one of the following: anemia (AN),
thrombocytopenia(TH), or neutropenia (NU). MS
lab-based definitions were: hemoglobin <9.5 g/dL),
neutropenia <1000/mm3) and platelet count
<75,000 platelets/ mm3). Cohen’s kappa was

computed to assess chance-corrected agreement be-
tween ICD-9 and lab based outcomes.

Results: A total of 15,908 patients were identified
with linezolid exposure (82% <14 days) from 2000-
2014. 1,889 events of MS (11.9%) were observed
using ICD-9 definition. Lab values were available in
5,058 patients (32%). For overall MS, AN, TH and
NU events there were 4917, 4877, 4939 and 4636 pa-
tients who had both an ICD-9 diagnosis and lab values
for the respective outcomes. Kappas (95% CI) were
.05 (0-.12), .13 (.03-.23), .22 (.17-.26) and .23 (.18-
.28) for NU, TH, MS, and AN, respectively.

Conclusions: Agreement between ICD-9 and lab
values was poor. Lack of agreement may be negatively
affected by missing data. Missing lab values may be
due to patients receiving labs from out of network labs.
Lab results may not make their way into the patient re-
cords after the medical decision is made to continue
therapy. Similarly, healthcare providers may not re-
cord an ICD-9 code of a MS event once the lab result
has been reviewed and course of action taken. Further
research is needed to investigate the impact of this
missing information on algorithms assessing MS
events.

260. Use of Electronic Healthcare Records to
Identify Complex Patients with Atrial Fibrillation
for Targeted Intervention

Shirley V. Wang1, James R. Rogers1, Yinzhu Jin1,
David W. Bates2 and Michael A. Fischer1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham & Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 2Department of
General Medicine, Brigham & Women’s Hospital and
Harvard Medical School, Boston, MA, United States

Background: Practice guidelines recommend
anticoagulation for patients with atrial fibrillation
(AF) and risk factors putting them at higher risk of
stroke. However, many high-risk patients remain
undertreated, in part due to concerns regarding major
bleeding as an adverse effect of anticoagulation.

Objectives: To develop and validate algorithms using
electronic healthcare record (EHR) data to identify pa-
tients with atrial fibrillation (AF) and determine the
presence or absence of known risk factors for stroke
and major bleeding.
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Methods: We developed and tested the performance
of multiple algorithms using EHR data from the Part-
ners Healthcare System to identify patients with AF
and 16 other conditions included as risk factors in
the CHA2DS2-VASc and HAS-BLED scores for
stroke and major bleeding. Algorithms were based on
information contained in problem lists, billing codes,
laboratory data, prescription data and clinical notes.
Performance of candidate algorithms in 1000 boot-
strap samples was compared to a gold standard of
manual chart review by resident physicians.

Results: Resident physicians reviewed a sample of
480 patient charts to determine presence or absence
of each condition. We tested and chose algorithms that
maximized positive predictive value (PPV) and speci-
ficity. The median PPV of the selected algorithms was
greater than 0.90 in 1000 bootstrap samples for 11
conditions; the remaining conditions had a median
PPV between 0.53 and 0.89. Median specificity was
greater than 0.92 in 1000 bootstrap samples for 14
conditions; the remaining conditions had a median
specificity between 0.52 and 0.83. When using these
algorithms to identify patients with CHA2DS2-VASc
≥ 2 or HAS-BLED ≥ 3 in 1000 bootstrap samples,
the median PPV was 1.00 and 0.93, while median
specificity was 0.93 and 0.77, respectively.

Conclusions: We developed a set of algorithms to
identify patients with AF and known risk factors for
stroke and major bleeding using EHR data. Algorithms
such as these can be built into EHR systems to focus
population health management efforts on patients with
the greatest need for preventive anticoagulation ther-
apy and lowest risk of adverse effects.

261. Validity of Claims-Based Definitions for
Hospitalized Volume Overload Among
Hemodialysis Patients

Magdalene M. Assimon and Jennifer E. Flythe

University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: Hospitalizations attributed to volume
overload are critical outcomes when evaluating the
comparative effectiveness of fluid management thera-
pies in hemodialysis (HD) patients. Despite growing
interest in the use of administrative data to study such
outcomes, validated claims-based definitions for hos-
pitalized volume overload in the HD population are
lacking.

Objectives: To validate administrative claims-based
definitions for hospitalized volume overload in the
HD population.

Methods: We randomly sampled medical records of
HD patients (n=200) admitted to a large U.S. aca-
demic medical center from 2011-2012. We applied a
diagnostic algorithm that included symptoms, physical
exam findings, imaging and clinical impression to data
abstracted from medical charts to adjudicate the pres-
ence of volume overload at admission. Seven claims-
based definitions of volume overload were constructed
using ICD-9 discharge diagnosis codes obtained from
the medical center’s billing data. We estimated the
sensitivity (SE), specificity (SP), positive predictive
value (PPV) and corresponding 95% confidence inter-
vals (CIs) for each claims-based definition using clini-
cally adjudicated volume overload as the gold
standard.

Results: Forty-two admissions (21%) were clinically
adjudicated as hospitalized volume overload. Sensitiv-
ity (SE range: 0.07-0.55), SP (SP range: 0.95-0.98)
and PPV (PPV range: 0.43-0.84) varied across the 7
claims-based definitions. Hospitalized volume over-
load defined as the presence of ICD-9 discharge diag-
nosis codes of fluid overload, pulmonary edema or
pleural effusion listed in any position had a SE=0.55
(CI: 0.38, 0.70), SP=0.95 (CI: 0.90, 0.98) and
PPV=0.74 (CI: 0.55, 0.88). Narrowing the definition
to only include fluid overload ICD-9 codes reduced
SE (SE=0.38; CI: 0.24, 0.54) but improved SP
(SP=0.98; CI: 0.95, 1.00) and PPV (PPV=0.84; CI:
0.60, 0.97).

Conclusions: The claims-based definition of a fluid
overload ICD-9 discharge diagnosis code present in
any position had excellent SP and a high PPV,
supporting its use as an outcome definition in compar-
ative effectiveness studies of HD patients.

262. Do Hemoglobin Lab Test Results Increase
Detection of Upper Gastrointestinal Bleeding
(UGIB)?

Elisabetta Patorno1, Josh Gagne1, Kevin Haynes2,
Christine Lu3, Jason Roy4, Andrew Sterrett5,
Xingmei Wang4 and Marsha Raebel5

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, United
States; 2HealthCore, Wilmington, DE, United States;
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3Department of Population Medicine, Harvard Medi-
cal School and Harvard Pilgrim Health Care Institute,
Boston, MA, United States; 4University of Pennsylva-
nia Perelman School of Medicine, Philadelphia, PA,
United States; 5Kaiser Permanente Colorado, Denver,
CO, United States

Background: Studies that evaluate UGIB in elec-
tronic healthcare data typically rely on inpatient diag-
nostic codes for outcome identification. Use of
hemoglobin (HGB) lab test results might increase de-
tection of UGIB that do not lead to hospitalization.

Objectives: To evaluate whether use of HGB test re-
sults increases UGIB identification using non-steroidal
anti-inflammatory drugs (NSAIDs) as a test case.

Methods: From the Mini-Sentinel distributed data-
base, we identified patients ≥18 years old who initiated
prescription NSAIDs in 3 Data Partners between Janu-
ary 2008-April 2013. Availability of HGB test results
was examined before and after NSAID initiation.
Numbers of events and cumulative incidences within
30 days after NSAID initiation were calculated for 4
mutually exclusive outcome definitions: (1) inpatient
UGIB diagnosis (standard claims-based definition
without lab test results); (2) non-inpatient UGIB diag-
nosis AND ≥3 g/dL decrease in HGB; (3) ≥3 g/dL
HGB decrease alone without UGIB diagnosis in any
clinical setting; (4) non-inpatient UGIB diagnosis,
without ≥3 g/dL HGB decrease. In secondary analy-
ses, we reviewed all coded diagnoses in patients with
outcome 3 to scan for codes indicative of potential
UGIB and assessed distributions of specific UGIB di-
agnoses in patients with outcomes 1, 2, and 4.

Results: We identified 2,289,772 NSAID initiators;
45% had ≥1 HGB result available within 365 days be-
fore or 30 days after NSAID initiation. Only 7% had
results before and after. Of 7,637 potential outcomes
identified from all 4 definitions, outcome 1 accounted
for 22%, outcome 2 for 1%, outcome 3 for 34%, and
outcome 4 for 43%. Potential cases identified by out-
come 3 were mostly associated with codes for non-
UGIB or other non-hemorrhagic conditions. Outcomes
1, 2, and 4 were associated with similar distributions
of specific UGIB codes.

Conclusions: Using HGB result values in combina-
tion with UGIB diagnoses identified few additional
potential UGIB cases and with unknown specificity.
The use of HGB result values alone did not improve
identification of potential UGIB events. The use of

non-inpatient diagnostic codes may increase UGIB
outcome detection, but would require validation.

263. Cancer Recording In Patients With Type 2
Diabetes In Primary Care And Hospital Admission
Data

Rachael Williams1,2, Arlene M. Gallagher1,2, Tjeerd
van Staa2, Tarek Hammad3, Bert Leufkens2 and
Frank de Vries2

1Clinical Practice Research Datalink, London; 2

Utrecht Institute for Pharmaceutical Sciences, Utrecht
University, Utrecht; 3Office of Surveillance and Epide-
miology, Food and Drug Administration, Washington

Background: Electronic health records are increas-
ingly used to investigate associations between
antidiabetic therapy and cancer. Misclassification
can impact results, especially if differential between
comparators.

Objectives: Estimate cancer misclassification when
using primary care or hospital data alone.

Methods: Adults aged ≥40 years with an insulin or
oral antidiabetic prescription in Clinical Practice Re-
search Datalink (CPRD) primary care data at least a
year after start of data collection, and no record of type
1 diabetes, were included. Patients were matched by
year of birth (stepwise within 5 years), sex and GP
practice to up to 1 non-diabetic patient. The cohort
was restricted to those eligible for Hospital Episode
Statistics (HES) linkage with follow-up during the
study period (04/01/97-12/31/06). Follow-up started
at the maximum of the registration date with the prac-
tice, practice up-to-standard date (a CPRD quality
metric), and start of study period. Follow-up ended at
the minimum of when the patient left the practice,
the date CPRD last collected data from the practice,
and end of study period. Cancer was identified in
CPRD via Read codes and in HES via ICD-10 codes.
For each cancer case in CPRD, analysis evaluated
whether there was a corresponding record in HES
coded with same, different or unspecified site. Analy-
sis was repeated for cancers identified in HES.

Results: 53,585 diabetic patients were matched to
47,435 non-diabetic patients. 83% of cancer cases in
CPRD had a corresponding record in HES (78% with
the same type). Misclassification varied by cancer site,
ranging from 3% (stomach cancer) to 57% (non-mela-
noma skin cancer). 83% of cancer cases in HES had a
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corresponding record in CPRD, with all misclassifica-
tion rates <20%.

Conclusions: A good level of concordance and low
level of misclassification of cancer exist between
CPRD primary care data and HES. The value of
linking these data for establishing cancer outcomes
lies more in the complimentary variables held than in
reducing misclassification.

264. Authenticity Validation of Lung Cancer
Records from a Standardized Inpatient EMR
Database in China and Comparison of Different
Methods

Meng Shu2, Wenhua Liang1, Yongjing Zhang2 and
Jianxing He1

1The First Affiliated Hospital of Guangzhou Medical
University, Guangzhou, China; 2Epidemiology,
Janssen Research and Development, Shanghai, China

Background: Information from pathology reports and
discharge diagnoses in Electronic Medical Records
(EMR) are frequently used to identify lung cancer pa-
tients. Their validity has not been fully assessed in
China.

Objectives: To assess the accuracy of the
identification of lung cancer inpatients using stan-
dardized EMR data from our hospital (The first
affiliated hospital of Guangzhou medical university,
China).

Methods: The de-identified EMR data from the hospi-
tal was transformed into a common data model. Pa-
tients with an inpatient lung cancer diagnosis,
pathology diagnosis, or discharge diagnosis of lung
cancer between January 1, 2012 and September 30,
2015 were identified. Both ICD-10 code and descrip-
tion in free text were used. A random sample of 300
lung cancer inpatients was selected, and their medical
records were reviewed and adjudicated by an experi-
enced physician who was blinded to the diagnosis.
Positive predictive values (PPV) were calculated as
the proportion of lung cancer inpatients in the EMR
database that were correctly identified based on the
physician assessment.

Results: There were 6862 possible lung cancer inpa-
tients identified per discharge diagnosis, of whom
2703 patients did not have a pathology diagnosis
(group i). There were 5274 cases identified according

to pathology reports, of whom 1115 did not have a
corresponding discharge diagnosis (group ii); 4159
cases were categorized into group iii (patients with
both pathology and discharge diagnoses). The PPV
for group i was 85% (95% CI, 77.6%–92.4%), which
was lower than the 90% (95% CI, 84.1%–95.9%) for
group ii. Patients with both lung cancer pathology
and discharge diagnoses (group iii) yielded the highest
PPV, 99% (95% CI, 97.1%–100.0%). There were
more male and older patients in group i, which may
be due to a higher number of pre-existing lung cancer
patients who did not have pathology records within the
predefined period.

Conclusions: In this study, the PPV is highest when
cases are identified using both lung cancer pathology
and discharge diagnoses. In China, free text analysis
alone is not sufficient to identify true cases; combined
method is encouraged.

265. Ascertaining Pulmonary Hypertension and
Other Conditions in Claims Databases

David Vizcaya1, Alexander Michel1, Lin Li2, Stefanie
Breitenstein3, Gemzel Hernandez4, Montse Soriano-
Gabarro1 and Susan Jick2

1Global Epidemiology, Bayer Pharma AG, Berlin,
Germany; 2Boston Collaborative Drug Surveillance
Program, Boston University School of Public Health,
Lexington, MA, United States; 3Global Clinical Devel-
opment, Bayer Pharma AG, Wuppertal, Germany; 4

Global Clinical Development, Bayer Pharma AG,
Whippany, NJ, United States

Background: Epidemiological studies using claims
databases often rely on diagnostic codes for case iden-
tification. For certain diseases, this may result in
misclassification.

Methods: In the context of a study to estimate the in-
cidence and prevalence of pulmonary arterial hyper-
tension in a US pediatric population, 2010-2013
using MarketScan claims data we identified all poten-
tial cases of pulmonary hypertension (PH). Initially, a
case was defined as a patient with ≥2 claims for PH
that were at least 1 day apart, or ≥1 claim for PH plus
≥1 prescriptions for PH treatment (definition A). Later,
we redefined the inclusion criteria to require ≥1 pre-
scriptions for PH treatment for all cases (definition
B). We evaluated the impact of each definition as the
ratio of both incidence and prevalence of PH using
each definition. We searched the literature on other
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diseases to assess the impact of requiring drug treat-
ment as part of the case definition in claims data.

Results: Using definition A, the annual incidence of
PH in the US ranged between 21 and 29 and the prev-
alence ranged between 57 and 63 cases per million
children in 2010-13. When restricting to definition B,
the incidence ranged between 5 and 7 cases per million
children and the prevalence between 26 and 33. On av-
erage, the incidence was 5 times lower using definition
B and the prevalence was half of that from definition A.
Other studies showed a similar pattern for conditions
such as venous thromboembolism where the PPV in-
creased after inclusion of anticoagulant therapy in the
case definition without jeopardizing sensitivity, and
for asthma the PPV increased from 67% to 95% after
including asthma therapy in addition to asthma claims.

Conclusions: Including PH treatment in the case defi-
nition for PH ascertainment resulted in outcomes more
consistent with previous reports from European regis-
tries. Including targeted therapy in the case definition
may increase the validity of the study outcome and
prevent misclassification. This is especially relevant
for diseases that require medical intervention and have
few therapeutic options which, in turn, have few
indications.

266. Validation of a Case-Finding Algorithm for
Symptomatic Uterine Fibroids

Sarah R. Hoffman, Daniel Westreich, Anissa I. Vines,
Jacqueline R. Halladay, Emily Pfaff, Lauren Schiff,
Lisa Rahangdale, Aditi Sundaresan, La-Shell
Johnson and Wanda Nicholson

University of North Carolina at Chapel Hill, Chapel
Hill, NC, United States

Background: Comparing Options for Management:
Patient Centered Results for Uterine Fibroids (COM-
PARE-UF) is a voluntary registry of women with
symptomatic uterine fibroids (UFs) from 9 clinical
centers in the U.S. At the UNC-Chapel Hill clinical
center, the Carolina Data Warehouse for Health
(CDW-H) contains billing and electronic health re-
cords (EHR) data and will be used to identify eligible
participants. Diagnosis codes for UFs may not be spe-
cific in identifying women with clinically relevant UFs
since most UFs are asymptomatic and do not require
treatment. Use of treatment procedural codes would
exclude symptomatic patients who prefer medical
management or watchful waiting.

Objectives: To test the positive predictive value
(PPV) of an EHR-based phenotyping algorithm (com-
putable phenotype) to identify women with symptom-
atic UF in the CDW-H.

Methods: To be detected by the algorithm, patients
were required to (1) be between 18 and 54 years of
age, (2a) have an ultrasound or MRI report containing
the words “fibroids”, “leiomyoma”, or “myomata”
with no preceding negation OR (2b) a billing code
for UF (ICD-9-CM 218.0-218.9), and (3) no hysterec-
tomy claims or mention of prior hysterectomy in their
chart. Natural language processing (NLP) was used for
both 2a and 3. A random selection of 150 charts was
reviewed to calculate PPV.

Results: The algorithm identified 4,342 patients. Ul-
trasound evidence of UF was found for 139 (93%),
and 71 (47%) were symptomatic cases eligible for
the COMPARE-UF registry. The PPV for symptom-
atic UF was 47% (95% CI: 39-56%) for the overall al-
gorithm, 46% (95% CI: 35-58%) for patients with
imaging reports and claims, 57% (95% CI: 42-70%)
among women with UF billing codes only, and 15%
(95% CI: 2-45%) for those with imaging reports only.
The low PPV for symptomatic cases was driven by a
high number of women for whom UF was an inciden-
tal finding during treatment for other gynecologic con-
ditions, pregnancy, or abdominal pain.

Conclusions: While most patients with billing codes
and/or NLP evidence of UF do in fact have UF, most
are not symptomatic and would not be eligible to par-
ticipate in a registry for UF treatments.

267. Development and Validation of an Algorithm
to Identify Endometrial Adenocarcinoma in US
Administrative Claims Data

Daina B. Esposito1, Ruihua Yin1, Leo J. Russo2,
Marcela G. del Carmen3, Steven R. Goldstein4,
Bruce Patsner5 and Stephan F. Lanes1

1Safety and Epidemiology, HealthCore Inc., Andover,
MA, United States; 2Pfizer, Inc, Collegeville, PA,
United States; 3Massachusetts General Hospital, Bos-
ton, MA, United States; 4New York University School
of Medicine, New York, NY, United States; 5Inova
Health System, Fairfax, VA, United States

Background: Endometrial adenocarcinoma is an im-
portant endpoint in safety monitoring of estrogen and
progestin (E + P) hormone therapy (HT) products.
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The performance of diagnostic codes to identify endo-
metrial cancer, however, is uncertain.

Objectives: To develop and validate an algorithm for
identifying endometrial adenocarcinoma using health
insurance claims.

Methods: Published literature and medical consulta-
tion were used to develop an algorithm requiring at
least one inpatient diagnosis or at least two outpa-
tient diagnoses of endometrial adenocarcinoma
(ICD-9-CM 182.xx) to identify potential cases
among women who used E + P HT in the
HealthCore Integrated Research Database (HIRD).
We then obtained medical records that were adjudi-
cated by two clinical experts to determine case status
and estimated the positive predictive value (PPV) of
the algorithm.

Results: The algorithm’s PPV was 88.2% (95% CI
83.1 – 92.2). Potential cases who after review of
medical records were found not to have endometrial
adenocarcinoma, had alternative diagnoses such as
uterine sarcoma, rhabdosarcoma of the uterus, endo-
metrial stromal sarcoma, ovarian cancer, fallopian tube
cancer, endometrial hyperplasia, leiomyosarcoma and
colon cancer. Because the initial screening algorithm
performed well, further refinements using the adjudi-
cated cases status were not necessary.

Conclusions: In this validation study, we found that
ICD-9-CM diagnosis codes for endometrial adenocar-
cinoma performed well in terms of PPV. Although
some misclassification remained, the extent of out-
come misclassification can inform bias analyses in
the future.

268. Development and Validation of an Algorithm
to Identify Endometrial Hyperplasia in US
Administrative Claims Data

Daina B. Esposito1, Ruihua Yin1, Leo J. Russo2,
Gregory Ridgeway3, William J. Finkle3, Steven R.
Goldstein4, Khushbakhat Mittal4, Brian W. Walsh5

and Stephan F. Lanes1

1Safety and Epidemiology, HealthCore, Inc, Andover,
MA, United States; 2Pfizer, Inc, Collegeville, PA,
United States; 3Consolidated Research Inc., Los
Angeles, CA, United States; 4New York University
School of Medicine, New York, NY, United States; 5

Brigham and Women’s Hospital, Boston, MA, United
States

Background: Endometrial hyperplasia is an important
endpoint in safety monitoring of estrogen and proges-
tin (E + P) hormone replacement therapy (HRT) prod-
ucts, especially as a precursor to endometrial cancer.
Diagnostic codes to identify endometrial hyperplasia,
however, have poor specificity (Reed, et al, 2009)
making this endpoint challenging to study in auto-
mated databases.

Objectives: To use medical records and predictive
models to develop and validate an algorithm for iden-
tifying endometrial hyperplasia accurately using
health insurance claims.

Methods: We used information obtained from the lit-
erature and consultation with clinical experts to de-
velop an initial screening algorithm that we applied
to women who were new users of E + P HRT in the
HealthCore Integrated Research Database (HIRD).
We then obtained medical records that were adjudi-
cated by two clinical experts to determine confirmed
case status. After estimating the positive predictive
value (PPV) for the screening algorithm, we used lasso
logistic regression to predict the probability of being a
confirmed case, which assigned weights to specific hy-
perplasia diagnosis types and other variables identified
in the administrative claims data. We used Receiver
Operating Characteristic (ROC) curves to select a
probability threshold and cross-validation techniques
to optimize and estimate PPV.

Results:We reviewed 363 medical records for women
who met the screening algorithm, which had a PPV of
34.2% (95% CI 29.0-39.7). The lasso logistic regres-
sion model with a probability threshold of 0.6 gave a
cross-validated PPV of 81.6% (95% CI 80.0-83.2).
This probability threshold correctly excluded 95%
(197/208) of false positives, and is where incremental
gains in PPV leveled off.

Conclusions: Inaccurate diagnostic codes can intro-
duce outcome misclassification and bias in administra-
tive database studies. In this validation study, we
confirmed a previous finding of limited performance
of diagnosis codes for endometrial hyperplasia. Incor-
porating regression modeling with validation produced
an algorithm with markedly increased PPV.

269. Can Population-Based Incidences Help Define
Bladder Cancer Outcomes in a Medicare Cohort?

Elizabeth M. Garry1, John B. Buse2, Virginia Pate1

and Til Stürmer1
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1Department of Epidemiology, Gillings School of
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at Chapel Hill, Chapel Hill, NC, United States; 2De-
partment of Medicine, University of North Carolina
School of Medicine, Chapel Hill, NC, United States

Background: Using administrative claims to identify
cancers, such as bladder cancer (BC), can be challeng-
ing due to the lack of pathological reports. Comparing
event rates using differing claims-based algorithms to
define outcomes can detect coding variation and pro-
gramming errors in an individual study, but is limited
without external validation.

Objectives: Compare BC rates in Medicare cohorts
initiating pioglitazone (PIO) and dipeptidyl-pepti-
dase-4 inhibitors (DPP) using various outcome algo-
rithms with age- and sex-standardized population-
based incidence rates from Surveillance, Epidemiol-
ogy, and End Results (SEER).

Methods: We identified cohorts aged >65 with new
claims for PIO or DPP 2008-2012. BC events were de-
fined using various combinations of diagnosis claims
(ICD-9: 188.X, 233.7) and procedure claims for BC-
related diagnostic workup (i.e. cystoscopy) or treat-
ment (i.e. cystectomy, chemotherapy instillation).
Age- and sex-specific exposed person-time was multi-
plied by corresponding SEER rates to estimate stan-
dardized morbidity ratios (SMRs) and 95% CIs for
BC.

Results: Cohorts included 63,897 patients and
~166,800 person-years leading to ~191 expected BC
events. SMRs were 2.43 [2.21,2.65] for any diagnosis,
1.51 [1.34,1.68] for 2 diagnoses within 60 days, 1.27
[1.11,1.43] for 1 diagnostic procedure followed by 2
diagnoses within 3 months, and 1.11 [0.96,1.26] for
1 diagnosis followed by treatment within 3 months.
Extending the interval between claims from 3 to 6
and 12 months did not appreciably alter SMRs.

Conclusions:We anticipated events observed in these
diabetic cohorts to be 40-50% higher than the general
population. Requiring only 1 diagnosis clearly had low
specificity, likely due to rule-out. Requiring 2 diagno-
ses within 60 days, previously validated by Setoguchi
et al., yielded the most plausible incidence rates, but
this could be due to a balance of false positives and
false negatives. This definition may be combined with
treatment within 3 months to increase specificity, as
evinced by the lowering of the SMR. Routine compar-
ison of events observed with those expected is

recommended to guide algorithm choice for defining
outcomes in the absence of validation data.

270. Agreement Between Hospital Diagnosis Codes
and Medical Records to Identify Metastatic
Colorectal Cancer and Comorbidities in Elderly
Patients

Amandine Gouverneur1, Diana Dolatkhani2, Magali
Rouyer3, Angela Grelaud-Boussinot3, Florence
Francis4, Véronique Gilleron5, Annie Fourrier-
Réglat6 and Pernelle Noize7

1Univ Bordeaux, Inserm U1219CHU Bordeaux,
Pharmacologie Médicale, Bordeaux, France; 2Univ
Bordeaux, CHU Bordeaux, Pharmacologie Médicale,
Bordeaux, France; 3CIC Bordeaux CIC1401Adera,
Bordeaux, France; 4Univ Bordeaux, CHU Bordeaux,
Information Médicale, Bordeaux, France; 5CHU Bor-
deaux, Information Médicale, Bordeaux, France; 6

Univ Bordeaux, Inserm U1219CIC Bordeaux
CIC1401CHU Bordeaux, Pharmacologie Médicale,
Bordeaux, France; 7Inserm U1219CIC Bordeaux
CIC1401CHU Bordeaux, Pharmacologie Médicale,
Bordeaux, France

Background: Pharmacoepidemiological research
using French healthcare reimbursement and hospital
databases is developing. Hospital data from the Pro-
gramme de Médicalisation des Systèmes
d’Information (PMSI) could be useful to identify can-
cer patients and comorbidities but have been little in-
vestigated with this respect.

Objectives: This study aimed to compare medical re-
cords and PMSI coding regarding diagnosis of meta-
static colorectal cancer (mCRC) and comorbidities in
elderly patients.

Methods: From 01/01/2013 to 30/06/2014, 74 pa-
tients aged ≥65 years at mCRC diagnosis were identi-
fied in Bordeaux university hospital. Data on mCRC
and comorbidities were collected from medical re-
cords. All diagnosis codes (main, related and associ-
ated) registered from the mCRC diagnosis into the
PMSI were extracted for each patient. The agreement
between both sources was evaluated using the percent
agreement for mCRC diagnosis and the kappa (K) sta-
tistic for comorbidities.

Results: The agreement for primary CRC and mCRC
was higher considering all diagnosis codes related to
the 1st hospitalization for mCRC than exclusively the
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main diagnosis codes (respectively 95% vs 53% for
primary CRC and 91% vs 24% for mCRC). The agree-
ment between both sources was substantial (K 0.65)
for cardiovascular diseases, notably atrial fibrillation
(K 0.77) and hypertension (K 0.68). It was moderate
(K 0.48-0.55) for psychiatric disorders, and respiratory
diseases although, within this class, chronic obstruc-
tive pulmonary disease had a good agreement (K
0.75). Within the class of endocrine, nutritional and
metabolic diseases (K 0.55), agreement was substan-
tial for diabetes (K 0.91), obesity (K 0.82) and hypo-
thyroidism (K 0.72) and moderate for malnutrition
(K 0.42) and hypercholesterolemia (K 0.51). The
agreement was poor (K<0.25) for digestive, neurolog-
ical diseases, and other cancers.

Conclusions: Results are reassuring with regard to the
detection from PMSI data of primary CRC and mCRC
if all types of diagnosis codes are considered. They are
also useful to better choose comorbidities in elderly
mCRC patients that could be well identified through
hospital diagnosis codes.

271. Adding of CPT Codes Improves Classification
of Type of Bowel Resection Based Only on ICD-9-
CM Procedure Codes

Tongtong Wang, Zhiwen Liu and Daniel Mines

Merck Research Laboratories, Merck & Co., Inc, Ken-
ilworth, NJ, United States

Background: To gauge the feasibility of a pediatric
trial of a drug to prevent post-operative ileus, we
sought to estimate the number of children who
underwent bowel resection with a primary anasto-
mosis. We initially queried the Kids’ Inpatient
Database (KID), the largest all-payer pediatric
inpatient care database in the US. While KID can
provide population-based estimates, it can only
identify surgical procedures using ICD-9-CM codes
(hereafter ICD-9), and a substantial proportion of
bowel resections could not be fully characterized.
To better characterize these procedures, we sought
to extrapolate from a claims database that included
the more granular CPT codes, in addition to ICD-
9 procedure codes.

Objectives: Among patients for whom ICD-9- proce-
dure codes indicated only nonspecific small or large
bowel resection, to determine the proportion of surger-
ies that CPT codes could reclassify as involving a
primary anastomosis.

Methods:We used the inpatient admissions data from
the MarketScan® Commercial Claims and Encounters
database, which includes both ICD-9 and CPT proce-
dure codes. Pediatric patients <19 years of age) admit-
ted and discharged in 2012 with an ICD-9-CM
procedure code for bowel resection but without any
additional code to distinguish primary anastomosis
from diverting ostomy were included. For each eligi-
ble bowel resection procedure, we further assessed
the type of surgery based on CPT codes.

Results: Of 1,174 pediatric patients who had bowel re-
section surgery based on ICD-9 procedure codes, we
could not determine whether 802 (68.3%) procedures
involved primary anastomoses vs. diverting ostomies.
Using information from CPT coding, 274 (34.2%)
bowel resection surgeries could be further classified
as primary anastomoses and 194 (24.2%) as ostomies.

Conclusions: Bowel resection procedures that involve
primary anastomoses are incompletely identified in chil-
dren in administrative data using only ICD-9 procedure
codes. Use of CPT codes improves classification. Our re-
sults suggest that when ICD-9 procedure codes failed to
specify the type of bowel resection, about one-third of
patients actually had a primary anastomosis.

272. Validation of Stevens-Johnson Syndrome and
Toxic Epidermal Necrolysis Diagnoses in the
Clinical Practice Research Datalink

Noel C. Frey1,2, Andreas Bircher3, Michael Bodmer4,
Susan S. Jick5, Christoph R. Meier1,2,5 and Julia
Spoendlin1,2

1Basel Pharmacoepidemiology Unit, Division of Clini-
cal Pharmacy and Epidemiology, Department of Phar-
maceutical Sciences, University of Basel, Basel, Basel-
Stadt, Switzerland; 2Hospital Pharmacy, University
Hospital Basel, Basel, Basel-Stadt, Switzerland; 3

Allergology, University Hospital Basel, Basel, Basel-
Stadt, Switzerland; 4Internal Medicine, Kantonsspital
Zug, Baar, Zug, Switzerland; 5Boston Collaborative
Drug Surveillance Program, Boston University School
of Public Health, Lexington, MA, United States

Background: Stevens-Johnson syndrome (SJS) and
toxic epidermal necrolysis (TEN) are severe cutaneous
adverse reactions to drugs.

Objectives: To evaluate the validity of recorded diag-
noses of SJS and TEN, requiring secondary care, in the
Clinical Practice Research Datalink (CPRD).
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Methods: We identified patients of any age with a di-
agnosis for SJS or TEN between January 1995 and
June 2014. Of those, we extracted information on all
patients with a recorded referral to a secondary care
unit within 30 days before or after the first SJS/TEN
diagnosis, from information recorded in CPRD longi-
tudinal patient profiles, additionally including free text
or in-hospital episode statistics (HES) data. Two spe-
cialized clinicians and two epidemiologists abstracted
and reviewed the patient files (CPRD gold including
free text) and classified patients as probable, possible,
or unlikely SJS/TEN cases. We calculated a positive
predictive value (PPV) for all patients categorised as
probable/possible SJS/TEN cases, using diagnoses
made in secondary care as the gold standard.

Results: We identified 1324 patients with an incident
diagnosis of SJS or TEN during the study period,
among whom 640 had a recorded secondary care refer-
ral. A total of 569 patients were classified as probable
or possible SJS/TEN patients after classification based
on expert review of patient records. Of those, “gold
standard” diagnoses were available for a representative
subsample of 109 ‘possible or probable’ SJS/TEN pa-
tients, within which we calculated a PPV of 0.90 (95%
CI, 0.83-0.95). After excluding 10 false positive pa-
tients, our final study population consisted of 559
SJS/TEN patients.

Conclusions: We established a population-based SJS/
TEN study population of high diagnostic validity from
a large electronic database, by extracting SJS/TEN pa-
tients who required secondary care and by additional
expert evaluation of available information.

273. Comparing Instant Health Data and SAS for
Evaluation of Incidence Rates in Multiple Sclerosis
Using MarketScan

Ling Zhang1, Susan Colilla1, Chuntao Wu1, Jasmanda
Wu1, Stephanie Tcherny-Lessenot3, Marie-Laure
Kurzinger3, Wenli Hu2, Susan Welsh1 and Juhaeri
Juhaeri1

1Global Pharmacovigilance and Epidemiology,
Sanofi, Bridgewater, NJ, United States; 2Evidence
Based Medicine, Sanofi, Bridgewater, NJ, United
States; 3Global Pharmacovigilance and Epidemiol-
ogy, Sanofi, Chilly-Mazarin, France

Background: Recently there is an increasing need for
fast, accurate and user friendly analytical platforms for
epidemiological and health outcome research.

Objectives: By using SAS programming method and
an analytical tool, Instant Health Data (IHD), the inci-
dent rates (IRs) of multiple outcomes in Multiple Scle-
rosis (MS) patients by US MarketScan database were
compared to demonstrate the performance of the IHD
tool. The outcomes measured included depression, di-
abetes, sepsis, pneumonia, non-infectious colitis and
convulsions.

Methods: The study was conducted using both SAS
and IHD. MS population was identified from
MarketScan Commercial and Medicare databases
from 1/1/2009 to 6/30/2014. The first MS diagnosis
date was defined as the index date. The patients
were at least 18 years old and had the second diag-
nosis of MS at least 30 days apart after index date.
The outcomes were defined by ICD-9 CM codes in
any inpatient diagnosis fields. IRs measured overall
and by age group and gender were calculated in
each cohort, while any cases with an outcome diag-
nosis code within 183 days prior to index date were
excluded.

Results: Using similar measurements and algorithms
between SAS and IHD, the setup and execution of
the studies on IHD was 80-90% faster. There were
79,274 patients identified in IHD vs. 78,899 in
SAS. Comparing IHD to SAS results, the mean
age in years was 48.1(±12.7) vs. 48.5 (±12.2). Both
had 23.8% male and 76.2% female. Across the six
outcomes, ratios of IRs ranged from 1.01 to 1.08.
Pearson’s correlation coefficient (r) between IRs by
the two methods was 0.9996 (P<0.0001). The
average ratios of the number of patients and the av-
erage follow-up time were 1.00 (r: 0.9999) and 1.02
(r: 0.9971). The ratio of the total number of cases
varied from 1.04 to 1.11 (r: 0.9996). Some variations
in the methods (e.g., facility header file was included
in the IHD analysis but not in SAS) could explain
the differences observed.

Conclusions: This evaluation study suggests that the
results produced by IHD platform were very close
with the ones by SAS. Meanwhile, much less time
was needed using IHD to perform the same data man-
agement and analysis tasks.

274. Medications Prescription at Hospital
Discharge in Patients with Validated Diagnosis of
Dementia

Francesca Palese1, Federico Romanese1, Fabio
Barbone1,2,3 and Federica E. Pisa1,2
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1Department of Biological and Medical Sciences, Uni-
versity of Udine, Udine, Italy; 2Institute of Hygiene
and Clinical Epidemiology, University Hospital of
Udine, Udine, Italy; 3Department of Medicine,
University of Trieste, Trieste, Italy

Background: Health databases may be used to
assess cases of dementia (D), among the main
causes of morbidity in the elderly, if the data are
accurate.

Objectives: We present the preliminary results of a
cohort study aimed at assessing a) validity of
discharge diagnosis of D; b) medication prescribed at
discharge; c) prescription redemption after discharge,
through record-linkage with outpatient prescription
database.

Methods: Sources of Data: Friuli Venezia Giulia
(FVG), Italy, Regional Health Database of Hospitali-
zations and hospital electronic medical records
(HEMR).
Study population: all records of discharge from the

Udine University Hospital (FVG) 2012-2014 with In-
ternational Classification of Diseases, 9th Revision
Clinical Modification (ICD-9-CM) code for D (senile,
presenile, vascular 290.0-290.43; degenerative 290.9;
alcohol persistent 291.2; drug persistent 292.82; D in
other diseases 294.1-294.8; frontotemporal 331.0-
331.19; Lewy body 331.82; Creutzfeldt Jakob
046.1) in any position were selected from the Hospi-
talizations Database. The diagnosis was confirmed
through HEMR review by trained Medical Doctors.
Case confirmation required a written diagnosis of D
and/or severe cognitive deficit. Reasons for not
confirmation included wrong code, evidence of
another disease.
Statistical analysis: Positive Predictive Value (PPV),

with Wilson 95% Confidence Interval (95%CI), as the
ratio of confirmed to potential cases.

Results: From 1 July to 31 December 2014, 445 hos-
pitalizations with discharge code for D occurred, for
424 (94.4%) the information in HEMR was complete,
in 404 of these the diagnosis was confirmed (PPV
96.2%; 95%CI 94.4-98.0). The most common diagno-
ses were the senile 290.0, (N=186, 46.0%), vascular
290.4X, (N=158, 39.1%) and presenile 290.1X,
(N=26, 6.4%) D subtypes. Proton pump inhibitors
(A02BC, N=210, 52.0%), Platelet aggregation inhibi-
tors (B01AC, N=166, 41.1%) and Antipsychotics
(N05A, N=141, 34.9%) were the most prescribed
medications.

Conclusions: Consistently with prior studies, codes
for D showed high validity. Review of hospital charts
is required when the information in HEMR is lacking.

275. Comparing Methods Generating Drug
Exposure Time From Prescription Register Data

Antti Tanskanen1,4, Heidi Taipale2, Marjaana
Koponen2, Anna-Maija Tolppanen3, Sirpa
Hartikainen2, Riitta Ahonen2 and Jari Tiihonen1,4

1Department of Clinical Neuroscience, Karolinska
Institutet, Stockholm, Sweden; 2School of Pharmacy,
University of Eastern Finland, Kuopio, Finland; 3Re-
search Centre for Comparative Effectiveness and Pa-
tient Safety, University of Eastern Finland, Kuopio,
Finland; 4Department of Forensic Psychiatry,
Niuvanniemi Hospital, Kuopio, Finland

Background: Methods using fixed time windows,
DDD or tablet dosage assumptions are widely used
in pharmacoepidemiological research. There is a lack
of knowledge how different methods perform with dif-
ferent drugs.

Objectives: To investigate the correctness of drug use
times produced with different modelling methods.

Methods: Design: Drug purchases from Finnish Pre-
scription register during 1995-2012 as part of nation-
wide register-based MEDALZ (Medication use and
Alzheimer’s disease) study including community-
dwelling older persons. Drug use periods were
modelled from drug purchases with one tablet and
one DDD per day with grace periods of 0-180 days,
fixed time windows of 90-360 days and PRE2DUP
which is a mathematical modelling method taking ac-
count on individual variation in drug purchases and
is tailored according to drug and packaged
information.
Setting: 100 randomly selected purchase histories

of each drug were modelled with different methods
and resulting drug use periods were evaluated by
two independent reviewers. The methods were ran-
domized and the order of the methods blinded for
each evaluation.
Exposure: Purchase histories of warfarin, bisoprolol,

simvastatin, risperidone and mirtazapine were evalu-
ated. Grace periods were not included at the end of
drug use period.
Main outcome measure: The correctness of drug use

periods included if correct purchases were included
and was the duration of the last purchase correct.
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Statistical analysis: Confidence intervals and Kappa
values of two expert’s opinions.

Results: Kappa values describing agreement between
two reviewers were between 0.88 and 0.98. The pro-
portion of correct solutions was 0-41% with DDD
methods, 0-73% with tablet methods, 0-22% with
fixed time windows and 70-94% with PRE2DUP for
different drugs. PRE2DUP had higher correctness for
all drugs compared to any other method.

Conclusions: Fixed DDD and time window methods
performed poorly, tablet methods moderately and
PRE2DUP well. Only PRE2DUP performed reason-
ably with all drugs. It is important to select methods
and parameters that produce correct drug use times
for the drug(s) in question.

276. A Summary of Clinical Coding Systems by
Different Clinical Settings in Healthcare Databases
in the US and UK

Yong Chen, Tongtong Wang and Edward A.
Bortnichak

Pharmacoepidemiology, Merck, North Wales, PA,
United States

Background: Clinical coding systems are complex,
and vary significantly by inpatient and outpatient set-
tings in claims and electronic medical record (EMR)
databases, which may be unclear to observational re-
searchers. It is imperative that researchers understand
key elements of coding systems and in which settings
they are captured before defining clinical exposures
and outcomes in databases.

Objectives: To summarize inpatient and outpatient
clinical coding systems used in claims and EMR data-
bases in the US and UK.

Methods: We reviewed clinical coding systems
employed in a total of 10 major claims and EMR data-
bases in the US and UK, with special focus on diagno-
ses, procedures, medications and laboratory tests. We
summarized coding systems by countries, databases,
and different clinical settings (inpatient vs. outpatient).

Results: In the US, ICD-9-CM was used to record di-
agnoses before 2015, and ICD-10-CM is currently in
use in both inpatient and outpatient settings in all data-
bases. ICD-9 or ICD-10-PCS is used to record hospital
inpatient procedures; while HCPCS/CPT is used for

procedures submitted by physicians in both inpatient
and outpatient settings. Medication information is
mainly captured in the outpatient setting using NDC,
GPI or ATC systems. As with medication data, labora-
tory test information is only available in certain outpa-
tient databases, and can be identified by LOINC codes.
In the UK GP databases (outpatient), diagnoses, proce-
dures and laboratory tests are all recorded by READ/
OXMIS codes and medications are coded using BNF
or ATC for high level drug classes and Gemscript/
Multilex for individual drugs. In the UK hospital data-
base (inpatient), ICD-10 is used to record diagnoses
and OPCS-4 is used to record procedures, with no
medication data available.

Conclusions: Having a better understanding of com-
plex international coding systems used in databases
will help researchers identify exposures and outcomes
more accurately. Future research needs to be done to
thoroughly compare contents of different coding sys-
tems and their implications in observational research.

277. Standardizing Diversity of Event Definitions in
Federated Networks of Heterogeneous Health Data
Sources: The “Component Algorithm Strategy”

Giuseppe Roberto1, Ingrid Leal2, Naveed Sattar3,
Robert Stewart4, Maria Garcia-Gil5, Paul Avillach6,
Peter Egger7, Rients van Wijngaarden8, David
Ansell9, Sulev Reisberg10, Alessandro Pasqua11, Lars
Pedersen12, Lara Tramontan13, Miguel A. Mayer14,
Talita Duarte5, Ron Herings8, Preciosa Coloma2,
Francesco Lapi1, Miriam Sturkenboom2, Johan van
der Lei2, Martijn Schuemie15,16, Peter Rijnbeek2 and
Rosa Gini1
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search, Utrecht; 9The Health Improvement Network,
Cegedim Strategic Data Medical Research Ltd, Lon-
don; 10Quretec, Software Technology and Applica-
tions Competence Center, University of Tartu, Tartu;
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of Clinical Epidemiology, Aarhus University Hosptial,
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Centre for eHealth Innovation, Treviso; 14Hospital
del Mar Medical Research Institute (IMIM) and
Universitat Pompeu Fabra, Barcelona; 15Janssen Re-
search & Development, Epidemiology, Titusville; 16

Observational Health Data Sciences and Informatics,
New York

Background: Heterogeneity of European health data
sources hampers the execution of high quality multi-
national, multi-data source observational studies.

Objectives: To describe the algorithm standardization
strategy developed within the European Medical Infor-
mation Framework (EMIF) project using 3 examples.

Methods: To identify cases of type 2 diabetes
(T2DM), dementia (DEM) and acute myocardial in-
farction (AMI) in the EMIF-Platform, a federated net-
work of heterogeneous data sources, standard
algorithms (components) for case-identification were
generated using a top-down/bottom-up iterative ap-
proach. Each component was based on records from
one single data domain among diagnoses, drugs, pro-
cedures, diagnostic test utilization and test results. The
Unified Medical Language System was used for se-
mantic harmonization. All components were extracted
separately so that any logical combination (AND, OR,
AND NOT) was allowed.

Results: For T2DM/DEM/AMI, a set of 9/6/6 data
sources was respectively used. Overall, 16/7/11 com-
ponents per event were generated. All events had diag-
noses-based components (7/3/5); T2DM and DEM
had 4 drug-based components each; DEM had neither
components based on test utilization or test results;
AMI was the only event with procedure-based compo-
nents (n=2). Diagnoses-based components were
subclassified by setting of data collection (e.g. AMI di-
agnoses in primary, secondary, inpatient care or death
registry). Components from the remaining data do-
mains were subclassified according to the pattern of
the selected records (e.g. for DEM: ≥1 memantine
drug prescription; ≥2 memantine drug prescription in
1 year). For T2DM, component-level benchmarking
showed similar results from drug-based components
across 6 of 9 data sources.
Local experts could choose one data source-tailored

logical combination of components per event as the
preferred case-finding algorithm.

Conclusions: The “component strategy” allows build-
ing data source-tailored extraction algorithms in a
standardized fashion and facilitates both
benchmarking and interpretation of study results
across heterogeneous data sources.

278. Designing Medical Record Abstraction Forms
for Retrospective Chart Review Studies:
Considerations and Recommendations

Ellen E. Korol, Sheena Kayaniyil and Katherine M.
Osenenko

Epidemiology, ICON Commercialisation & Outcomes,
Vancouver, BC, Canada

Background: Retrospective chart review (RCR)
studies are commonly conducted to obtain evidence
on treatment patterns, resource utilization, adverse
events, and clinical outcomes. Accurate and efficient
data collection from patient charts requires a thor-
ough and well-developed medical record abstraction
form. Yet there is limited methodological guidance
available on designing medical record abstraction
forms.

Objectives: To present a conceptual framework
outlining pertinent considerations and recommenda-
tions for researchers throughout the process of design-
ing a medical record abstraction form for a RCR study.

Methods: We conducted a targeted review of the
methodological literature on published guidance for
developing abstraction forms for RCR studies.
Sources identified from this search were reviewed,
and constructs relevant to the development of abstrac-
tion forms were identified. Key considerations and rec-
ommendations deemed relevant by the abstract authors
were highlighted for each construct. The resulting in-
formation was synthesized into a methodological
framework for the development of abstraction forms.

Results: Limited guidance exists on best practices for
developing medical record abstraction forms for RCR
studies. From the publications found, four constructs
were identified for the framework: design, abstraction
form format, data definitions, and pilot testing. For
each construct, we highlighted elements to be consid-
ered throughout the design of an abstraction form, in-
cluding: ensuring the data to be collected is aligned
with research objectives, early involvement with study
sites, pre-defining variables and plausible answers, de-
signing the form to secure patient privacy, and pilot
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testing the abstraction form to confirm the reliability of
data collection.

Conclusions: The conceptual framework discussed
serves as a tool to enhance the quality and accuracy
of data collected from patient medical charts. This
framework can also serve as a starting point for the de-
velopment of formal methodological guidelines spe-
cific to RCR studies.

279. Validity of the Prescriber Information in the
Danish National Prescription Registry

Lotte Rasmussen1, Julie Valentin1, Katarina M.
Gesser2, Jesper Hallas1 and Anton Pottegård1

1Clinical Pharmacology, Department of Public
Health, Odense, Denmark; 2Department of Data De-
livery & Medicinal Product Statistics, The Danish
Health Data Authority, Copenhagen, Denmark

Background: The variable denoting the prescriber in
the Danish National Prescription Registry (DNPR)
holds important information which has great potential
in drug utilization studies. However, the validity of the
variable has been questioned.

Objectives: The aim of this study was to measure the
validity of the prescriber information recorded in the
DNPR.

Methods: The prescriber information recorded in the
single pharmacy’s electronic dispensing system was
considered to represent the prescriber information re-
corded in the DNPR. Further, the problem of validity
of the prescriber information pertains only to non-elec-
tronic prescriptions, as these are manually entered into
the electronic dispensing system. The recorded pre-
scriber information in the electronic dispensing sys-
tems was thus validated against information from a
total of 2,000 non-electronic prescriptions at five Dan-
ish community pharmacies. The validity of the re-
corded prescriber information was measured at the
level of the individual prescriber and the prescriber
type, respectively.

Results: The proportion of non-electronic prescrip-
tions with incorrect registrations in the pharmacies’
electronic dispensing systems was 22.4% (95% Confi-
dence Interval (CI): 20.6-24.3) when considering indi-
vidual prescriber identifiers and 17.8% (95% CI: 16.1-
19.5) when considering prescriber type. When exclud-
ing prescriptions specifically registered as ‘missing

prescriber identifier’, the proportions decreased to
9.5% (95% CI: 8.2-11.0) and 4.1% (95% CI: 3.2-
5.1), respectively. The positive predictive values for
the classification of prescriber types were in the range
94.0%-99.2%, while the sensitivity ranged between
64.6%-91.8%. With a maximum of 14% non-elec-
tronic prescriptions of all prescriptions in the DNPR
in year 2015, this corresponds to correct classification
of prescriber types in the DNPR of at least 97.5%.

Conclusions: The prescriber information in the DNPR
was found to be valid, especially in recent years. Re-
searchers should be aware of the low sensitivity to-
wards prescriptions from private practicing specialists.

280. Validation of the Recording of Key Medical
Conditions in General Practice Data

Jenny J. L. Wong, Suzie Seabroke and Katherine
Donegan

Pharmacoepidemiology Research & Intelligence Unit,
Medicines and Healthcare Products Regulatory
Agency, London, United Kingdom

Background: In a proactive vaccine
pharmacovigilance strategy a range of serious condi-
tions that might be reported in temporal association
with the vaccine are pre-identified and evaluated from
the start of a new programme using sequential moni-
toring. In order to place spontaneous reports into con-
text, age and gender specific background event rates
are needed. Electronic healthcare record databases
can be used to estimate these.

Objectives: To assess the completeness and validity
of the recording of key conditions of interest for vac-
cine pharmacovigilance in general practice data.

Methods: The conditions of interest were Guillain-
Barre syndrome (GBS), facial palsy, chronic fatigue
syndrome (CFS), encephalitis, optic neuritis, myasthe-
nia gravis, transverse myelitis, narcolepsy and vasculi-
tis. Using the cohort of patients with linked integrated
Hospital Episode Statistics (HES) data and primary
care data from the Clinical Practice Research Datalink
(CPRD), incident cases for each condition were identi-
fied in HES 10/1998- 09/2011 and in CPRD 04/1998-
03/2012. The proportion of patients with an event re-
corded in HES who had a corresponding CPRD re-
cord, and vice versa, was stratified by age and year
and the distribution of times between the two records
summarised.
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Results: Over 48,000 incident events were identified
in HES and over 47,000 in CPRD. CPRD identified
more cases than HES of Bell’s palsy, CFS and optic
neuritis only. Myasthenia gravis, GBS, and transverse
myelitis were the most commonly validated events in
both data sources. Just 10% of CFS cases identified
in CPRD were found in HES while 9% of narcolepsy
cases and 4% of encephalitis in HES had a correspond-
ing CPRD record. GBS, Bell’s palsy, and encephalitis
were the events most commonly recorded on the same
day in the two databases although for all events a high
proportion had differences in the date of recoding of 3
+ months.

Conclusions: There is considerable variation in the
completeness of CPRD recording in comparison to
HES. The process by which each medical condition
presents and is investigated and diagnosed at different
ages plays a part in establishing which data source
would be most suitable in estimating background
event rates.

281. Claims-Based Algorithms Greatly Impact the
Estimated Incidence of Serious Angioedema
Among Heart Failure (HF) Patients in the United
States (US)

Thy P. Do1, Arpamas Seetasith2, Rossella Belleli1,
Raymond Schlienger1, Chakkarin Burudpakdee2,3,
Hendrik J. Streefkerk1 and Sigrid Behr1

1Novartis Pharma AG, Basel, Switzerland; 2IMS
Health, Fairfax, VA, United States; 3University of
North Carolina at Charlotte, Charlotte, NC, United
States

Background: How outcomes are defined can greatly
impact their estimated incidence. We explored how
different algorithms for serious angioedema varied its
estimated incidence within a population of HF patients
using a US claims database.

Objectives: To assess how the estimated incidence of
serious angioedema in HF patients can vary using
three different claims-based algorithms.

Methods: We conducted a cohort study of adult HF
patients using the PharMetrics Plus claims database
from 1 January 2007 to 31 March 2015. Follow-up be-
gan on the index HF date (i.e., the earliest of either a
hospitalization or the first of at least 2 outpatient visits
with a HF diagnosis) and ended on the earliest occur-
rence of a serious angioedema event (identified by a

hospital discharge ICD-9 code 995.1 for angio-
edema,), loss to follow-up, or study end. We estimated
crude incidence rates using three algorithms based on
the position of the angioedema diagnosis code on the
hospital discharge claim and presence of procedure
codes indicative of airway obstruction: 1) diagnosis
code only in the primary position, 2) diagnosis code
only in any position, and 3) diagnosis code in any po-
sition with a procedure code indicative of airway
obstruction.

Results: The study included 117,882 HF patients
(mean age: 59.5 years; 55.5% male) with an average
follow-up time of 31.6 months. The incidence of seri-
ous angioedema was 0.28 (95% confidence interval
[CI], 0.23–0.35) per 1,000 patient-years (PYs) when
diagnoses in the primary position were considered,
0.60 (95% CI, 0.52–0.69) per 1,000 PYs when diagno-
ses in any position were considered, and 0.54 (95% CI,
0.46–0.63) per 1,000 PYs when diagnoses in any posi-
tion with a procedure code were considered.

Conclusions: Our results show that the estimated in-
cidence of serious angioedema among HF patients
can vary by over two-fold when different claims-
based algorithms are used. Given the estimates con-
sidering diagnosis codes in any position or incorpo-
rating a procedure code, we suggest using a broad
algorithm to capture more potential cases. Case vali-
dation should also allow for a more robust incidence
estimate.

282. Patterns and Predictors of Having a
Colonoscopy Following Drug Initiation in Older
US Adults with Diabetes

Phyo T. Htoo1, M. A. Marquis2, Mugdha Gokhale1,
Virginia Pate1, John Buse3 and Til Stürmer1

1Epidemiology, University of North Carolina at
Chapel Hill, Gillings School of Global Public Health,
Chapel Hill, NC, United States; 2Biostatistics, Univer-
sity of North Carolina at Chapel Hill, Gillings School
of Global Public Health, Chapel Hill, NC, United
States; 3Division of Endocrinology and Metabolism,
University of North Carolina at Chapel Hill, School
of Medicine, Chapel Hill, NC, United States

Background: Drug initiation is a complex decision
process involving healthcare system encounters and
evaluation of patients’ health status. This could lead
to screening and diagnostic work ups with increased
cancer incidence following drug initiation. Assessing
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colonoscopy patterns following drug initiation is im-
portant in cancer comparative effectiveness studies.

Objectives: To assess the trend and predictors of colo-
noscopies following drug initiation among older US
adults initiating two second line antihyperglycemic
drug classes, dipeptidyl peptidase-4 inhibitors (DPP-
4i) and thiazolidinediones (TZD).

Methods: Among Medicare beneficiaries with parts
A, B and D coverage, we identified a cohort of diabetic
patients initiating DPP-4i and TZD from 2007-2013,
requiring a 12 month washout period. Initiators with
any cancer related claims or colonoscopies during
these 12 months were excluded. Patients were required
to survive for 6 months following drug initiation. We
assessed monthly probabilities of first colonoscopy in
the six months following drug initiation and compared
probabilities between drug classes using log binomial
regression adjusting for demographics, clinical and
health care characteristics.

Results: Monthly risks for colonoscopy were highest
in the first post-index month (0.84%) and lowest in
the third (0.71%). The probability of colonoscopy dur-
ing the first post-index month was slightly lower in
DPP-4i (0.79%) than TZD initiators (0.92%). The
trend remained for the first 6 months. The overall 6
month risk of colonoscopy was 4.3% in DPP-4i versus
4.6% in TZD initiators with adjusted relative risk 1.00
(95% CI: 0.93, 1.09). Black versus white race, base-
line hospitalization, gastrointestinal diseases and fecal
occult blood testing were associated with higher post-
index colonoscopy risk.

Conclusions: In diabetic patients requiring a second
line treatment, the probability of having a colonoscopy
is highest in the first month after drug initiation and es-
sentially the same between DPP-4i and TZD initiators.
Understanding screening or diagnostic procedures af-
ter drug initiation is important to avoid potential detec-
tion bias in comparative effectiveness research.

283. Feasibility of Using Procedural Code
Combinations for Identifying Conversion from
Video Assisted Thoracic Surgery (VATS) to
Thoracotomy

Katherine Etter1, Sanjoy Roy2, Andrew Yoo1 and
Iftekhar Kalsekar1

1Medical Devices, Epidemiology, Johnson & Johnson
Co., New Brunswick, NJ, United States; 2Health

Economics & Market Access, Ethicon, Inc., Somer-
ville, NJ, United States

Background: Surgical conversion in approach is an
important surgical outcome in thoracic lobectomy
and is strongly correlated with increasing operating
room time(ORT), length of stay(LOS), and hospital
costs. Currently only a diagnosis code(V64.42) exists
which may be underutilized.

Objectives: To evaluate the feasibility of procedure
code combinations to identify conversions in
lobectomy.

Methods: All elective lobectomies from 2008-2014
were identified in the Premier Perspective® Database.
The lobectomies were categorized by approach: OPEN
(thoracotomy only), VATS-SUCCESS (VATS with-
out VATS-CONVERSION), and VATS-CONVER-
SION (either the presence of V64.42 or the
simultaneous combination (COMBO) of both VATS
and OPEN lobectomy). Incidence of VATS-CON-
VERSION was calculated for all non-OPEN proce-
dures. ORT(mins), hospital costs(2014USD), and
LOS(days) differences between VATS-CONVER-
SION identification methods, COMBO and V64.42,
in reference to OPEN and VATS-SUCCESS, were
evaluated using Generalized Estimating Equations
(GEE) models controlling for patient demographics
and hospital clusters.

Results: A total of 22,947 patients were identified:
OPEN(13,114), VATS-SUCCESS(8,500), and
VATS-CONVERSION(1,333). VATS-CONVER-
SION incidence was 13.5%(11.2% V64.42, 2.3%
COMBO). Mean ORT was 241.0mins (SD=167.1).
Adjusted mean ORT for COMBO(266.6) was signifi-
cantly different than other approaches but had a
smaller difference compared to V64.42(281.3) as op-
posed to OPEN (248.1) and VATS-SUCCESS
(240.7). Overall mean costs were $26,778
(SD=81,324). Adjusted costs were significantly
higher for COMBO($31,376) compared to VATS-
SUCCESS($25,759); however, there was no differ-
ence to V64.42($30,951, p=0.80) or OPEN($27,834
p=0.05). Adjusted mean LOS for COMBO(8.3,
SE=0.5) was significantly longer than VATS-SUC-
CESS(6.3; p<0.01) and no different than V64.42
(8.6; p=0.60) or OPEN(8.3; p=0.90).

Conclusions: Identification of conversion based on
procedure code combinations appears feasible based
upon similarities with V64.42 on cost and LOS while
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small differences were seen in ORT. Advanced classi-
fication methods are needed to confirm these initial
findings.

284. Influenza Vaccine Effectiveness Estimates in
the Dutch Population from 2003 to 2014: The Test-
Negative Design Case-Control Study with Different
Control Groups

Eva van Doorn1, Maryam Darvishian2, Frederika
Dijkstra3, Ge Donker4, Pieter Overduin5, Adam
Meijer5 and Eelko Hak1

1PharmacoEpidemiology and PharmacoEconomics,
University of Groningen, The Netherlands; 2Epidemi-
ology, University Medical Center Groningen, Gro-
ningen; 3Infectious Disease Epidemiology and
Surveillance, National Institute for Public Health
and the Environment, Bilthoven; 4Sentinel Practices,
NIVEL Pimary Care Database, Utrecht; 5Infectious
Disease Research, Diagnostics and Screening, Na-
tional Institute for Public Health and the Environment,
Bilthoven

Background: The influenza vaccine effectiveness
(IVE) varies each year and for the different circulating
virus (sub)types/lineages. A commonly used study de-
sign to obtain IVE estimates is the test-negative design
(TND) case control study, however there is no consen-
sus about the definition of the control patients.

Objectives: To estimate the IVE over eleven seasons
in the Netherlands (from 2003/2004 through 2013/
2014) using the three most commonly applied defini-
tions of TND control groups.

Methods: We conducted a TND study using the
Dutch Sentinel Practices Primary Care Database
hosted by the NIVEL which includes data from pa-
tients who consulted the GP for an episode of influ-
enza-like illness (ILI) or acute respiratory infection
(ARI) with known influenza vaccination status. Cases
were patients who tested positive for influenza virus A
or B by PCR, and controls were grouped into those
who tested (1) negative for influenza virus, (2) nega-
tive for influenza virus, but positive for respiratory
syncytial virus, rhinovirus or enterovirus, and (3) neg-
ative for these four respiratory viruses. Using the three
different control groups we estimated the IVE over all
seasons, pooled VE for influenza vaccine partial/full
matched and mismatched seasons and the individual
seasons using generalized linear mixed model and
multiple logistic regression models.

Results: The for age, ILI/ARI diagnosis, chronic dis-
ease and respiratory allergy adjusted IVE over all sea-
sons was 29% (95% CI 10 – 45), 54% (95% CI 35 –
67) and 22% (95% CI -1 – 39) for control group 1 to
3, respectively. In subgroup analyses IVE estimates
were in general the highest when using control group
2, which is in line with findings of previous effective-
ness studies.

Conclusions: When using the control group 2 defini-
tion, IVE estimates are more consistent with previous
evidence, likely due to limiting false-negative
controls.

285. Study Design and Analytic Approach for
Research on the Effectiveness of Childhood Vaccine
Schedules

Anne M. Butler1, J. Bradley Layton1, B. Diane
Reams1, Catherine A. Panozzo2 and M. Alan
Brookhart1

1University of North Carolina, Chapel Hill, NC,
United States; 2Harvard Medical School and Harvard
Pilgrim Health Care Institute, Boston, MA, United
States

Background: Important questions exist regarding the
real-world effectiveness of childhood vaccine sched-
ules. However, optimal approaches to studying this
complex issue are unclear.

Objectives: In the context of a study of the 3-dose
pentavalent rotavirus vaccine (RV), we describe a pos-
sible design and analytic approach to estimate the ef-
fectiveness of different RV schedules.

Methods: Using a large US claims database (2007),
we performed an observational study to emulate a hy-
pothetical randomized trial comparing infants random-
ized to 3 different RV protocols: 1) no RV; 2) partial
RV series; or 3) full RV series. We identified infants
who received dose #1 of DTaP between 38-92 days
of age; requirement of timely administration of DTaP,
which has high coverage rates (≥95%), aims to mini-
mize unmeasured confounding. We excluded infants
with RV prior to DTaP. We created 3 separate cohorts
(C1-C3) to correspond to the 3 protocols. Initially, in-
fants contributed person-time to each cohort. Censor-
ing occurred when RV receipt or non-receipt
deviated from the cohort-specific protocol. Infants re-
ceiving RV within 1-14 days after DTaP could be cen-
sored from C1 or reassigned to C2, at the risk of
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selection bias. Informative censoring was addressed
with inverse-probability of censoring weighted
(IPCW) estimation.

Results: Among 148,608 infants who received DTaP,
91,041 (61.3%) received RV on the DTaP date, 331
(0.2%) received RV within 1-7 days after DTaP, and
208 (0.1%) received RV within 8-14 days after DTaP.
Infants who did and did not receive dose #1 of RV dif-
fered by maternal age, sibling number, provider type,
health plan, and geographical area. During follow-up,
4138 infants in C1 were censored at dose #1 of RV;
79,815 infants in C2 were censored at dose #2 of
RV; and 19,101 infants in C3 were censored when
they did not receive dose #2 or #3 of RV by 153 or
214 days of age, respectively. The percentage of in-
fants censored from C3 was sensitive to these dates.

Conclusions: Innovative study designs informed by
sensitivity analyses are needed to examine the effects
of complicated childhood vaccine schedules. IPCW
estimation is a possible analytic approach that warrants
further study.

286. Investigating the Assumptions of the Self-
Controlled Case Series Method

Heather Whitaker1, Yonas Ghebremichael-
Weldeselassie1, Paddy Farrington1, Ian Douglas2 and
Liam Smeeth2

1Mathematics & Statistics, The Open University, Mil-
ton Keynes, United Kingdom; 2London School of Hy-
giene and Tropical Medicine, London, United
Kingdom

Background: The self-controlled case series (SCCS)
method is used when temporal association and control
of fixed confounders are relevant.

Objectives: Two key assumptions of the SCCS
method are that events do not influence subsequent ex-
posures and the length of observation periods. We aim
to provide tests to investigate the robustness of results
obtained using SCCS when the validity of these as-
sumptions are questionable.

Methods: For the assumption that events do not influ-
ence subsequent exposures, we propose fitting stan-
dard SCCS models with and without a ‘risk’ period
prior to exposure, of varying lengths, and comparing
via a likelihood ratio test. This allows the length of de-
pendence to be explored. Tests are applied to data on

mumps, measles, rubella (MMR) vaccination and idio-
pathic thrombocytopenic purpura (ITP).
For the assumption that events do not influence the

length of observation periods, we propose that cases
who died within the planned observation period are
identified using an indicator variable. Then standard
SCCS models may be fitted with and without interac-
tion terms using this indicator and compared using a
likelihood ratio test. The test is applied to data on an-
tipsychotics and stroke.
We also explore the use of graphical displays.

Results: We will present results of simulation studies
that demonstrate when violation of these assumptions
make an important difference to study results.
For the MMR and ITP data, the tests provided weak,

but not significant, evidence that hospital admission
for ITP delays subsequent MMR vaccination for up
to 2 months. This did not have a major impact on the
results, or on the conclusion that MMR vaccination
is positively associated with ITP.
For the antipsychotics and stoke data, the test

showed that there is evidence of event-dependent ob-
servation periods. However, this does not always im-
pact and alter conclusions.

Conclusions: If SCCS study results are not found to
be robust to key assumptions, extensions to the SCCS
method may be applied in certain circumstances,
though these are complex. Some simple methods to
test the validity of key assumptions of the SCCS
model have been developed that can easily be imple-
mented within the standard SCCS framework.

287. Withdrawn by Author

288. Effect-Modifiers of Antipsychotic Drugs
Effect, in Schizophrenia Treatment

Clementine Nordon1, Witold Wiecek1, Helene
Chevrou-Severac2, Javier Jimenez3, Helene Karcher1

and Lucien Abenhaim1

1Pharmacoepidemiology, LASER Analytica, London,
United Kingdom; 2Global Market Access, Takeda
Pharmaceuticals International, Switzerland; 3Obser-
vational Research, AstraZeneca, Gaithersburg, United
States

Background: An efficacy-effectiveness gap may exist
when effect-modifiers of the treatment (“drivers of ef-
fectiveness” – DOE) fail to be adequately captured in
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clinical trials. These DOE should be explored to better
design clinical trials.

Objectives: To identify effect-modifiers of antipsy-
chotic drugs, in schizophrenia treatment.

Methods: Data were retrieved from the CGS observa-
tional cohort study, including 1859 schizophrenia in-
patients and outpatients aged 15-65 years old through
177 centres in France. Patients were followed-up at
3, 6, 9 and 12 months.
Patients who initiated or switched APD were identi-

fied and schizophrenia symptoms evolution was mea-
sured 3 to 6 months later, using the BPRS-18 scale
(∆BPRS).
First, potential DOE of APD were identified through

a focused literature search, which was reviewed by 3
schizophrenia specialized psychiatrists. Five DOE
were short-listed: (1) shorter duration of illness, (2)
higher level of negative symptoms, (3) poor adher-
ence, (4) cannabis/drug use and (5) tobacco use.
Effect modification was assessed using sub-group

analyses, with comparisons of the ∆BPRS in the 2
strata of each DOE. Two-sided Welch t-tests were
used with a “non-conservative” type-I error α=0.2.
Multivariate analyses were not performed due to lim-
ited sample size.

Results: Out of 1859 schizophrenia patients, 116 pa-
tients initiated drug B, 272 patients initiated drug D
and 204 patients initiated drug K. Other drugs were
initiated by too few patients. The mean decreases in
BPRS were: -7.2 points (SD=16.3) in “drug B initia-
tors”, -7.5 points (SD=15.3) in “drug D initiators” -
3.9 points (SD=14.1) in “drug K initiators”. The level
of symptoms improvement was higher in patients with
a “higher level of negative symptoms” for all drugs
(p<0.012) and “poorer adherence”, for drugs D and
K (p<0.013). The level of symptoms improvement
was also better in patients who did not smoke, how-
ever not significantly. Cannabis use was not an ef-
fect-modifier, in all drugs.

Conclusions: Overall, “adherence”, “tobacco
smoking” and “negative symptoms” may be drivers
of effectiveness. These factors should be adequately
captured and explored in pre-launch clinical trials to
avoid an efficacy-effectiveness gap.

289. A Systematic Literature Review on the
Efficacy-Effectiveness Gap: Comparison of
Randomized Controlled Trials and Observational
Studies of Glucose-Lowering Drugs

Mikkel Zöllner Ankarfeldt1,2, Erpur Adalsteinsson1,
Rolf Groenwold2,3, Sanni Ali2,3 and Olaf Klungel2,3

1Novo Nordisk A/S, Soeborg, Denmark; 2Julius Cen-
ter for Health Sciences and Primary Care, University
Medical Center Utrecht, Utrecht, Netherlands; 3Divi-
sion of Pharmacoepidemiology and Clinical Pharma-
cology, Utrecht Institute for Pharmaceutical
Sciences, University of Utrecht, Utrecht, Netherlands

Background: Beneficial effects of drugs can be di-
vided into efficacy and effectiveness. An understand-
ing of the efficacy-effectiveness gap is important for
patients, health care professionals, payers, regulators
and the pharmaceutical industry to provide effective
treatments.

Objectives: to identify a potential efficacy-effective-
ness gap, and possible explanations (drivers of effec-
tiveness) for differences between results of
randomized, controlled trials (RCTs) and observa-
tional studies investigating anti-diabetic drugs.

Methods: A systematic literature review of studies
comparing glucagon-like peptide-1 analogues (GLP-
1) with insulin or comparing dipeptidyl peptidase-4 in-
hibitors (DPP-4i) with sulfonylurea, all with change in
glycated haemoglobin (HbA1c) as outcome. Informa-
tion on baseline characteristics of the study population,
publication year, study duration, number of patients
and quality of observational studies were extracted.

Results: Twelve RCTs and six observational studies
comparing GLP-1 with insulin, and 19 RCTs and four
observational studies comparing DPP-4i with sulfonyl-
urea were finally included. No differences were observed
in baseline characteristics of the study populations (age,
sex, BMI, time since diagnosis, HbA1c) or effect sizes
across study designs. No patterns were observed when
plotting effect estimates against baseline characteristics
of the study population, publication year, study duration
or number of patients, neither within nor across RCTs
and observational studies. The quality of the identified
observational studies was generally low.

Conclusions: Neither potential drivers of effective-
ness nor an efficacy-effectiveness gap were identified.
However, the low quality of the identified observa-
tional studies may have hidden a true efficacy-effec-
tiveness gap.

290. Interim Analyses in Prospective Observational
Studies of Medical Product Safety
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Spring, MD, United States; 2Office of Biostatistics, Di-
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Background: Interim analyses are playing an increas-
ingly important role in prospective observational stud-
ies of medical product safety. Based on the interim
analysis results[1] of a study on the risk for bladder
cancer with pioglitazone, FDA issued a safety commu-
nication[2] and updated the label in 2011, advising
against use of pioglitazone in patients with active blad-
der cancer.

Objectives: To discuss methods and key consider-
ations for conducting interim analyses in prospective
observational studies to improve study design and fa-
cilitate regulatory decision-making without
compromising study integrity.

Methods: The goals of interim analyses include (1) to
determine whether the study can or should stop early
due to an emerging safety signal, or be extended or ex-
panded due to low statistical power, and (2) to facili-
tate the re-evaluation of the feasibility of a study
with a specific design. Blinding in observational stud-
ies refers to blinding to study outcomes by treatment
group throughout the study period among investiga-
tors, stakeholders and regulators. We discuss the ad-
vantages and disadvantages of various approaches to
interim analyses. We use a study on the risk of acute
nonarteritic anterior ischemic optic neuropathy with
phosphodiesterase type 5 inhibitors[3] to illustrate
how the pre-defined goals can determine the fre-
quency, blinded vs. unblinded, study power and type
1 error adjustment of the interim analyses. Given the
nature of the study (rare study outcome and unique
case crossover design), the goal of the interim analyses
was to re-evaluate the exposure rate in the control win-
dow which determined study power and sample size
needed. Though blinded analyses maintain study in-
tegrity, they cannot meet such goal. Unblinded interim
analyses were properly used; and appropriate access to
the unblinded interim results was carefully considered
to ensure study integrity.

Conclusions: The goals and methods of interim anal-
yses in prospective observational studies are to be

planned with care as they can impact study integrity
and their contribution to the total body of evidence
on medical product safety.

291. Incorporating Clinical Factors That Are
Inconsistently Recorded in Electronic Health
Records to Improve Confounding Adjustment in
Claims-Based Comparative Effectiveness Research

Peter M. Wahl1, Jessica M. Franklin1, Jeremy A.
Rassen1, Marc B. Rosenman2, Nandini Selvam3,
Robert J. Glynn1, Murray A. Mittleman4 and
Sebastian Schneeweiss1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 2Department of
Pediatrics, Indiana University School of Medicine,
and Regenstrief Institute, Indianapolis, IN, United
States; 3HealthCore, Inc., Wilmington, DE, United
States; 4Cardiovascular Epidemiology Research Unit,
Beth Israel Deaconess Medical Center and Harvard
School of Public Health, Boston, MA, United States

Background: Measurement of patient clinical charac-
teristics can help control residual confounding in ob-
servational comparative effectiveness research
(CER), but electronic health record (EHR) data are
challenging to incorporate in claims-based analyses
due to inconsistently recorded confounding factors.

Objectives: The aim of this study was to determine the
impact on confounding control when EHR covariates
subject to missing data are incorporated into propen-
sity score (PS)-adjusted analyses using two example
cardiovascular disease cohorts.

Methods: In two separate claims-derived cohorts
(statin and antiplatelet initiators), we computed the
PS using claims covariates and complete EHR data el-
ements in validation subsets, then added EHR covari-
ates that were partially missing and multiply-
imputed. We measured the improvement in exposure
prediction and in EHR covariate balance by incorpo-
rating the imputed EHR data in the PS. We compared
hazard ratios obtained from PS-calibrated analyses
with and without addition of these covariates.

Results: Treatment prediction and EHR covariate bal-
ance both improved with the addition of multiply-im-
puted EHR covariates. Compared to an observed null
association with a PS using only fully-observed claims
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and EHR covariates, we observed a protective associ-
ation of combination statin therapy after including im-
puted values of missing clinical covariates (hazard
ratio of 0.82). There was no change in the observed
null association in the antiplatelet cohort.

Conclusions: Similar to results from the recent IM-
PROVE-IT trial, we uncovered an apparently protec-
tive association of combination statin use (ezetimibe
plus simvastatin) versus statin monotherapy when in-
corporating missing EHR covariates. The value of in-
corporating highly missing EHR covariates to
improve confounding adjustment in claims-based
studies is questionable.

292. Withdrawn by Author
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294. Early Life Antibiotic Exposure Is Associated
with an Increased Risk of Atopic Eczema and Hay
Fever

Fariba Ahmadizar1, Susanne Vijverberg1, Hubertus
Arets2, Anthonius de Boer1, Johan Garssen1, Aletta
Kraneveld1 and Anke-Hilse Maitland- van der Zee1

1Utrecht Institute for Pharmaceutical Sciences
(UIPS), Utrecht University, Utrecht, Netherlands; 2

Department of Respiratory Medicine, University Med-
ical Centre Utrecht, Utrecht, Netherlands

Background: Several studies suggested that early life
exposure to antibiotics is associated with an increased
risk of developing allergies later in life, but results are
inconsistent.

Objectives: We aimed to systematically review and
quantify the relationship between early life exposure
to antibiotics and the risk of atopic eczema (dermatitis)
or hay fever (allergic rhinitis).

Methods: PubMed and Web of Science databases
were searched for observational studies published
from January 1966 through November 11, 2015. Stud-
ies were included that assessed the association be-
tween antibiotic consumption during the first 2 years
of life and the risk of later eczema or hay fever. Sepa-
rate meta-analyses were performed to assess the risk
estimates for cohort studies, cross sectional studies
and case control studies. Furthermore, in subgroup

analyses the effect of child’s age at the time of antibi-
otic use/diagnosis of allergies have been analyzed.

Results: Twenty-two studies (including 394,517 pa-
tients) were selected to study the risk of eczema and
22 studies (including 256,609 patients) to study the
risk of hay fever. In all separate meta-analyses of the
distinct study designs, those who were exposed to an-
tibiotics early in life were found to have a statistically
significantly increased risk of eczema and hay fever.
The summary ORs for risk of eczema were 1.24
(95% CI, 1.09-1.41; I2: 60.0%) in the meta-analyses
of the cohort studies (n=50,824); 1.41 (95% CI,
1.33-1.49; I2: 0.0%) in the cross sectional studies
(n=217,752), and 1.15 (95% CI, 1.01-1.42; I2:
79.5%) in the case control studies (n=125,941). The
summary ORs for risk of hay fever were 1.18 (95%
CI, 1.01-1.37; I2: 74.3%) in the cohort studies
(n=46,540); 1.56 (95% CI, 1.29-1.90; I2: 63.6%) in
cross sectional studies (n=27,608), and 1.14 (95%
CI, 1.04-1.26; I2: 64.8%) in the case control studies
(n=182,461). In subgroup analyses, there was no sta-
tistically significant effect of the patient’s age at both
time of antibiotic use and time of allergy diagnosis
on these associations.

Conclusions: Early life exposure to antibiotics is re-
lated to an increased risk of both atopic eczema and
hay fever later in life.
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296. Analysis of Splitting Sustained-Release,
Enteric-Coated Drugs in Pediatric Patients: HIRA-
PPS

Kiyon Rhew

College of Pharmacy, Dongduk Women’s University,
Seoul, Republic of Korea

Background: Even though decreased efficacy or un-
sure safety and stability of specific formulation, some
prescriptions which need to split and grind tablets are
prescribed. This could be unsafe and uneffective if
those tablets or capsules are sustained-release (SR)
and enteric-coated (ER) forms.

Objectives: This study was performed for giving in-
formation about the splitting SR and ER drugs in pedi-
atric patients in Korea to physician in order to prescibe
appropreate dosage and drug form.
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Methods: This study is to analyze of frequency of
once dose, diagnosis, medical departments for splitting
prescriptions of SR and ER drugs using by Health In-
surance Review  Assessment Service (HIRA) pediat-
ric sample data 2011.

Results: Among 3,343 of prescriptions in 40 kinds
about SR drugs, most frequently splitting prescription
was clarithromycin 500 mg ER with 2,331 cases
(69.7%), followed by acetaminophen ER 650 mg ER
with 362 cases (10.8%). The proportion of antibiotics
are occupied very high at 72.7%. Among 11,768 of
prescriptions in 14 kinds about enteric-coated (EC)
drugs, most frequently splitting prescription was bro-
melain 45 mg EC with 7,390 cases (62.8%), followed
by bromelain 100 mg EC with 3,529 cases (30.0%).
Compared once dose, 0.50 splitting dose was most
high in toddler, child, and adolescent patient groups,
0.33 splitting dose was most high in infant. Most fre-
quently diagnosis for splitting prescription was acute
bronchitis with 3,725 cases (13.7%). The principal di-
agnosis of accumulated percentage at 72.1% was dif-
ferent types of upper respiratory infections, asthma,
and pneumonia. Most frequently department for split-
ting prescription was pediatrics with 5,693 cases
(37.7%), followed by otolaryngology 3,154 cases
(20.9%), internal medicine 2,516 cases (16.7%)
respectively.

Conclusions: There is a lot of splitting prescription of
SR and ER drugs, because of lack of alternative agent
in pediatric patients, and absence of adequate review
of drug using evaluation. For more effective and safe
use of pediatric medications, it is necessary to devel-
opment of DUR system, as well as education for phy-
sicians, pharmacists and pediatric patients.

297. Differences Between Genders in Antipsychotic
Medication Among Children and Adolescents –
Patterns in Use and Underlying Mental Disorders

Ragnar Nesvåg1, Ingeborg Hartz1,2, Jørgen
Bramness3, Vidar Hjellvik1, Marte Handal1 and
Svetlana Skurtveit1,3

1Norwegian Institute of Public Health, Oslo, Norway;
2Hedmark University of Applied Sciences, Elverum,
Norway; 3University of Oslo, Oslo, Norway

Background: The prevalence of antipsychotic drug
use among children and adolescents has increased dur-
ing the last 10-20 years. Antipsychotic drugs have dif-
ferent indications but there is lack of knowledge on the

disorders underlying antipsychotic drug use in the pe-
diatric population.

Objectives: To study prevalence of antipsychotic drug
use, type of prescribed drugs and presence of mental
disorder diagnoses among 0-18 year old boys and girls
in Norway in 2010.

Methods: Linked data from nationwide health regis-
tries on prescription drugs in 2010 (Norwegian Pre-
scription Database) and mental disorder diagnoses in
2008-2012 (Norwegian Patient Register) were used
to study prevalence of antipsychotic drug prescrip-
tions, type of drugs, underlying diagnoses, and distri-
bution of drugs per diagnostic category and gender.

Results: A total of 2,008 (0.17%) children and adoles-
cents were prescribed antipsychotic drug during 2010.
Of these, 92.4% had at least one mental disorder diag-
nosis. Risperidone was the most frequently prescribed
drug among boys (57.4%) and girls (32.3%). In girls
quetiapine (27.4%) was nearly as prevalent as risperi-
done, while aripiprazole was the second most pre-
scribed drug to boys (19.4%). Hyperkinetic (49.9%)
and autism-spectrum disorder (27.1%) were the most
common mental disorder diagnoses among boys using
antipsychotics. Anxiety (41.5%) and depressive disor-
ders (33.6%) were the most common in girls. A diag-
nosis of schizophrenia-like psychosis was the
underlying diagnosis in 11.1% of the boys and 18.2%
of the girls. More than half of boys who used risperidone
or aripiprazole were diagnosed with hyperkinetic disor-
der. More than half of girls who used quetiapine had a di-
agnosis of either anxiety and/or depressive disorder.

Conclusions: The prevalence of antipsychotic drug use
among children and adolescents is low, and the drugs
are primarily used for non-psychotic mental disorders
such as hyperkinetic, anxiety or depressive disorders.

298. Psychiatric Medication Use Before and After
the Onset of Type 1 Diabetes in Children and
Adolescents: A Population-Based Cohort Study

Soulmaz Fazeli Farsani1, Heshu Abdullah-Koolmees2,
Patrick C. Souverein1, Anthonius de Boer1 and Aukje
K. Mantel-Teeuwisse1

1Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical
Sciences (UIPS), Utrecht University, Utrecht, Nether-
lands; 2Department of Clinical Pharmacy, Division
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Laboratory and Pharmacy, University Medical Center
Utrecht, Utrecht, Netherlands

Background: Several studies showed a bidirectional
association between type 2 diabetes and psychiatric
disorders in adults. There is limited information avail-
able about the association of type 1 diabetes (T1D) and
psychiatric disorders in children and adolescents.

Objectives: To assess the extent of psychiatric medi-
cation use before and after the onset of T1D in chil-
dren and adolescents compared with a reference
cohort without T1D.

Methods: A population-based cohort study was con-
ducted in the Dutch PHARMO Record Linkage Sys-
tem. All children and adolescents < 19 years) with at
least two insulin dispensings between 1999 and 2009
were identified as a T1D cohort (N=925) and matched
with an up to four times larger diabetes-free reference
cohort (N=3591) by age and sex. The period preva-
lences of psychiatric medication use (psycholeptics
(ATC N05) and psychoanaleptics (ATC N06)) were
calculated by dividing the number of patients with at
least one dispensing by the number of patients avail-
able in the cohort during that time. Prevalences were
calculated from 5 years before until 5 years after the
onset of T1D (the index date in both cohorts) and strat-
ified by age, sex, medication subgroup, and before/af-
ter the onset of T1D.

Results: The mean age of the study participants was
10.1 years and 51% were boys. The 5-year prevalence
of psychiatric medication use before the index date
was significantly higher in the T1D cohort than in the
reference cohort (7.2 vs. 4.7%, respectively, p=0.002).
The same pattern was observed for the period after de-
veloping T1D (10.4 vs. 7.9% in the T1D and reference
cohort respectively, p=0.015). In both cohorts adoles-
cents (15-19 years) and boys had higher prevalences of
psychiatric medication use. This increased prevalence
of psychiatric medication use both before and after the
index date in T1D cohort was mainly driven by an in-
creased use of psycholeptics (mainly anxiolytics).

Conclusions: Children with T1D were more likely to
use psychiatric medication in the years before and after
the onset of type 1 diabetes. This increased use was
mainly driven by psycholeptics both before and after
onset of T1D.
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300. Antidepressant Drug use Among Adolescents
in Norway from 2004 to 2013- A Population-Based
Register Study

Ingeborg Hartz1,2, Svetlana Skurtveit2,3, Vidar
Hjellvik2, Kari Furu2, Ragnar Nesvåg2,4 and Marte
Handal2

1Faculty of Public Health, Hedmark University of
Applied Sciences, Elverum, Norway; 2Norwegian In-
stitute of Public Health, Oslo, Norway; 3Norwegian
Centre for Addiction Research, University of Oslo,
Oslo, Norway; 4Department of Adult Psychiatry,
Diakonhjemmet Hospital, Oslo, Norway

Background: After the warnings in 2004 that use of an-
tidepressants may increase suicide risk in adolescents,
the use of drugs to treat depression in this age group
has been debated. However, there have been few studies
of time trends in use and psychiatric morbidity.

Objectives: To study trends and patterns in use of an-
tidepressants among adolescents, including contact
with specialist health care, and use of other psychotro-
pic drugs in incident users.

Methods: The 1-year prevalence of antidepressant drug
use among 13–17 year olds in Norway during 2004–13
was analyzed using data from the nationwide Norwegian
Prescription database. Use of other types of psychotro-
pic drugs and registered contacts with specialist health
care, as registered in the Norwegian Patient Register,
were analyzed for incident antidepressant users in 2012.

Results: The 1-year prevalence of antidepressant drug
use increased from 6.4/1000 to 9.1/1000 during 2004–
13, with the steepest increase from 2010 onwards,
particularly among girls. The highest prevalence was
found in 17-year-old girls (27.5/1000 in 2013 - an
increase from 16.7/1000 in 2009). Of incident users
in 2012, 78.4% were prescribed a selective serotonin
reuptake inhibitor. Of incident antidepressant drug
users in 2012, 78.7% had received a diagnosis of a
mental disorder and/or were registered for child and
adolescent specialist mental health care.
The most common types of psychotropic co-medi-

cations were melatonin (24.6%), antipsychotic drugs
(13.2%), stimulants (8.8%) and anxiolytics (6.0%).

Conclusions: Use of antidepressants among adoles-
cents has increased over the last 3–4 years, particularly
among 16- to 17-year-old girls. Three out of four inci-
dent antidepressant users in 2012 had been referred to
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specialist mental health care, which indicates that anti-
depressant drug therapy is used by the most severe
cases.

301. Proceedings of a Workshop from the USFDA:
Evaluation of Long-Term Neurocognitive
Development in Pediatrics

Ann W. McMahon1, Philip H. Sheridan2 and Lynne
Yao3

1Office of Pediatric Therapeutics, Food and Drug Ad-
ministration, Silver Spring, MD, United States; 2Divi-
sion of Neurology Products, Center for Drug
Evaluation and Research, Food and Drug Administra-
tion, Silver Spring, MD, United States; 3Division of
Maternal and Child Health, Center for Evaluation
and Research, Food and Drug Administration, Silver
Spring, MD, United States

Background: Safety information derived from adults
on the effects of products on neurocognitive function
lack information from pediatric clinical trials about
the exposure of a rapidly developing brain to therapy.
This workshop discussed the identification of signals
from animals and pediatric clinical trials that warrant
further clinical investigation and the selection of as-
sessment tools that may be predictive of
neurocognitive and behavioral outcomes in children.

Objectives: The goals of this workshop were to:

1. Inform investigators of the potential utility of
existing measurement standards.

2. Promote further research and development of animal
models to predict and assess possible medical prod-
uct related neurocognitive and behavioral changes.

3. Discuss strategies to improve the evaluation of
neurocognitive outcomes in long-term safety
studies.

Methods: Experts in the field of pediatric
neurocognitive development and evaluation partici-
pated in an FDA-sponsored public workshop held on
April 16-17, 2015.

Results: A consensus emerged concerning challenges
in the evaluation of pediatric long-term neurocognitive
and behavioral outcomes. Challenges in identifying
appropriate norms for tools to assess neurocognitive
and behavioral development in childhood were identi-
fied. The NIH Toolbox is an example of an attempt by
researchers to select a standardized battery of

assessment tools to facilitate cross-study comparisons.
A paucity of pediatric neuropsychologists or develop-
mental psychologists have been trained in clinical trial
methodologies. A future goal is to better reconcile re-
sults from neuroimaging, genetic research, and bio-
markers with cognitive test performances in children.
Safety signals from nonclinical animal studies will be
important to include in future safety assessments.

Conclusions: Reliable and valid tools and biomarkers
to assess pediatric neurocognitive and behavioral de-
velopment are needed. Development of standardized
measurements and tools in the assessment of
neurocognitive and behavioral development in infants
and children should be an important priority for stake-
holders involved in drug and biological product
development.

302. Drug Utilization Among Norwegian Children
Diagnosed with Chronic Fatigue Syndrome /
Myalgic Encephalomyelitis

Inger J. Bakken1, Simon Collin2, Kari Tveito3, Kari
Furu1 and Siri E. Håberg1

1Division of Mental and Physical Health, The Norwe-
gian Institute of Public Health, Oslo, Norway; 2Uni-
versity of Bristol, Bristol, United Kingdom; 3The
Norwegian Medical Association, Oslo, Norway

Background: Chronic fatigue syndrome (CFS), or
myalgic encephalomyelitis (ME), is a debilitating dis-
order with unknown disease mechanisms.

Objectives: To describe dispensed drugs for children
diagnosed with CFS/ME before and after their
diagnosis.

Methods: We identified 1686 children (age < 18 y)
with a specialist health care diagnosis of CFS/ME by
means of data from the Norwegian Patient Register
(NPR) 2008-2014. The NPR is a mandatory register
covering all Norwegian hospitals. For each child with
CFS/ME we randomly selected 20 children matched
for sex, birth year, and county from the National Reg-
istry. We used the date of the CFS/ME diagnosis as in-
dex date for each case/control set. Information on all
dispensed antiinfectives for systemic use (ATC code
J01) and psychoactive prescription drugs (ATC code
N) before and after the index date was obtained from
the Norwegian Prescription Database. We used condi-
tional logistic regression to obtain odds ratios (ORs),
using children in the control group as reference.
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Results: In the 1 year period leading up to the index
date, antiinfectives were dispensed for 39.7% of chil-
dren in the CFS/ME group and 17.0% of children in
the control group (OR 3.4, 95% CI: 3.0-3.8). Corre-
sponding figures for psychoactive drugs were 32.4%
and 7.2%, respectively (OR 6.5, 95% CI: 5.8-7.2). In
the 1 year period after the index date, antiinfectives
were dispensed for 29.9% of children in the CFS/ME
group and 18.1% of children in the control group
(OR 2.0, 95% CI: 1.8-2.3). Corresponding figures for
psychoactive drugs were 42.4% and 8.5%, respec-
tively (OR 8.5: 95% CI: 7.7-9.5). The most frequently
dispensed psychoactive drug in CFS/ME was melato-
nin (13.6% before the index date and 27.0% after).
This drug was rarely dispensed in the control group
<1%) (before: OR 17.6, 95% CI: 14.6-21.1, after:
OR 35.2, 95% CI: 30.0-41.3).

Conclusions: Children with CFS/ME are far more of-
ten prescribed antiinfectives and psychoactive drugs
than children without CFS/ME. Melatonin was dis-
pensed to more than a quarter of patients with CFS/
ME, but rarely used among children without CFS/ME.

303. Attention Deficit Hyperactivity Disorder
(ADHD) in Under 19 s: Prevalence and Predictors
of Medication Use in Primary Care

Adrian J. Hire, Darren M. Ashcroft and Douglas T.
Steinke

Centre for Pharmacoepidemiology and Drug Safety,
Manchester Pharmacy School, University of Manches-
ter, Manchester, United Kingdom

Background: Pharmaceutical treatment for ADHD is
not appropriate in all cases and should not be com-
menced without specialist input. However, rising pre-
scription rates have raised concerns that ADHD is
being treated pharmaceutically as a matter of course
in UK primary care.

Objectives: The study assessed what proportion of
children and adolescents diagnosed with ADHD re-
ceived a primary care prescription for a licensed
ADHD medication. It also determined the average
time between ADHD diagnosis and the start of phar-
maceutical treatment in primary care, and sought to
identify predictors of pharmaceutical treatment.

Methods: The study used electronic health records
from the Clinical Practice Research Datalink (CPRD).
The study cohort comprised patients with a

documented diagnosis of ADHD before the age of
19, between 1/1/2004 and 31/12/13. Treated patients
also had a documented prescription for an ADHD
medication during this period. The time between diag-
nosis and first treatment was calculated for each
treated patient. Logistic regression assessed if patients’
probability of receiving pharmaceutical treatment was
influenced by gender, deprivation level, the nation in
which their general practice was based and their age
at diagnosis.

Results: Only 56.5% of patients with a diagnosis of
ADHD had a documented primary care prescription
for a licensed ADHD medication. The median interval
between diagnosis and first prescription for an ADHD
medication was 84 days (IQR=21-258 days,
range=0-3433 days). Scottish patients had signifi-
cantly higher odds of receiving treatment than English
patients (OR 1.54 [95% CI 1.33 – 1.79]), and patients’
age at diagnosis and deprivation level also impacted
their odds of receiving medication in primary care.
However, the difference in treatment rates between
the least deprived and most deprived patients was not
statistically significant. Gender did not significantly in-
fluence patients’ odds of receiving medication.

Conclusions: A diagnosis of ADHD was not always
followed by a prescription for a licensed ADHDmedica-
tion. Several factors appeared to influence patients’ odds
of receiving pharmaceutical treatment in primary care.

304. Out of Hospital Cardiovascular Medication
Use in Children with Congenital Heart Defects

Morten Olsen1 and Nicolas Madsen2

1Department of Clinical Epidemiology, Aarhus
Sygehus, Aarhus, Denmark; 2Department of Pediat-
rics, Heart Institute, Cincinnati Children’s Hospital
Medical Center, Cincinnati, United States

Background: Clinical trials on cardiovascular drugs
form a particular challenge in children. Thus, many
drugs used to treat children with congenital heart de-
fects (CHD) are used off-label. Few data exist on the
out of hospital use of cardiovascular medication in
children with CHD.

Objectives: To determine the proportion of children
with CHD who at some point uses cardiovascular
medication in an out of hospital setting.
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Methods: We used data from population-based medi-
cal registries covering all Danish hospitals to identify
all subjects who were born and diagnosed with CHD
in Denmark between 1995 and 2012, and who re-
ceived a diagnosis of CHD before the age of 15.
Unique personal identifiers permitted unambiguous
data linkage and complete follow-up. Out of hospital
cardiovascular medication use (ATC code: C0x) was
identified from nationwide prescription data, covering
all prescriptions filled at Danish pharmacies since
1995. Follow up was continued from birth until filling
of a prescription for cardiovascular medication, death,
emigration, or Jan. 1, 2013, whichever came first. We
computed cumulative incidences of first time cardio-
vascular medication use before age 15 years, overall
and for medication subtypes.

Results: We identified 11,101 individuals with CHD.
The overall cumulative incidence of cardiovascular
drug use by age 15 was 25% (95% CI: 24-26). Di-
uretics (ATC code: C03x) were the type of cardiovas-
cular drug at some point used by most children with
CHD, with a cumulative incidence of 19% (95% CI:
18-20). Beta blocking agents (ATC code: C07x) were
used by 2.3% (95% CI: 1.9-2.7) and calcium channel
blockers (ATC code: C08x) by 0.9% (95% CI: 0.6-
1.2). Cardiac therapy (ATC code: C01x) was used by
1.4% (95% CI: 1.1-1.7).

Conclusions: A substantial proportion of children with
CHD are at some point using cardiovascular medication,
most commonly diuretics. We need more understanding
of the benefits and harms of thesemedications, when used
in children with CHD, to ensure optimal patient care.

305. Obesity Predicts Shorter Time to First
Exacerbation in Pediatric Patients with
Uncontrolled Mild to Moderate Asthma

Cristina Longo1,2, Gillian Bartlett1, Brenda
MacGibbon3, Francine M. Ducharme4,6 and Tracie
Barnett2,5

1Family Medicine, McGill University, Montreal, QC,
Canada; 2Centre de Recherche du CHU Sainte-
Justine, Montreal, QC, Canada; 3Department of
Mathematics, Université du Québec à Montréal, Mon-
treal, QC, Canada; 4Department of Pediatrics, CHU
Sainte-Justine, Montreal, QC, Canada; 5Unité
d’Épidémiologie et Biostatistiques, INRS-Institut
Armand-Frappier, Laval, QC, Canada; 6Department
of Social and Preventive Medicine, Université de Mon-
tréal, Montreal, QC, Canada

Background: Although childhood obesity has been
linked to poor asthma control, other studies have re-
futed this claim. Such inconsistencies may be due to
the lack of clinical severity indicators and asthma diag-
nosis ascertainment in administrative databases; thus,
the effect of weight status on asthma control remains
to be elucidated in children using clinical data.

Objectives: To assess if BMI percentile is a significant
predictor of time to first exacerbation among children
with mild to moderate uncontrolled asthma.

Methods: We conducted a retrospective cohort study
from clinical data linked to health and drug administra-
tive databases. The cohort consisted of children aged
5-18 years with confirmed asthma, followed by the
Montreal Children’s Hospital’s Asthma Center (AC)
from January 1 2000 to September 31 2007 in QC,
Canada. Patients were included at cohort entry if they
were newly stepped-up to a higher-dose inhaled corti-
costeroid (ICS) monotherapy (MT) or ICS combina-
tion therapy (CT),i.e. with Long-Acting Beta2-
Agonists or Leukotriene Receptor Antagonists as
add-on therapies, from a low-dose ICS regimen. Ex-
clusion criteria were: bronchopulmonary dysplasia,
cystic fibrosis, or not covered by the public drug insur-
ance plan. Patients were followed until the date of first
exacerbation, lost-to-follow-up or end of 1-year fol-
low-up, whichever occurred first. Age- and sex-spe-
cific BMI percentiles were computed using the WHO
growth charts at cohort entry and subsequent AC
visits. Exacerbation was defined as any ED visit, hos-
pitalization, or use of oral corticosteroids for asthma.
A Cox model was used to determine the effect of
time-varying BMI percentile on hazard of first
exacerbation.

Results: The final sample consisted of 355 children
newly stepped-up to ICS MT (N=252) or ICS CT
(N=103), with 234 (65.9%) events during follow-up.
For every 10 unit increase in BMI percentile, the haz-
ard of exacerbation increased by 31% (HR 1.31, 95%
CI 1.20-1.43), after adjusting for confounders.

Conclusions: Excess weight is an important predictor
of exacerbation-free time in pediatric asthma. Further
research is warranted to understand the pathology of
obese-asthma in children.

306. Childhood Obesity in Relation to Poor Asthma
Control and Exacerbations
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1Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical
Sciences (UIPS), Utrecht University, Utrecht, Nether-
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search Institute, University of Dundee, Ninewells
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Background: The relationship between obesity and
asthma severity in children is inconsistent across studies.

Objectives: To estimate the association between obe-
sity and poor asthma control/ risk of exacerbations in
asthmatic children and adolescents, and to assess
whether these associations are different by gender.

Methods: A meta-analysis was performed on unpub-
lished data from three North-European pediatric
asthma cohorts (BREATHE, PACMAN and PAGES)
and 11 previously published studies. Body mass index
(BMI) was classified as obesity (BMI≥95th percentile)
and non-obesity <95th percentile). Outcomes were
poor asthma control (Asthma Control Questionnaire
score (ACQ) ≥ 0.75 or Asthma Control Test scores
(ACT) ≤19 or meeting at least three criteria of the
NHLBI guidelines on asthma control) and exacerba-
tions rates (asthma-related visits to the emergency de-
partment, asthma- related hospitalizations and/or use
of oral corticosteroids). Overall pooled estimates of
the odds ratios (ORs) were obtained using fixed or ran-
dom-effects models.

Results: In 52,140 asthmatic children and adolescents,
there was no statistically significant association be-
tween obesity (BMI≥95th percentile) and poor asthma
control (OR: 1.17, 95% confidence interval (CI): 0.95-
1.45, p-value, 0.15). However obese children com-
pared with non-obese peers had a small but significant
increased risk of asthma exacerbations (OR: 1.13, 95%
CI: 1.00-1.28; p-value, 0.04). After stratification for
gender, the differences in ORs for girls and boys were
similar, yet no longer statistically significant.
Conclusions; In asthmatic children, obesity is asso-

ciated with a minor increased risk of asthma

exacerbations but not with poor asthma control. Gen-
der does not appear to modify this risk.

307. State Register of Medicinal Products of
Russian Federation as a Source of Information
About Age Restrictions for Drug Prescription

Alexander V. Matveev1, Nail S. Yagya2, Natalia N.
Yarkova2 and Alexander Y. Ezernitskiy1

1Deparment of Internal Medicine #1 and Clinical
Pharmacology, Medical Academy of Crimean Federal
University, Simferopol; 2KORDAG OOO, Moscow

Background: State Register of Medicinal Products of
Russian Federation (SRMP) is a information system,
which contains data about authorized medicinal prod-
ucts (MP) and pharmaceutical substances. It is only
regularly updated source of officially approved in-
structions for medical use in the country.

Objectives: Our goal was to analyse instructions avail-
able in SRMP and evaluate presence, content and qual-
ity of recommendations for use of MP in pediatrics.

Methods:We used manual search of age restriction in
the text of instruction provided by SRMP. Due to per-
manent process of Register update we constrict our
search to SRMP content issued in 03.01.2015, when
we started our work. We saved our results to own da-
tabase called “KORDAG Nucleus”.

Results:We analyzed 19131 records of SRMP (69.4%
of all records). 4403 (23%) records were excluded
from analysis because contains data about substances,
in-bulk products, allergen kits, diagnostic tests, etc. In
14728 records included in manual search only 10151
(76.1%) contains strictly defined contraindication for
use in different age groups. 4577 (23.9%) records con-
tain fuzzy recommendations. From them only 1496
(7.8%) allow use of drug in any age period, 1050
(5.5%) do not contain any information on this issue
and 2031 (10.6%) contain uncertain recommenda-
tions, which lead doctors into error. Usually, the un-
certainty of recommendations is caused by
differences in age periods definitions, i.e. MP may be
“contraindicated in small children” or “allowed for ad-
olescents”. Another problem is no strictly defined
place of age restriction in the text of instruction, it
may be found in part of indications, contraindications,
dosing or special warnings. In addition, we revealed
that 4830 records were dublicates and 2758 were
out-of-date.
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Conclusions: We revealed that SRMP is not a source
which is comfortable for use by doctors or patients. It
contains 40.6% of useless records. we also found that
only 8% of registered MP may be prescribed in chil-
dren of any age, 5.5% do not contain any information
about use in children and 10.6% mislead consumers
and increase risk of unappropriate use of the MP.

308. Quality of Pediatric Pharmacoepidemiological
Safety Studies Published from 1979 to 2013

Osemeke U. Osokogu1, Julijana Dukanovic1, Carmen
Ferrajolo1, Wichor M. Bramer1, Daniel Weibel1,
Geert t’. Jong2, Katia Verhamme1, Florentia
Kaguelidou1,3 and Miriam Sturkenboom1

1Erasmus Medical Center, Rotterdam; 2University of
Mannitoba, Winnipeg; 3Université Paris Diderot
Paris 7Paris

Background: Pharmacoepidemiological safety stud-
ies in children can yield important evidence for better
drug use in pediatrics but validity of study results are
limited by various challenges.

Objectives: To assess the quality of published
pharmacoepidemiological safety studies in children
and its association with characteristics related to the
design, conduct and reporting of studies.

Methods: Relevant articles from inception to 2013
were retrieved from Embase.com and Medline. We
sequentially screened titles, abstracts and full texts,
with independent validation. We systematically eval-
uated the quality of retained studies by applying a
modified Newcastle-Ottawa-scale (maximum
score=9) and derived a summary quality score for
each study. We estimated the median (p25; p75)
score. By applying Kruskal Wallis H (KWH) or
Mann Whitney U (MWU) tests, we tested the associ-
ation between quality and several characteristics in-
cluding year of publication (categorised according to
introduction of drug legislations), geographical set-
ting, study funding, type of journal, type and mode
of data collection, design, age of the study population
and type of exposure.

Results: Out of 4825 retrieved (unique) articles, 259
full texts were evaluated; 54.4% pertained to drugs,
the remainder to vaccines. Generally, study quality
was high (median score=7; p25=6; p75=8). The
following characteristics were significantly associ-
ated with quality: year of publication (KWH p-

value=0.01), geographical setting (KWH p-
value=0.04), study funding (KWH p-value<0.01),
type and mode of data collection (KWH p-
value<0.01), design (KWH p-value<0.01) and type
of exposure (MWU p-value<0.01). Self-controlled
case-series studies (median score=7; p25=7;
p75=8) of vaccine exposures (median score=6;
p25=7; p75=8) performed in North America and
Europe (median score=6; p25=7; p75=8), based
on retrospectively collected secondary data and pub-
lished from 2010 with specified funding source
were the best. The results were adjusted for
confounding.

Conclusions: Published pediatric
pharmacoepidemiological safety studies showed good
quality which improved over time and was associated
with geographical setting, design, conduct and
reporting of results.

309. Use of Copay as an Instrumental Variable for
Adherence in Comparative Effectiveness and
Safety Research

Sapna Rao, Xiaojuan Li and Alan Brookhart

Epidemiology, University of North Carolina at Chapel
Hill, Chapel Hill, NC, United States

Background: There is substantial interest in assessing
the effects of improved medication adherence on
health outcomes. However, as a behavior, adherence
cannot be easily studied in randomized experiments,
and observational studies can be challenging because
of confounding. Copay has been previously used as
an instrumental variable (IV) for studying the effects
of adherence.

Objectives: To evaluate the use of copay as a potential
IV for a study of the effect of cinacalcet adherence on
health outcomes in hemodialysis (HD) patients.

Methods: We conducted a retrospective cohort study
of cinacalcet initiators using data from the US Renal
Data System (2006-2011). Our cohort included HD
patients aged ≥18 years, with continuous Medicare
part A, B and D coverage and no low income subsidy
in the 6-month baseline period. Copay of the first
prescription cinacalcet fill was evaluated as an IV.
Adherence to cinacalcet was defined as percentage
of days covered (PDC) in the first 12 months after
the first month covered by the index prescription.
To evaluate copay as an IV for adherence, we
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examined (1) the baseline patient demographic and
clinical characteristics across copay groups and (2)
the relationship between distributions of PDC and
copay categories.

Results: We categorized 3,460 cinacalcet initiators
into four groups based on their copay levels (≤$30,
$30< - $45, $45< - $195 and >$195). Baseline char-
acteristics were similar across patient groups, with ex-
ception of slightly higher proportion of patients with
longer vintage and high parathyroid hormone values
in the highest copay group. Mean PDC was the highest
among patients with copay >$195 (0.44, SD 0.33),
followed by patients with copay ≤$30 (0.41, SD
0.32) suggesting a U-shaped relationship between
copay and adherence.

Conclusions: Copay was not found to be a good IV in
this setting, as suggested by the absence of a mono-
tonic association between copay and adherence which
might be due to a self-selection process by disease se-
verity. The use of copay as an IV for adherence needs
to be carefully assessed in other settings.

310. Positive Predictive Value of Antidiabetic Agent
Exposure from EHR Prescribing Data Relative to
Pharmacy Dispensing Data in the OptumLabs™

Data Warehouse

Christopher G. Rowan1, Nikita Stempiewicz2, James
Flory3, Tobi Gerhard4, James D. Lewis5, John
Cuddeback2 and Sean Hennessy5

1COHRDATA, COHRDATA, Santa Monica, CA,
United States; 2Anceta, LLC, American Medical
Group Association (AMGA), Alexandria; 3Weill Cor-
nell Medical College, New York, NY; 4Ernest Mario
School of Pharmacy, Rutgers, Piscataway; 5Univer-
sity of Pennsylvania, Phildadelphia

Background: Electronic health records (EHRs)
permit observational research with clinical and
laboratory data more granular than health insurance
claims data.

Objectives: The study objective was to determine the
period positive predictive value (period PPV) of classi-
fying antidiabetic agent (ADA) exposure using EHR
Rx data relative to pharmacy dispensing data.

Methods: The study population included patients
from the OptumLabs™ Data Warehouse (OLDW),
which includes claims data for more than 150 million

privately insured and Medicare Advantage (MA)
enrollees, as well as electronic medical record data
from a nationwide network of provider groups. In-
cluded patients had linked claims and EHR data and
an office visit in 2012 (the index date). We compared
ambulatory EHR Rx data to pharmacy dispensing data
for each of the following ADAs separately: metformin
(M), sulfonylurea (SU), DPP4 inhibitors, GLP-1 RAs,
basal insulin (BI), and short-acting/mixed insulin
(SMI). The 12 month period PPV was calculated as
the number of patients with ≥ 1 pharmacy dispensing
among all patients with an EHR Rx in the 12 months
following the index date. We also evaluated periods
of 1, 3, and 6 months.

Results: The 12 month period PPVs for M, SU, DPP4,
GLP1, BI, and SMI were 81, 84, 77, 82, 85, 65%, re-
spectively. For all ADAs, the period PPV was 5-15%
less for patients with an incident EHR Rx and for pa-
tients with Medicare insurance. The 1 month period
PPVs ranged from 48% for SMI to 64% for GLP1
RAs; however, the period PPVs were consistent from
3-12 months.

Conclusions: For the ADAs we evaluated, the period
PPV increased with the duration of the period, but sta-
bilized around 80% with a 3 month period. In order to
increase the validity of classifying ADA exposure
using EHR Rx data, researchers should use at least a
3-month period; they should also be aware of the
lower period PPV for patients with an incident EHR
Rx and Medicare insurance.

311. Primary Non-Adherence Associated with
Antidiabetic Agents (ADAs) from Electronic
Health Record Prescribing Data (EHRx) in the
OptumLabs™ Data Warehouse

Christopher G. Rowan1, Nikita Stempiewicz2, James
Flory4, Tobias Gerhard3, James D. Lewis5, John
Cuddeback2 and Sean Hennessy5

1COHRDATA, Santa Monica; 2American Medical
Group Association (AMGA), Alexandria; 3Rutgers,
Piscataway; 4Weill Cornell Medical College, New
York; 5University of Pennsylvania, Phildadelphia

Background: Primary nonadherence (PNA) is a sig-
nificant therapeutic problem among patients with dia-
betes. PNA occurs when patients are prescribed a
medication but fail to fill the medication at the phar-
macy. The linkage between electronic health records
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(EHR) prescribing (Rx) data and pharmacy claims
data provides a unique opportunity to study PNA.

Objectives: The purpose was to describe the propor-
tion of patients with an ambulatory antidiabetic agent
EHRx where there is no corresponding pharmacy dis-
pensing claim.

Methods: The study population was extracted from
the OptumLabs™ Data Warehouse (OLDW), which
includes de-identified claims data for more than 150
million privately insured and Medicare Advantage
(MA) enrollees, as well as electronic health record data
from a nationwide network of provider groups. We in-
cluded patients who had linked claims and EHR data
in 2012. Among patients with an ambulatory ADA
EHRx, we determined the probability of not having a
pharmacy claim within 3 and 12 months following
the last ADA EHRx in 2012. The index date was the
last EHRx for: metformin (M), sulfonylurea (SU),
DPP4 inhibitors, GLP-1 RAs, basal insulin (BI), and
short-acting/mixed insulin (SMI).

Results: PNA at 3 months was 28, 26, 32, 26, 25, and
44% for M, SU, DPP4, GLP-1, BI, and SMI, respec-
tively. PNA at 12 months was 20, 18, 27, 20, 16,
and 36% for M, SU, DPP4, GLP-1, BI, and SMI, re-
spectively. PNA at 3 and 12 months was 5-10% higher
when the index EHRx was an incident prescription.
For all ADAs, PNA was higher for patients ≥65 years.

Conclusions: One quarter to 44% of patients do not
fill their ADA prescription within 90 days. By 12
months 15-36% still had not filled their prescription.
Older patients and those with a new ADA prescription
are less likely to fill their medication. Healthcare pro-
viders may seek to better understand reasons for de-
layed medication fills. Researchers using EHRx data
to classify ADA exposure should consider methods
to account for PNA and potential misclassification.

312. Medication Possession Ratio Associated with
Antidiabetic Agents from Electronic Health Record
Prescribing Data (EHRx) in the OptumLabs™ Data
Warehouse

Christopher G. Rowan1, Nikita Stempiewicz2, James
Flory5, Tobi Gerhard3, James D. Lewis4, John
Cuddeback2 and Sean Hennessy4

1COHRDATA, Santa Monica; 2American Medical
Group Association (AMGA), Alexandria; 3Rutgers,

Piscataway; 4University of Pennsylvania, Philadel-
phia; 5Weill Cornell Medical College, New York

Background:Medication possession ratios (MPR) are
used to quantify medication exposure and adherence.
MPR is the percentage of time a patient possesses a
supply of a medication. MPRs are difficult to deter-
mine with EHR Rx data alone due to limited or no as-
certainment of pharmacy dispensing and medication
discontinuation data. The linkage between EHR Rx
and pharmacy claims data provides a unique opportu-
nity to study medication exposure and adherence asso-
ciated with EHR Rx data.

Objectives: The purpose was to describe the MPR for
antidiabetic agents (ADAs) following an electronic
health prescribing record (EHRx).

Methods: We conducted a retrospective cohort study
among patients with linked claims and EHR data
using the OptumLabs™ Data Warehouse (OLDW).
This database includes claims data for more than
150 million privately insured and Medicare Advan-
tage (MA) enrollees, as well as electronic medical re-
cord data from a nationwide network of provider
groups. The index date was the date of the last EHRx
in 2012 for: metformin (M), sulfonylurea (SU), DPP4
inhibitors, GLP-1 RAs, basal insulin (BI), and short-
acting/mixed insulin (SMI). The MPR was calculated
as the number of days covered (classified using
pharmacy dispensing data) in the 12 months follow-
ing the index date.

Results: The median MPRs were 64, 71, 33, 41, 49,
and 25% for M, SU, DPP4, GLP-1, BI, and SMI, re-
spectively. The proportion of patients with a MPR ≥
80% were 35, 40, 23, 20, 19, and 12%. The MPRs
for patients with an incident EHRx were 12-40%
lower than for patients with a prevalent EHRx. The
MPRs increased by 10-30% when ≥1 additional EHRx
was observed in the 12 month period.

Conclusions: Medication exposure and adherence
following an EHRxs for ADAs vary widely with
M and SU having the highest median MPR and
DPP4 inhibitors and SMI having the lowest median
MPR. Given the potential for exposure misclassifi-
cation, researchers using EHRx data should be
aware of the limitations of EHRx data and use
methods to mitigate exposure misclassification. To
improve the validity of medication exposure classifi-
cation, researchers may consider requiring multiple
EHRxs.
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314. Patient Adherence to Treatment After
Discharge for Acute Coronary Syndrome in
Vietnam: A Prospective Observational Study

Thang Nguyen1,2, Thao Huong Nguyen3, Hoang Thi-
Kim Cao1, Khanh Kim Le1, Suol Thanh Pham1, Hoa
Thi-Kim Pham4, Phong Thanh Pham5, Ngoc Le-Bao
Ho1, Tu Thi-Ngoc Tran1, Tam Thi Pham6 and Katja
Taxis2

1Department of Pharmacology and Clinical Phar-
macy, Can Tho University of Medicine and Pharmacy,
Can Tho City, Viet Nam; 2Department of Pharmacy,
Unit of Pharmacotherapy and Pharmaceutical Care,
University of Groningen, Groningen, Netherlands; 3

Department of Clinical Pharmacy, University of
Medicine and Pharmacy at Ho Chi Minh City, Ho
Chi Minh City, Viet Nam; 4Cardiology Department,
Can Tho General Hospital, Can Tho City, Viet Nam;
5Cardiology Department, Can Tho Central General
Hospital, Can Tho City, Viet Nam; 6Faculty of Public
Health, Can Tho University of Medicine and Phar-
macy, Can Tho City, Viet Nam

Background: The long-term benefits of using second-
ary prevention medications for post-acute coronary
syndrome are proven, but little is known about patient
adherence to treatment in Vietnam.

Objectives: To determine the extent of patient
adherence to treatment for acute coronary syndrome
(ACS) in the first 3 months after hospital discharge
and to identify factors correlated with non-adherence
and clinical outcomes.

Methods: We conducted a prospective observational
study on all local residents with ACS discharged
from two public hospitals in Can Tho city, Vietnam
between January and October 2015. Patients with
cognitive impairment or patients who died within 1
month of discharge were excluded. Patients were
interviewed at 1 and 3 months after discharge. Ad-
herence was measured using the Morisky Medication
Adherence Scale - 8 items (MMAS-8). Adherence to
treatment was defined as returning for their
scheduled outpatient appointments and having all
MMAS-8 scores of > 5 during follow-up. Factors
correlated with patient non-adherence and 3-month

readmission or death were identified using logistic
regression.

Results: Overall, 101 patients were included (mean
age 65.7 (SD 13.4) years, 59% male); 35% had more
than 2 comorbidities; 83% hypertension, 43% peptic
ulcer, 31% dyslipidemia, 30% diabetes. A total of
79% of patients were adherent to treatment. Older pa-
tients were less likely to be adherent (OR 0.96; 95%
CI 0.92-1.00). The 3-month readmission rate was
26%, and 2% died during follow-up. Patients with
more than 2 comorbidities had a higher risk of
3-month readmission or death (OR 2.66; 95% CI
1.05-6.7), but there was no correlation between
patient non-adherence and 3-month readmission or
death.

Conclusions: Adherence to treatment in the first 3
months after discharge among ACS patients in
Vietnam was relatively high. Older patients were less
likely to be adherent.

315. Impact of Hospitalization Periods on the
Calculation of Adherence Measures

Yaa-Hui Dong1, Niteesh K. Choudhry1, Alexis
Krumme1, Moa Lee1, Li-Chu Wu2, Mei-Shu Lai3

and Joshua J. Gagne1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, United
States; 2Department of Internal Medicine, National
Taiwan University Hospital, Taipei, Taiwan; 3Gradu-
ate Institute of Epidemiology and Preventive Medi-
cine, National Taiwan University, Taipei, Taiwan

Background: Pharmacy claims data are commonly
used to assess medication adherence. However, many
claims databases lack information on inpatient drug
use. It is unclear how different approaches to handling
hospitalizations compare to the gold standard of using
both outpatient and inpatient drug claims data.

Objectives: To compare various approaches to
handling hospitalizations when measuring drug
adherence.

Methods: We identified 2 cohorts of patients in the
population-based Taiwan database, which includes in-
dicators of inpatient drug use: β-blocker initiators after
myocardial infarction and all statin initiators (with or
without prior hospitalization). We measured adherence
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to -blockers or statins during a 1-year follow-up pe-
riod using the proportion of days covered (PDC).
PDC was calculated in 3 ways using only outpatient
pharmacy claims: ignoring hospitalizations (PDC1);
subtracting hospitalization days from the denominator
(PDC2); and assuming drug use on all hospitalized
days (PDC3). We compared these to the gold standard
approach that incorporated inpatient drug use (PDC4).

Results: A total of 1,729 β-blocker initiators and
69,435 statins initiators were identified, with 54%
and 16% of patients hospitalized during follow-up.
Overall, mean PDC was 74% for β-blockers and
44% for stains, which varied little across approaches
(range=73.1-74.9% for β-blockers; 43.5-44.0% for
statins). As mean length of hospitalization increased,
differences in methods became apparent. For patients
hospitalized for >28 days (6.8% and 1.6% in each co-
hort, respectively), the mean differences between
PDC3 and PDC1 were >15% in both cohorts (64.7%
vs. 49.0% for β-blockers; 52.7% vs. 35.3% for statins).
PDC3 always yielded the highest value and PDC1 the
lowest. The relative performance of the approaches
compared to PDC4 depended on total days supply
from outpatient prescriptions and mean length of
hospitalization.

Conclusions: Different approaches to handling hospi-
talizations lead to adherence estimates that were very
similar to the gold standard of incorporating inpatient
drug use. When patients have many hospitalization
days during follow-up, the choice of approach should
be tailored to the specific setting.

316. Prior Medication Adherence As A Strong
Predictor Of Future Adherence

Hiraku Kumamaru1,2, Moa P. Lee1, Yaa-Hui Dong,1
Alexis A. Krumme1, Nazleen Khan1, Gregory Brill1,
Shun Kohsaka2, Hiroaki Miyata2, Niteesh K.
Choudrhy1, Sebastian Schneeweiss1 and Joshua J.
Gagne1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, United States;
2Department of Healthcare Quality Assessment, The
University of Tokyo Graduate School of Medicine, To-
kyo, Japan

Background: Medication non-adherence is a wide-
spread problem. Identification of patients who are
likely to be non-adherent can guide targeted

interventions and improve the design of comparative
effectiveness studies.

Objectives: We examined multiple measures of pa-
tients’ prior medication adherence for predicting ad-
herence to newly initiated statins in a large US
administrative claims database.

Methods: We identified a cohort of patients initiating
statins and measured their prior adherence to chronic
preventive (non-statin) medications during a 365-day
baseline period, using metrics such as proportion of
days covered (PDC), lack of second fills, and number
of dispensations. We measured adherence to statins
during the year after initiation, defining PDC≥80% as
“high adherence”. We used logistic regression models
to predict high adherence in a random 50% sample and
tested their discrimination using c-statistics in the
other 50%. We also assessed the association between
prior adherence and subsequent statin “high adher-
ence” by fitting a modified Poisson model from all rel-
evant covariates + prior mean PDC categorized as
<25%, 25-79%, ≥80%.

Results: We identified 89,490 statins initiators. A
prediction model including only demographic
variables had a c-statistic of 0.578 (95% confidence
interval: 0.573-0.584). A combined model adding in-
formation on patients’ comorbidities, health services
utilization, and medications used resulted in a c-statis-
tic of 0.665 (0.659-0.670). Models with each of the
prior medication adherence measures as the only
explanatory variable yielded c-statistics ranging
between 0.533 (0.529-0.537) for lack of 2nd fill,
and 0.665 (0.691-0.701) for median PDC. A model
adding median PDC to the above combined model
yielded a c-statistic to 0.695 (0.690-0.700). Patients
with prior mean PDC<25% were half as likely to
show high adherence to statins compared to those
with prior mean PDC≥80% (risk ratio: 0.49 [95%
confidence interval: 0.46-0.50]).

Conclusions: Including measures of prior medication
adherence yields better prediction of future statin ad-
herence than standard baseline clinical measures that
are typically used in claims-based studies.

317. Reliably Estimating Adherence to Therapy in
Chronic Patients from Italian Administrative
Databases

Rosa Gini1,2, Martijn J. Schuemie3,4, Alessandro
Pasqua5, Patrizio Dazzi6, Emanuele Carlini6, Iacopo
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Cricelli7, Valentina Barletta1, Paolo Francesconi1,
Francesco Profili1, Francesco Lapi5, Andrea
Donatini8, Dal Co Giulia9, Cricelli Claudio10,11,
Mariadonata Bellentani9, Miriam Sturkenboom2 and
Niek Klazinga11

1Osservatorio di Epidemiologia, Agenzia Regionale di
Sanità della Toscana, Florence, Italy; 2Department of
Medical Informatics, Erasmus Medical Center, Rotter-
dam, Netherlands; 3Epidemiology, Janssen Research
& Development, Titusville, NJ, United States; 4Obser-
vational Health Data Sciences and Informatics
(OHDSI), New York, NY, United States; 5Health
Search, Italian College of General Practitioners and
Primary Care, Florence, Italy; 6Istituto di Scienza e
Tecnologie dell’Informazione, Consiglio Nazionale
delle Ricerche, Pisa, Italy; 7Genomedics, Florence, It-
aly; 8Assessorato Politiche per la Salute, Florence, It-
aly; 9Agenzia Nazionale per il Servizi Sanitari
Regionali, Rome, Italy; 10Italian College of General
Practitioners and Primary Care, Florence, Italy; 11

Academic Medical Center, University of Amsterdam,
Amsterdam, Netherlands

Background: In previous studies we observed that
sensitivity of the best case-finding algorithms for type
2 diabetes (T2DM) and ischemic heart disease (IHD)
in Italian Administrative Databases (IAD) is between
50 and 75%, and positive predictive value (PPV) is
between 73% and 85%. On the contrary, PPV of
case-finding algorithms for T2DM and IHD in pri-
mary care medical records (MR) was higher than
97%.

Objectives: To assess how estimates of adherence to
therapies for patients with T2DM or IHD from IAD
compare with estimates from MR.

Methods:We selected 24 clusters of subjects living in
different areas of Italy. All the subjects in a cluster
were in charge to the same General Practitioner. For
all patients both IAD and MR were collected. In all
clusters we estimated adherence to statins in T2DM
patients, and adherence to ACE inhibitors (ACEi),
antithrombotics, beta-blockers (BB) and statins in
IHD patients, as the age-standardised proportion of
subjects with ≥2 prescriptions during a year of fol-
low-up. Each proportion was computed both from
IAD and MR. Average value according to IAD (AI)
with interquartile range (IQR) and median difference
within pair of measures (MDW) were computed. Each
pair was labelled as discordant if the two proportions

were significantly different at the 0.05 level, as con-
cordant otherwise.

Results: 32,687 subjects entered the study. The aver-
age size of clusters was 1,362. Average prevalence
(AP) of T2DM in the clusters was 8% (IQR 7-9) in
MR and 7% (IQR 6-8) in IAD, concordance measured
with Cohen’s kappa (K) was 78%. AP of IHD was 4%
(IQR 3-5) in MR and 3% (IQR 2-3) in IAD, K was
58%. All 24 pairs were concordant in estimating ad-
herence to statins in T2DM patients, AI was 52%
[46-60] and MDW was 3. Adherence to ACEi,
antithrombotics, BB and statins in IHD patients was
concordant, respectively, in 20 (AI 68% [61-76],
MDW 4), 20 (AI 82% [77-90], MDW 5), 21 (AI
62% [55-73], MDW 8) and 17 (AI 72% [71-78],
MDW 9) of the 24 pairs.

Conclusions: Even though IAD validity in detecting
cases was not optimal, estimates of adherence to rec-
ommended therapies in patients with T2DM or IHD
were similar to estimates from MR.

318. The Use of New Oral Anticoagulants in
Patients with Atrial Fibrillation in Scotland – A
Population-Based Drug Utilisation Study

Tanja Mueller1, Samantha Alvarez-Madrazo1, Chris
Robertson2 and Marion Bennie1,3

1Strathclyde Institute of Pharmacy and Biomedical
Sciences, University of Strathclyde, Glasgow; 2De-
partment of Mathematics and Statistics, University of
Strathclyde, Glasgow; 3Public Health and Intelligence
Strategic Business Unit, NHS National Services Scot-
land, Edinburgh

Background: Atrial fibrillation (AF) is a common ar-
rhythmic disorder and a major risk factor for stroke.
Anticoagulants are widely used as a preventative mea-
sure; in addition to warfarin, three new oral anticoagu-
lants (NOACs) – dabigatran, rivaroxaban, and
apixaban – have been introduced for this purpose in
Scotland since 2008.

Objectives: To examine the uptake and use of NOACs
in patients with a diagnosis of AF, confirmed in sec-
ondary care, in Scotland.

Methods: Patients with a diagnosis of AF who have
been treated with NOACs between January 2009 and
June 2014 have been identified using data from the
Scottish Morbidity Records (SMR) linked to the
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Prescribing Information System (PIS). Yearly inci-
dence and prevalence of NOAC use have been calcu-
lated based on mid-year population estimates;
adherence to drug treatment has been analysed by cal-
culating duration of treatment and number of days’
supply (first up to, but not including last refill), and
medication refill adherence (MRA), defined as total
days’ supply divided by total days of study
participation.

Results: Between January 2009 and June 2014, 5769
patients with a confirmed diagnosis of AF received at
least one prescription for any NOAC. 53.7% of pa-
tients were male, and the mean age at time of first pre-
scription was 74.8 years (SD 11.3). Prevalence of
NOAC use increased from 0.2 patients/100,000 popu-
lation in 2009 to 63.5 patients/100,000 population in
2013; incidence per 100,000 population in 2013
ranged from 7.6 (dabigatran) to 33.2 patients
(rivaroxaban). Among patients treated exclusively
with NOACs who received at least two prescriptions
(n=2000), mean duration of treatment and mean days’
supply dispensed were 235.0 and 235.4 days, respec-
tively (SD 206.3; 201.4); MRA was 100.4% (SD
42.2).

Conclusions: The findings suggest that AF patients
are increasingly prescribed NOACs, including a sub-
stantive number of patients previously treated with
warfarin. Overall adherence to NOACs among AF pa-
tients in Scotland seems to be satisfactory, yet addi-
tional information regarding persistence to and
discontinuation of treatment is needed for a better un-
derstanding of NOAC utilisation.

319. Non-Adherence to Methotrexate in
Rheumatoid Arthritis; a Prospective Cohort Study
(RAMS)

Holly F. Hope1, James Anderson1, Anne Barton1, Lis
Cordingley3, Kimme L. Hyrich2, Jamie Sergeant11

and Suzan M. M. Verstappen2

1NIHR Manchester Musculoskeletal BRU, University
of Manchester, Manchester, United Kingdom; 2Arthri-
tis Research UK Centre for Epidemiology, University
of Manchester, Manchester, United Kingdom; 3Centre
for Musculoskeletal Research, University of Manches-
ter, Manchester, United Kingdom

Background: Methotrexate is the firs-line treatment
for rheumatoid arthritis (RA) in the UK, and non-ad-
herence partially explains poor response. In order to

optimise MTX use it is crucial to identify the reasons
for non-adherence and those patients at risk of non-
adherence.

Objectives: 1) To determine the rate and reasons for
MTX non-adherence during the first six months, 2)
To identify predictors of non-adherence.

Methods: The rheumatoid arthritis Medication Study
(RAMS) is a 12 month prospective study of incident
MTX users with RA recruited from 35 secondary care
settings across the UK. At baseline clinical, demo-
graphic and psychological data were collected. To
measure non-adherence over 6 months patients com-
pleted a weekly MTX diary. Non-adherence was de-
fined as ≥1 week MTX was missed against medical
advice, and the proportion of non-adherent weeks
were calculated. To identify potential baseline predic-
tors of non-adherence univariate logistic regression
analyses were conducted, predictors were entered/
retained in the multivariate logistic model adjusted
for age and gender if p<0.1, odds ratios and 95% con-
fidence intervals are reported.

Results: In total 1000 patients were recruited between
31/08/08 and 30/05/14, 809(81%) remained in the
study at six months and 605(75%) returned a MTX di-
ary. The diary sample were predominantly female
(69%), median age 60(IQR51-70) years, with a me-
dian disease activity score (DAS28) of 4.2 (IQR3.5-
5.2). Overall proportional non-adherence was 2%.
This corresponds to 157(26%) being non-adherent, of
those 71% were intentionally so. Twelve baseline var-
iables were entered into multivariate analysis, and
DAS28 OR 1.2(.98,1.4) fatigue OR1.1(.99,1.1), hav-
ing >1 co-morbidity OR 2.0(1.1,3.4), the Beliefs in
Medicines Questionnaire Necessity-Concern Differen-
tial OR .95(.92, .99) and being an ex-smoker OR .71
(.46,1.1) predicted non-adherence (ROC analysis
AUC= .63).

Conclusions: Given that patients with high disease
burden and high MTX concerns are at risk of early
non-adherence, and non-adherence is primarily inten-
tional, modifying MTX beliefs may optimise MTX
use.

320. Persistence to Anti-Osteoporosis Treatments in
Primary Care Patients Recorded in the Spanish
Electronic Database BIFAP
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Consuelo Huerta Álvarez1, Daniel Prieto-Alhambra2

and Dolores Montero Corominas1

1Division of Pharmacoepidemiology and
Pharmacovigilance, Medicines for Human Use De-
partment, Spanish Agency for Medicines and Medical
Devices (AEMPS), Madrid; 21Oxford National Insti-
tute for Health Research (NIHR) Musculoskeletal Bio-
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Background: A lack of persistence to anti-osteoporo-
sis drugs (AOM) has been reported.

Objectives: We aimed to estimate the persistence of
AOM use in Spanish primary care.

Methods: A cohort study was performed using
anonymized electronic primary care records for 4 mil-
lion people (BIFAP database). Participants entered the
study when aged ≥50 years in 2001-2013 and with ≥1
year of data available. Users of AOM in the previous
year were excluded. Six cohorts of AOM new users
were identified according to first prescribed AOM:
alendronate, other oral biphosphonates (OB), SERM,
strontium ranelate (SR), teriparatide (TE), and
denosumab (DE). AOM users were followed from ini-
tiation to cessation (90 days refill gap), AOM
switching, drop-out, death, or December 2013. Sensi-
tivity analysis using 180 and 30 days of gaps were also
performed. First-year cessation proportion was esti-
mated using life tables.

Results: Overall, 95,057 new AOM users were identi-
fied (90.7% women; mean age 67.46 S.D. + -10.30),
36 182 AL, 37 594 OB, 11 723 SERM, 7,978 SR,
1,287 TE, and 293 DE. First-year cessation were
51% overall. Cessation was 68%, 45% when using
30 or 180 days gap respectively. Cessation was highest
for strontium (62-81%), and lowest for denosumab
(25-33%) for the 3 gap defined.

Conclusions: Half of the patients initiating AOM ther-
apy ceased treatment for at least 90 days during the
first year, with strontium being the most commonly
stopped drug. Few patients re-started the treatment in
following months. For AOM therapy, 90 days seems
to be more accurate to define cessation than 30 days,
since more patients cessing 30 days than 90 days, re-
started the treatment in following months.

321. Associations Between Personality Traits and
Adherence to Antidepressants Assessed Through
Self-Report, Electronic Monitoring, and Pharmacy
Dispensing Data

H. Wouters1, D. F. Amin2, K. Taxis1, E. R.
Heerdink2,3, A. C. G. Egberts2,3 and H.
Gardarsdottir2,3

1Department of Pharmacy, Unit of Pharmacotherapy
and Pharmaceutical Care, Groningen Research Insti-
tute of Pharmacy, Faculty of Mathematics and Natural
Sciences, University of Groningen, Groningen, Neth-
erlands; 2Division of Pharmacoepidemiology and
Clinical Pharmacology, Utrecht Institute for Pharma-
ceutical Sciences, Faculty of Science, Utrecht Univer-
sity, Utrecht, Netherlands; 3Department of Clinical
Pharmacy, Divison Laboratory and Pharmacy, Uni-
versity Medical Center Utrecht (UMCU), Utrecht,
Netherlands

Background: Treatment with antidepressants is often
compromised by substantial non-adherence. To under-
stand non-adherence, specific medication-related behav-
iors and beliefs have been studied, but less is known
about broader and temporally stable personality ´traits´.
Furthermore, adherence has often been assessed by a sin-
gle method, most of the time self-report.

Objectives: To investigate the associations between
the Big Five personality traits and adherence where
adherence is assessed by self-report, electronic drug
use monitoring, and dispensing data.

Methods: Using the Big Five Inventory, we assessed
the personality traits ‘Openness’, ‘Conscientiousness’,
‘Extraversion’, ‘Agreeableness’, and ‘Neuroticism’ of
adult patients treated with antidepressants who were
randomly selected from five Dutch community phar-
macies. Self-reported adherence was assessed with
the Medication Adherence Rating Scale (score >24),
electronic monitoring with Medication Event Monitor-
ing System (MEMS) devices (therapy days missed ≤
10% and<4 consecutive days missed), and dispensing
data (Medication Possession Ratio ≥ 80%). Associa-
tions between adherence and the Big Five Factors
were examined using multiple logistic regression
models and presented as odds ratios (OR) with 95%
Confidence intervals (CI). Personality traits were di-
vided into quartiles to examine if these were differen-
tially associated with adherence.
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Results: The study population included 137 patients
of whom 75.9% were women with a mean age of
51.0 (standard deviation 14.0) years. The majority
(73.7%) received therapy due to depression and parox-
etine was the most frequently prescribed antidepres-
sant (38.6%). Logistic regression analysis revealed
that the 3rd and 4th quartiles of ‘Conscientiousness’
were associated with better self-reported adherence
(OR=3.63, 95%CI:1.34-9.86 & OR 2.97, 95CI%:
1.09-8.08; P-values ≤ 0.05). No clear relationships
were found between personality traits and adherence
assessed through electronic drug use monitoring or
dispensing data.

Conclusions: Adherence to antidepressant therapy
seems to be largely unrelated to personality traits.

322. Impact of Pharmaceutical Care on Medication
Adherence, Hemoglobin Levels and Interdialytic
Weight Gain Among Hemodialysis Patients – A
Multicentric Trial

Uday Venkat Mateti1,2, Anantha Naik Nagappa2,
Ravindra Prabhu Atturu3 and Shankar N. Prasad3

1Dept. of Pharmacy Practice, NGSM Institute of Phar-
maceutical Sciences, Nitte University, Mangalore,
Karnataka, India; 2Dept. of Pharmacy Management,
Manipal College of Pharmaceutical Sciences,
Manipal Uiniversity, Manipal, Karnataka, India; 3

Dept. of Nephrology, Kasturba Medical College,
Manipal University, Manipal, Karnataka, India

Background: Poor adherence to complex multimodal
therapies is a widely recognized problem among he-
modialysis (HD) patients, contributing to morbidity
and mortality.

Objectives: To assess the impact of pharmaceutical
care on medication adherence, hemoglobin (Hb) levels
and interdialytic weight gain (IDW) among hemodial-
ysis patients.

Methods: Open-label randomized control trial was
carried out at 3 different HD centres of teaching,
government and corporate hospitals. The patients
were randomized into two groups [Usual Care Group
(UC) and Pharmaceutical Care Group (PC)]. The
customized care plan was designed and delivered to
the patients on monthly basis based on the condition
and need of the patient by WHO-FIP Pharmaceutical
care model. The outcome of the study include medi-
cation adherence, Hb levels and IDW. The

assessment was done at baseline, 6th and 12th
months. The repeated measures of analysis was per-
formed for the analysis of change in the outcomes
in the two groups.

Results: At the end of the study, 153 patients were
followed. Out of 153 patients, 75 from UC group
and 78 from PC group. The PC (4.13 –3.5 – 3.46)
group had significantly reduced its IDW (L) levels in
comparison to UC (3.94 – 4.09 – 3.97) group at differ-
ent time intervals with a statistical significance of F
(1.460, 220.502)=71.166, p < 0.001. There was a sig-
nificant increase in Hb (g/dl) levels noticed in PC
(9.17- 9.4.47- 9.75) group compared to UC (8.96 –
8.69 – 9.22) group with a statistically significance of
F (1.932, 291.657)=5.867, p=0.004. There was a sta-
tistically significant improvement in medication adher-
ence rate scores observed in PC (4.58 – 5.88 – 6.04)
group compared to UC (4.42 – 4.59 – 4.65) group F
(1.809, 273.137)=43.321, p < 0.001.

Conclusions: The ‘WHO-FIP Pharmaceutical Care’
plan model delivered by the registered pharmacist
had positive impact on medication adherence, Hb
levels and IDW. However, a significant increase was
noticed in the medication adherence rate scores but
the overall medication adherence rate was moderate.

323. Male Breast Cancer and Adherence to
Adjuvant Endocrine Therapy

Inyoung Lee, Wan-Ju Lee and Gregory S. Calip

Department of Pharmacy Systems, Outcomes and Pol-
icy, University of Illinois at Chicago, Chicago, IL,
United States

Background: Most male breast cancers are estrogen
receptor-positive and adjuvant endocrine therapy
(AET) greatly improves survival rates when adhered
to for 5 years.

Objectives: We aimed to evaluate adherence to adju-
vant endocrine therapy (AET) in men diagnosed with
breast cancer in comparison with women for two years
after AET initiation and examine characteristics asso-
ciated with adherence to AET in men with breast can-
cer compared to female breast cancer cases.

Methods: We performed a retrospective cohort study
of patients treated with AET using the Truven Health
MarketScan database. Men and women diagnosed
with breast cancer who initiated either tamoxifen,
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anastrozole or letrozole treatment between 2009 and
2013 were identified. We collected information on pa-
tient demographics and medication use for 12 months
prior to and two years following AET initiation. Ad-
herence to AET was measured as medication posses-
sion ratio (MPR) for the first and second years since
AET initiation. Multivariable generalized estimating
equation (GEE) models were used to examine associa-
tions between patient characteristics and AET adher-
ence (MPR ≥0.80) among all breast cancer patients
and in stratified analyses by gender.

Results: 165 male and 37,486 female breast cancer pa-
tients were included in our analysis. Compared to
women, more men were diagnosed at an older age
(Median 62 vs. 58 years), had higher levels of comor-
bidity (Charlson score of 1+: 48% vs. 29%), were
treated with adjuvant chemotherapy (40% vs.25%)
and initiated treatment with tamoxifen over aromatase
inhibitors (78% vs. 39%). In multivariable GEE
models, we found strong evidence to suggest that
men were less likely to be adherent to AET over time
compared to women (OR=0.64, 95% CI: 0.48-0.84).
Concurrent use of lipid-lowering medications was as-
sociated with adherence to AET in all breast cancer
cases (OR=1.29, 95% CI: 1.23-1.35) and in analyses
of men only (OR=2.05, 95% CI: 1.09-3.83).

Conclusions: The findings in this study corroborate
other studies that report significant tamoxifen-related
side effects in men that may contribute to treatment
non-adherence. Future efforts to improve AET adher-
ence in men with breast cancer may result in better
outcomes.

324. Alternative Data Processing in the Culig
Adherence Scale

Aleksandar Momirovic1, Marcel Leppee1, Dario
Naletilic2 and Josip Culig1

1Pharmacoepidemiology, Andrija Stampar Teaching
Institute of Public Health, Zagreb, Croatia; 2Manage-
ment, University of Applied Health Sciences, Zagreb,
Croatia

Background: Perseverance in taking therapy is an im-
portant determinant of its success, but the evaluation
of patient adherence is extremely complex. The Culig
scale with 16 questions of perseverance is used in
Croatia.

Objectives: The determination of psychometric prop-
erties of the Culig questionnaire of perseverance, in
which the individual results are formed in an alterna-
tive way.

Methods: Raw values of each indicator, 68 of them,
are processed, instead of the original 16 composite
variables of the Culig scale. At the same time, reac-
tions on certain indicators are normalized by the in-
verse integral of the standard normal distribution,
after which the data are standardized. After the data
are processed, results are formed for each subject as
factor scores on the first main component of the in-
ter-correlation matrix of indicators. Such a procedure
allows calculation of the contribution of individual in-
dicators to the overall results on the scale, and with the
method of the factor analysis it is possible to accu-
rately show the interconnection of individual indica-
tors, as well as their possible groupings.

Results: Scale reliability (Cronbach alpha=0.94) be-
comes significantly higher than in classical proce-
dures. The first factor is defined by the highest
number of individual indicators and represents the
main subject of the whole scale measurement; indica-
tors with the highest saturation are connected to the
perseverance in taking the drug and to the indicators
of the subjects’ mood, with an emphasis on the sad
and depressed mood. Interestingly, the indicators of
the relationship of the patient with the doctor or the
pharmacist were not significantly associated with indi-
cators of perseverance in taking the drug, but are on an
independent dimension.

Conclusions: Alternative methods of processing the
individual results and psychometric properties deter-
mined by that process are presented in the Culig ques-
tionnaire of perseverance. These kind of properties are
better than those that are usual of certain conventional
ways of processing. Such a process opens the possibil-
ity for a multivariate analysis of the results in the ques-
tionnaire, which is important for further research.

325. Predicting Refill Adherence from Alternative
Data Sources: Claims, Structured Electronic
Health Record Data, and Physician Notes

Jessica M. Franklin1, Alexis A. Krumme1,
Chandrasekar Gopalakrishnan1, Karandeep Singh2,
James R. Rogers1, Joe Kimura3, Caroline McKay4,
Newell McEllwee4 and Niteesh K. Choudhry1
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Background: Prediction of medication adherence
from healthcare claims has typically had poor accu-
racy. Electronic health records (EHRs) offer a promis-
ing alternative data source with rich clinical detail that
may lead to more accurate predictions, especially
when timely access to claims data is not available.

Objectives: To evaluate the use of claims, structured
EHR data, and unstructured EHR physician notes for
predicting medication refill adherence.

Methods: We used a linked de-identified database of
complete claims and EHR data from patients enrolled
in a Medicare Advantage plan and receiving care at a
community-based medical group. We identified pa-
tients who filled a prescription for a statin, antihyper-
tensive, or oral antidiabetic during 2010-2011. We
measured adherence to the index medication from
claims during the year following the index fill and cat-
egorized it into 5 groups based on a group-based tra-
jectory model. Potential predictors of adherence were
extracted from each data source using data accrued
during the year before the index fill. For the unstruc-
tured EHR data, variables were extracted using natural
language processing algorithms. Boosted multinomial
logistic models were fit to predict adherence group,
and we measured prediction accuracy using 10-fold
cross-validated C-statistics.

Results: There were 7,783, 10,122, and 1,936 statin,
antihypertensive, and antidiabetic users, respectively.
Accuracy of predicting consistently poor adherence
from claims varied across cohorts (C=0.89, 0.72,
and 0.68). An indicator of prior gaps in medication
use was the strongest claims predictor. Prediction from
structured EHR data was lower, but still comparable
with prediction models currently in use (C=0.71,
0.62, and 0.62). Prediction from unstructured EHR
data alone was poor (C=0.56, 0.57, 0.53). Combining
EHR and claims predictors did not meaningfully im-
pact predictions.

Conclusions: Highly accurate predictions from
claims alone relied on the inclusion of prior

adherence information. EHR data alone achieved
moderate prediction accuracy and may be useful for
targeting patients for intervention in the absence of
available claims data.

326. Pharmacy Inducement Programs Associated
with Better Medication Adherence: A Cohort
Study

Scot H. Simpson1, Mu Lin2 and Dean T. Eurich2

1Faculty of Pharmacy & Pharmaceutical Sciences,
University of Alberta, Edmonton, AB, Canada; 2

School of Public Health, University of Alberta,
Edmonton, AB, Canada

Background: Many community pharmacies in Can-
ada use inducement programs to promote customer
loyalty; however, the clinical effects of these programs
are unknown.

Objectives: This study examined relationships among
inducement programs, medication adherence, and
health outcomes. We hypothesized that patients using
pharmacies with inducement programs to obtain their
statin prescription refills would have better adherence
and a lower risk of acute coronary syndrome (ACS)
events compared to patients using pharmacies that do
not have inducement programs.

Methods: Residents of Alberta, Canada with at
least one physician visit for diabetes or hyperten-
sion between April 2008 and March 2014 were el-
igible for this study. Subjects were included if they
were new statin users and alive at least 455 days
after the first statin dispensation. Subjects were
assigned to the ‘inducement’ or ‘non-inducement’
group if they obtained all statin dispensations in
the first year from pharmacies with or without in-
ducement programs, respectively. Discontinuation
was defined as no statin dispensation record be-
tween 275 and 455 days after the first statin
dispensation. Hospitalizations or deaths attributable
to an acute coronary syndrome (ACS) event were
identified between 456 days and 3 years after the
first statin dispensation. Multivariable regression
analyses were conducted to examine relationships
among inducement programs, discontinuation, and
ACS event.

Results: There were 159,998 new statin users; mean
age 60.2 (±13.7) years, and 67,534 (42%) were
women. Statin discontinuation occurred in 22,455
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(28.9%) of 77,803 inducement group subjects and
25,816 (31.4%) of 82,195 non-inducement group sub-
jects (aOR 0.88; 95% CI 0.86-0.90). Risk of an ACS
event was similar for inducement and non-inducement
groups (aHR 1.00; 95% CI 0.92-1.08); however,
discontinuing statin therapy was associated with a
higher risk of an ACS event (aHR 1.27; 95% CI
1.15-1.39).

Conclusions: Inducement programs are associated
with better adherence and not directly associated with
risk of health outcomes.

327. New Self-Questionnaire Way To Measuring
Adherence To Medication

Martina Bago1, Ivana Prga1, Marcel Leppée1, Josip
Culig1 and Ivana Radman2

1Pharmacoepidemiology, Andrija Stampar Institute of
Public Health, Zagreb, Croatia; 2School of Medicine,
Zagreb, Croatia

Background: Nonadherence to medication is a grow-
ing concern to healthcare systems, physicians and
other stakeholders because of mounting evidence that
it is prevalent and associated with adverse outcomes
and higher costs. Self-report scales have the benefits
of being cheap and easy to administer.

Objectives: The objective of the paper is to check the
basic metric characteristics of the Culig scale, in an al-
ternative way.

Methods: Design: The cross-sectional study
Setting: 223 patients in Zagreb pharmacies
Main outcome measures: Cronbach’s coefficient

valid for results formed as a projection of the results
of each of the respondents to the first main object of
measurement questionnaire, which is defined as the
factor score on the first principal component intercor-
relation matrix.
Statistical analysis: Student’s t-test and Chi-square

test with a significance level of p<=0.05 were used
when appropriate for the evaluation of the results.

Results: Culig self-questionnaire was administered to
a sample of 223 respondents, with 59 indicators, and
reliability coefficient α in this measurement is 0.92,
what is essential higher than in a conventional way
(0.89).

Conclusions: There are many self-report scales for
measuring medication adherence and their derivatives
(or subscales). The used alternative processing
methods of individual results by Culig questionnaire
and some psychometric properties are defined. The re-
sults in this way are significantly better than those in
certain conventional way of processing. The 16-item
Culig scale with very good internal consistency reli-
ability (Cronbach’s alpha=0.89) has been inaugurated
in Croatia. Such analysis opens the possibility of mul-
tivariate analyses of the results, what is important for
further research.

328. The Quality of Prescribing in Type 2 Diabetes
Mellitus After Intervention of Evidence-Based
Drug Formulary in a Private Hospital in Indonesia

Erna Kristin1, Alfi Yasmina2 and Iwan Dwiprahasto1

1Pharmacology & Therapy, Faculty of Medicine,
Gadjah Mada University, Yogyakarta, Daerah
Istimewa Yogyakarta, Indonesia; 2Pharmacology,
Faculty of Medicine, Lambung Mangkurat University,
Banjarbaru, Kalimantan Selatan, Indonesia

Background: Type 2 diabetes mellitus accounts for
90 % of all diabetes. Most current therapies for this
disease were developed. Quality prescribing of antidi-
abetic drugs is recommended as it results in greater im-
provement in glycaemic control.

Objectives: To evaluate quality of prescribing in type
2 diabetes mellitus after intervention of evidence-
based drug formulary in a private hospital in
Indonesia.

Methods: Design: A quasi-experimental study, pre-
post test design
Setting: Data was extracted from electronic patient

records from the medical record before intervention
(2010-2011 data, 297452 prescriptions) and after in-
tervention (2012-2013 data, 126124 prescriptions) in
the private hospital
Exposures or interventions: The implementation of

an evidence-based drug formulary in a private hospital
Main outcome measures: The main antidiabetic

drugs prescribed, average number of antidiabetic drugs
prescribed per prescription, the proportion of generic
drugs prescribed, average drugs cost per prescription
before and after intervention.
Statistical analysis: The in-hospital prescribing be-

fore and after the intervention was compared using t-
test, with the significance level of 0.05.
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Results: Antidiabetic drugs were prescribed more of-
ten after the intervention (2.1% vs. 4.7%, p<0.05).
The main antidiabetic drugs prescribed before and af-
ter intervention was same (metformin, glimepiride
and piogliglitazone). The average numbers of antidia-
betic drugs prescribed per prescription was slightly in-
creased after the intervention (1.25 vs. 1.56, p<0.05).
However, the proportion of antidiabetic generic drugs
prescribed was increased significantly (38.0% vs.
62.0%, p<0.05), mostly driven by metformin and
glimepiride. Average antidiabetic drugs cost per pre-
scription was 25.36% lower after the formulary imple-
mentation (p < 0.05); mostly due to metformin
(11.15% vs. 4.4%), glimepiride (37.53% vs. 23.83%)
and pioglitazone (39.65% vs. 23.42%).

Conclusions: Prescribing quality of antidiabetic drugs
was improved by implementation of evidence-based
hospital drug formulary in a private hospital in
Indonesia.

329. New Glucose Lowering Drugs (Gld) Usage in
Portugal: Results of an Intensive Monitoring Study
in Real-Life Conditions
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Hubert Leufkens3 and Ana Paula Martins2,4
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Background:We investigated the trends in the utiliza-
tion of GLD in Portugal (2004-2013) and we found that
even though new GLD drugs are being used in large
numbers of patients, unlike other European countries,
evidence supporting its use with respect to routine
clinical practice data is limited. By pharmacy based
tracking of patients, we implemented an intensive
monitoring (IM)model that is actively focused on gath-
ering post-authorization data, aiming to fill the gap be-
tween clinical trials, database studies and spontaneous
reporting data. Baseline results are here described.

Objectives: To describe the patterns of usage and pop-
ulation under treatment of new GLD in PT.

Methods: IM is defined as an inception cohort of sub-
jects exposed to drug of interest. All adult type 2 dia-
betics initiating: DPP-4, glucagon-like peptide-1
(GLP-1) and sodium-glucose co-transporter 2(SLGT2)
inhibitors, that consented to participate were consecu-
tively recruited through pharmacies (Nov14-Apr15).
Data was collected at baseline by a pharmacist during
a face-to-face interview (socio-demographic, anthro-
pometrics and self-reported health characteristics, drug
utilization patterns). Data analysis comprised descrip-
tive statistics.

Results: 385 out of 670 pharmacies that accepted to
participate recruited 1333 eligible subjects and 231 re-
fused to participate(similar age group and gender dis-
tribution, p>0.05). The mean age was 64.0 yrs,
50.5% were female, median age at diabetes diagnosis
was 54 yrs, 88.8% had other chronic disease, 24.3%
had diabetes related complications, 94% used concom-
itant medication (68.6% renin-angiotensin system act-
ing agents, 63.2%statins and 33.9%antithrombotic).
About 64% initiated DPP-4, 23.3% SLGT2, 11.2%
GLP-1 and 2.0% more than one monitored drug.
70.7% were currently using other GLD(mean=2.4
diff. GLD per subject), 27.7% of them were using in-
sulin. 65.3% discontinued at least one GLD prior to
recruitment.

Conclusions: Approx. 9% of patients were newly
diagnosed (duration <= 6 months). Results suggest
an approach that favours the intensification of GLD
treatment. IM can play an important role in the
frame of real-world practice evidence generation
data.

330. Utilisation of Once Weekly Exenatide
(Bydureon®) for Type 2 Diabetes Mellitus (T2DM):
Interim Results from an Observational Cohort
Study in England

Abigail Coughtrie1, Deborah Layton1,2, Qing Qiao3

and Saad Shakir1,2

1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmouth, Portsmouth,
United Kingdom; 3AstraZeneca, Gothenburg, Sweden

Background: Bydureon®, licensed in 2011, is indi-
cated for treatment of T2DM in combination with met-
formin (MET), sulphonylurea (SU), thiazolidinedione
(TZD), MET + SU or MET + TZD for patients (pts)
with inadequate glycaemic control on maximally toler-
ated doses of these therapies alone. A post-marketing
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safety study is underway as part of the EU Risk Man-
agement Plan.

Objectives: To describe pts characteristics and
utilisation of Bydureon® at interim (once 2500 pts
accrued).

Methods: An observational, population-based cohort
study in primary care. Pts were identified from dis-
pensed prescriptions (Rx) issued by GPs Sep 2011-
Sep 2015 (interim datalock). Questionnaires were sent
to GPs 12 months after each pts’ 1st Rx for additional
exposure, outcome and risk factor information for se-
lected outcomes of interest recorded in medical charts.
Summary descriptive statistics were calculated. A final
cohort of 5000 pts is desired.

Results: Interim evaluable cohort =2538 pts; 1410
(55.6%) males; median age 57 years (IQR: 50, 65).
At baseline, 91.5% (n=1984) of pts were obese
(BMI>30.0 kg/m2) and 50.0% (n=810) had
HbA1c>9%, representing very poor diabetes control.
A number of pts were diagnosed with T2DM >10
years (42.6%, n=1054) prior to treatment. Prior expo-
sure to exenatide (Byetta®) was reported in 33.2%
(n=826) pts. Bydureon® was prescribed in primary
(50.2%, n=1245), secondary (46.3%, n=1146) and
intermediate (2.9%, n=73) care settings. Bydureon®
was used predominantly as 2nd (30.9%, n=744) or
3rd line co-therapy (66.6%, n=1601). MET (85.5%,
n=2170) and SU (49.7%, n=1260) were frequently
co-prescribed antidiabetics at index. A total of 1752
pts (69.0%) continued treatment to the end of the 12-
month observation period.

Conclusions: These interim results suggest
Bydureon® is largely used in obese pts, suggesting
possible channelling by prescribers to pts who are
obese and/or have poor control of their diabetes.
Bydureon® is largely prescribed as 2nd line co-ther-
apy with MET or SU or 3rd line co-therapy with
MET + SU, as per NICE guidelines. This interim anal-
ysis will be superseded once cohort accrual and final
analysis are complete.

331. How To Use Pharmacy Dispensing Data To
Measure Adherence And Identify Nonadherence
With Oral Hypoglycaemic Drugs

Fong Sodihardjo-Yuen1, Liset van Dijk2, Michel
Wensing3, Peter de Smet1,3,4 and Martina Teichert1,3

1Reserach and Development, KNMP, The Hague,
Netherlands; 2NIVEL, Utrecht, Netherlands; 3IQ
Healthcare, RadboudUniversity Medicat Center, Nij-
megen, Netherlands; 4Clinical PHarmacy,
RadboudUniversity Medical Center, Nijmegen,
Netherlands

Background: Adherence calculations are often based
on information of automated databases and require a
number of methodological choices. A framework was
available to assess adherence with oral hypoglycaemic
agents (OHA) by health insurance claims data. Phar-
macy dispensing data are useful to identify non-adher-
ent (NA) patients for pharmaceutical care and need
additional methodological categories.

Objectives: The objective was to examine the influ-
ences of different parameter values within a frame-
work expanded for the use of dispensing data in
estimating OHA adherence.

Methods: The following adherence measures were
calculated for OHA use in the study period between
July 2013 and July 2014: 1. The average medication
availability (AMA), 2a. the percentage of patients with
an AMA ≥ 80% (MRAP80) and 2b. the mean number
of NA patients per pharmacy. Consequences from var-
iation on parameter values for the adherence measures
were compared to a base case scenario.

Results: Data were available for 604,500 OHA users
in 1,737 Dutch community pharmacies. Adherence
scores were for the base case an AMA of 88.3% and
a MRAP80 of 80.3%, corresponding with 69 NA pa-
tients per pharmacy. Parameter variation resulted in
scores for the AMA between 85.0 and 91.8%, the
MRAP80 between 75.3 and 86.1% and between 49
and 92 NA patients per pharmacy.

Conclusions: Adherence scores by pharmacy dispens-
ing data were relatively robust to parameter value var-
iation within a methodological framework for relative
OHA outcomes but differed substantially for absolute
numbers of NA patients per pharmacy.

332. Factors Associated with T2DM Treatment
Choice Across Europe

Jetty A. Overbeek1, Edith M. Heintjes1, Gillian C.
Hall2, Daniel Prieto-Alhambra3, Fransesco Lapi4,
Katherine Tsai5, Niklas Hammar6 and Irene D.
Bezemer1
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1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Grimsdyke House, London,
United Kingdom; 3Idiap Jordi Gol Primary Care
Resesarch Institute, Barcelona, Spain; 4Health
Search, Florence, Italy; 5AstraZeneca R&D, Gaithers-
burg, United States; 6AstraZeneca R&D, Mölndal,
Sweden

Background: National guidelines for type 2 diabetes
mellitus (T2DM) differ in treatment recommendations
with regard to choice of antidiabetic drug classes.

Objectives: To explore demographic and clinical fac-
tors associated with T2DM treatment at time of treat-
ment intensifications across Europe.

Methods: Antidiabetic drug prescription records
were obtained from electronic medical record data-
bases for a 5-year study period (2007-2011/2008-
2012) in the Netherlands (NL), Italy (IT), Spain
(ES) and the United Kingdom (UK). Oral monother-
apy was defined as first line, oral dual therapy as
second line, >2 oral treatments or oral combined
with an injectable as third line and an injectable only
as fourth line treatment. Treatment intensification
was defined as first initiation of a higher line of
treatment. Potential associated factors included
general characteristics, comedication, comorbidities
and clinical parameters and were evaluated using
multivariate logistic regression.

Results: We included 48,479 (NL), 67,751 (IT),
348,572 (ES) and 152,544 (UK) patients. First line
SU was associated with age >75 years (RRs from
2.04 (ES) to 3.66 (IT)) and with renal comorbidity
(RRs from 1.36 (NL) to 2.65 (UK)), but inversely as-
sociated with BMI ≥25 kg/m2 in UK (RRs from 0.42
(UK) to 0.68 (ES)). For second line, age >75 years
was associated with metformin + SU (RRs from 1.04
(ES) to 1.34 (IT)), and renal comorbidity with SU +
DPP4 in UK (RR 1.26) and NL (RR 2.31). BMI ≥30
kg/m2 was associated with metformin + TZD (RRs
from 1.26 (ES) to 1.79 (NL)) and with metformin +
DPP4 in NL (RR 1.34) and UK (RR 2.38). For third
line, age >75 years (RRs from 2.60 (ES) to 3.56
(UK)) and renal comorbidity (RRs from 1.61 (ES) to
3.45 (UK)) were associated with SU + insulin. BMI
≥30 kg/m2 decreased the probability of receiving met-
formin + SU + TZD as third line in UK (RR 0.90), but
increased the risk in IT (RR 1.34) and ES (RR 1.51).
High BMI was also inversely associated with any third
line containing insulin. For fourth line women were
more likely to receive GLP-1 in UK and ES.

Conclusions: The results from this study suggest that
age and renal comorbidity were the predominant fac-
tors associated with the choice of T2DM treatment
intensifications.

333. Comparison of Glucose Lowering Drugs
Usage Between Portugal and 6 European
Countries, in 2014

Carla Torre, Jose Guerreiro, Patricia Longo and Suzete
Costa

CEFAR - Centre for Health Evaluation & Research,
Centre for Health Evaluation & Research, National
Association of Pharmacies, Lisboa, Portugal

Background: Portugal has one of the highest preva-
lence of type 2 diabetes in Europe hence this is a na-
tional health priority area. Drugs used in diabetes
represent 20.1% of total pharmaceutical expenditure.
National guidelines recommend metformin as first-line
product of choice and the use of insulin exclusive or in
association is possible in any stage of the disease.

Objectives: To perform a cross-country comparison of
GLD utilization patterns between PT and six European
countries focusing on quality prescribing indicators
(e.g. metformin uptake and insulin usage) and a cost-
saving scenario analysis using potentially more ratio-
nal prescribing patterns in PT.

Methods: Cross-national GLD (ATC: A10A, A10B)
utilization comparison of 2014 data from: Portugal,
Denmark, England and Wales, Finland, the Netherlands,
Norway and Sweden. Data from Portugal was retrieved
from hmR Pharmacy Sales Information System, a nation-
wide database with representative ambulatory data. Data
from other countries was selected from open-access data-
bases in each country. Consumption data was expressed
in defined daily doses (DDD) per 1000 habitants per
day (DHD) using the ATC/DDD system for each coun-
try. Proportion of insulin utilization in total GLD market
was calculated. Cost-saving analysis was performed
using the mean cost/DDD in Portugal as reference.

Results: PT had a higher consumption rate of dipeptidyl
peptidase 4 (DPP-4) inhibitor fixed-dose combinations
(high cost/DDD) than the studied countries. Conversely,
PT had the lowest intake of metformin alone (33.6%;
0.14€/DDD), half than Sweden, and the lowest insulin
consumption rate (16.2%), 2.3 times lower than
Norway. If PT had the same Dutch GLD (excl. insulins)
consumption pattern (% in DDD) an expenditure
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reduction of 118.7 M€ would had been achieved,
corresponding to a decrease of 62.3% in total costs.

Conclusions: Portugal had the highest use of combi-
nations with DPP-4, the lowest intake of oral first-line
agents and insulin consumption rate. Increased use of
first line agents can result in significant savings for pa-
tients, payers, and the health care system.

334. Medication Use and Potentially High Risk
Prescribing in Older Patients Hospitalised for
Diabetes: A Missed Opportunity to Improve Care?

Gillian E. Caughey1, John D. Barratt1, Sepehr
Shakib2,3, Anna Kemp-Casey1 and Elizabeth E.
Roughead1

1Quality Use of Medicines and Pharmacy Research
Centre, Sansom Institute, School of Pharmacy and
Medical Sciences, University of South Australia, Ade-
laide, South Australia, Australia; 2Department of
Clinical Pharmacology, Royal Adelaide Hospital, Ad-
elaide, South Australia, Australia; 3Discipline of Clin-
ical Pharmacology, School of Medicine, University of
Adelaide, Adelaide, South Australia, Australia

Background: The care of older people with diabetes is
particularly challenging; half have three or more comor-
bid conditions and over 60% are likely to have a treatment
conflict with the potential to cause poor health outcomes.
Little is known about the influence of hospitalisation for
diabetes on the prevalence of potential medicine conflicts
or inappropriate prescribing in older people.

Objectives: To examine the appropriateness of medi-
cine use, and extent of treatment conflicts and poten-
tially high risk prescribing in older people prior to,
and after hospitalisation for diabetes.

Methods: A retrospective cohort study was conducted
between 1st Jan 2012 – 31st Dec 2012 among patients
hospitalised for diabetes, using administrative data
from the Australian Government Department of Vet-
erans’ Affairs. Clinical guidelines and Beers criteria
were used to determine appropriateness of medicine
use, and potentially high risk prescribing, including
hyper-polypharmacy, treatment conflicts and inappro-
priate medicine use. Relative differences and 95% CI
for changes in medicine supply 120 days before and
after hospitalisation were calculated. McNemar’s bi-
nomial test was used to compare changes.
ResultsA total of 876 subjects were hospitalised for a

diabetes-related complication. Four months prior, 25%

were not dispensed an anti-diabetic medicine and 25%
had not had their HbA1c measured. Use of anti-dia-
betic medicines increased to 85% after hospitalisation,
with a 25.6% relative increase (95% CI 10.9-42.1) in
the those dispensed insulin. High risk prescribing prior
to admission was high; 70% had more than 10 medi-
cines dispensed, a third had at least one treatment con-
flict and half were dispensed a potentially inappropriate
medicine. Little change in this high risk prescribing
were observed following discharge.

Conclusions: This study identified high risk prescribing
in older people hospitalised for diabetes. While diabetes
medicine use improved following hospitalisation, there
was limited change in potentially inappropriate medicine
use suggesting an opportunity to improvemedication use
in this vulnerable population has been missed.

335. The Application of the HAS-BLED Criteria
within Post Authorisation Safety Studies to
Characterise Anticoagulant New User Patients
with Non-Valvular Atrial Fibrillation (AF): Interim
Results from a Specialist Cohort Event Monitoring
(SCEM) Study

Deborah Layton1,2, Alison Evans1,2, Miranda
Davies1,2, Vicki Osborne1,2 and Saad A. W. Shakir1,2

1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmoth, Portsmouth,
United Kingdom

Background: The Rivaroxaban Observational Safety
Evaluation (ROSE) SCEM study is being conducted as
part of a risk management plan to monitor short-term
(first 3 months) safety and utilisation of rivaroxaban
(Riv). A contextual comparator of new user patients
(pts) prescribed best practice standard care (warfarin-
War) is also being identified. Study objectives include
advancing the understanding of the pt population pre-
scribed Riv in the secondary care setting.

Objectives: An interim analysis to evaluate use of
HAS-BLED to characterise baseline bleeding risk of
pts with AF treated for prevention of stroke/systemic
embolism with Riv or War.

Methods: An observational, population-based cohort
study. The interim cohort was identified through a spe-
cialist network from Sep13 to Mar15 (datalock),
supported by UK Clinical Research Networks. Data
collected via a questionnaire from consenting pt med-
ical charts by specialists incl. baseline pt
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characteristics within HAS-BLED. Descriptive statis-
tics & univariate analyses [OR(95%CI)] were calcu-
lated (% denominator assumes no missing data).

Results: Interim AF cohort; Riv=641, 53% male;
War=477, 56% male. Riv pts were more likely than
War pts to have a stroke history [39% vs 26%;OR
1.8(95%1.4,2.3)], but less likely to have renal disease
[1% vs 4%;OR 0.2 (95%CI0.1,0.6)] or use drugs pre-
disposing to bleeds [2% vs 5%;OR 0.3 (95%
CI0.2,0.7)]. Non-significance differences in baseline
prevalence were observed of uncontrolled hyperten-
sion (3% vs 4%), abnormal liver function (0.5% vs
1%), predisposition to bleeds (4% vs 4%), excess alco-
hol use (2% vs 2%) and age 65+ yrs (84% vs 83%),
respectively.

Conclusions: This SCEM study shows that HAS-
BLED criteria can provide a framework for systematic
collection of baseline bleeding risk data. In this interim
analysis, some differences were observed between the
Riv and War AF cohorts in the reported prevalence of
baseline bleeding risk factors. Findings from this in-
terim analysis will become obsolete when all available
data are analysed for the final report.

336. Characteristics of Patients at Initiation of
Treatment for Primary Chronic Immune
Thrombocytopenia

Charlotta Ekstrand1, Marie Linder1, Honar Cherif2,
Helle Kieler1 and Shahram Bahmanyar1

1Department of Medicine, Karolinska Institutet, Stock-
holm, Sweden; 2Department of Medicine-Hematology,
Uppsala universitet, Uppsala, Sweden

Background: It is recommended that patients with
primary chronic immune thrombocytopenia (cITP)
with platelet values over 30*109 /L without symptoms
of bleeding can be left without any treatment. How-
ever, other factors such as age, comorbidity and co-
medications can influence prognosis of the disease
and might be considered in decision making for start
of treatment.

Objectives: To study demographical and clinical char-
acteristics of patients with cITP at initiation of ITP-
treatment.

Methods: We identified 1,756 adults (18 years or
older) with a diagnosis of primary cITP between
2009 and 2014 using the Swedish Patient Register.

Codes D69.3 and D69.4 from the Tenth Revision
of the International Classification of Diseases were
used to identify patients. Data on platelet levels,
treatments, comorbidity and co-medication were re-
trieved from medical records and the national
registries.

Results: In total 824 (47%) patients were treated for
their cITP during the study period, from those 485
were treated for the first time. There was no sex differ-
ence for those who were treated and their mean age
was 56 years (SD=21). Median value for platelet
counted within 10 days preceding the first treatment
was 18*109 /L (IQR 7-35*109) and mean value was
30*109 /L (SD=40*109). A second treatment was re-
ceived by 255 patients from which 104 (41%) were
add-on treatments. Median value for platelet count
before the second treatment was 19*109 /L (IQR 7-
44*109), and mean value was 41*109 /L
(SD=64*109). Mean number of treatments for each
case during the study period was 4 (SD=9), and the
most common drugs were corticosteriods, IVIg and ri-
tuximab. Platelet value at initiation of treatment was
similar in those with or without comorbidity. Bleed-
ings requiring hospital contact during the same year
as treatment (45% at first and 48% at second treat-
ment) were mostly epistaxis, petechiae and hematoma.
The rates and patterns of comorbidity, other than
bleeding, were similar before the first and second treat-
ment episodes.

Conclusions: Patients with cITP have their first treat-
ment according to the international recommendations.
However, those receiving a second treatment had
higher platelet counts.

337. Factors Associated with Rivaroxaban
Prescribing in Specialist Care Setting: Interim
Results from the Rivaroxaban Observational
Safety Evaluation (ROSE) Study

Deborah Layton1,2, Alison Evans1,2, Miranda
Davies1,2, Vicki Osborne1,2 and Saad A. W. Shakir1,2

1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmoth, Portsmouth,
United Kingdom

Background: Increasingly choice of medicines is
guided by published guidelines. ROSE is being con-
ducted as part of a risk management plan to monitor
short-term (first 3 months) safety and utilisation of
rivaroxaban (Riv). A contextual comparator cohort of
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new user patients (pts) treated via standard care (war-
farin-War) is also being identified. Study objectives in-
clude advancing the understanding of use of Riv in the
secondary care setting.

Objectives: An interim analysis of treatment setting
and factors influencing anticoagulant prescribing
decisions.

Methods: An observational, population-based cohort
study. The interim cohort was identified through a spe-
cialist network from Sep13 to Mar15 (data lock date),
supported by UK Clinical Research Networks. Data
collected via a questionnaire from consenting pt med-
ical charts by specialists included reasons for prescrib-
ing such as guidelines. Descriptive statistics were
calculated (% denominator assumed no missing data;
sub-cohorts were pooled by indication: treatment/pre-
vention of DVT/PE; prevention of stroke/systemic em-
bolism in pts with non-valvular AF).

Results: Interim cohort =2022 (54% Riv vs 46%
War); median age 71 yrs (IQR 59, 80); 56% (1131)
male; 59% (1193) were outpts; AF cohort =1118:
Riv (59%), War (51%) and the DVT/PE cohort
=860: Riv (39%), War (46%). Irrespective of indica-
tion, the most frequently provided prescribing reason
was clinical judgement [Riv (98%), War (82%)]. Other
reasons were NICE guidance [Riv (25%), War (40%)],
lifestyle impact [Riv (29%), War (3%)] and formulary
guidelines [Riv (15%), War (28%)]. Similar patterns
were observed when data were stratified by indication
group.

Conclusions: This interim analysis shows that in UK
secondary care clinical practice, prescriber clinical
judgement is the overriding factor affecting treatment
choice. Whilst guidelines are important, their influence
on prescribing decision differs between the two drugs.
Non-clinical lifestyle considerations appear to be more
important for patients treated with Riv than War. A
formal multi-level analysis of determinants of pre-
scribing is planned for the final analysis.

338. Cohort Characteristics and Determinants of
Prescribing Rivaroxaban in Primary Care in
England: Interim Results from a Post
Authorisation Safety Study (PASS)

Sandeep Dhanda1, Miranda Davies1,2, Deborah
Layton1,2, Vicki Osborne1,2 and Saad A. W.
Shakir1,2

1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmoth, Portsmouth,
United Kingdom

Background: A UK PASS is being conducted as part
of a risk management plan to monitor the safety and
use of rivaroxaban (Riv) as prescribed for medical
conditions requiring anticoagulation. Increasingly, pa-
tient (pt) prescribing is influenced by published guide-
lines. One study objective was to evaluate Riv
prescribing in real-life clinical practice in primary care
in England.

Objectives: A planned interim analysis to describe co-
hort characteristics and determinants of prescribing.

Methods: An observational cohort study. Interim co-
hort was identified from dispensed prescriptions of
Riv in England from Dec 2011 to Jul 2015 (datalock).
Questionnaires requesting information on drug
utilisation were sent to prescribing general practi-
tioners (GPs) at ≥3, and ≥12 months after 1st Riv pre-
scription issued for each pt. Summary descriptive
statistics were calculated; % denominator where re-
sponse given; pts with single indications reported were
analysed within mutually exclusive groups.

Results: Interim evaluable cohort =8372 pts (median
age 75 years (IQR 64-83)); 4223 (50.5%) female; indi-
cation of non-valvular atrial fibrillation (AF) reported
for 4764 pts (56.9% cohort) and venous thromboem-
bolism (VTE) for 2286 pts (27.3% cohort). More than
half of pts (4862, 59.4%) were initiated on 20 mg od.
Riv was initiated more frequently in secondary vs. pri-
mary care setting (4467, 55.3% vs. 3530, 43.7%). Rec-
ommendation from a specialist was the most frequent
reason for prescribing (4509, 56.3%), followed by
clinical judgement (2029, 25.3%), lifestyle/
anticoagulation monitoring needs (1695, 21.1%) and
recommendation by guidelines (1073, 13.4%).

Conclusions: The interim analysis reveals that Riv is
largely prescribed within the licensed indications of
AF and VTE. In terms of GP prescribing determinants,
recommendation from a specialist would appear to be
most influential, however approximately one fifth of
GPs cite pt lifestyle factors (anticoagulation monitor-
ing needs) as critical to the decision to prescribe.
These results will become obsolete when further eval-
uation and validation are complete for the final report.

339. Characterisation of Baseline Risk Factors for
Bleeding Outcomes in Patients with Non-Valvular
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Atrial Fibrillation (AF) Prescribed Rivaroxaban in
Primary Care in England: Interim Results from a
Post Authorisation Safety Study (PASS)

Sandeep Dhanda1, Miranda Davies1,2, Deborah
Layton1,2, Vicki Osborne1,2 and Saad A. W.
Shakir1,2

1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmoth, Portsmouth,
United Kingdom

Background: Rivaroxaban, first approved in the EU
in 2008, is one of the novel oral anticoagulants. To ad-
vance the understanding of the safety and use of
rivaroxaban, a UK PASS is being conducted in pri-
mary care as part of a risk management plan. Study ob-
jectives include characterisation of baseline risk of
bleeding in patients (pts) with AF.

Objectives: To characterise baseline risk factors for
bleeding in pts prescribed rivaroxaban in primary care
in England.

Methods: An observational cohort study. Interim co-
hort identified from dispensed prescriptions of
rivaroxaban in England from Dec 2011- Jul 2015. Risk
factors for bleeding were collected from prescribing
general practitioners (GPs) via questionnaires sent
≥3, and ≥12 months after 1st prescription issued for
each pt. Summary descriptive statistics were calcu-
lated (% denominator is of interim AF cohort assum-
ing no missing data; pts with other or multiple
indications excluded).

Results: The interim evaluable 3-month AF cohort
consisted of 4764 pts [median age 77 years (IQR 69-
84)]; 2316 (48.7%) female). Relevant risk factors re-
ported at baseline included: age>65 yrs (4193,
88.0%), stroke history (662, 13.9%), history of bleed-
ing (114, 2.4%), excessive alcohol intake (85, 1.8%),
uncontrolled hypertension (40, 0.8%), renal disease
(38, 0.8%), medication use predisposing to bleeds
(26, 0.6) and abnormal liver function (20, 0.4%).
4198 (88.2%) pts had a HAS-BLED score of 1
(3490, 73.3%) or 2 (708, 14.9%). 88 pts (1.9%) had
a score of ≥3 indicating high risk of bleeding.

Conclusions: The results from this interim analysis
show that the prevalence of stroke history is very com-
mon in patients with AF starting rivaroxaban,
followed by a history of bleeding and excessive alco-
hol intake. A HAS-BLED score necessitating caution

or regular review (i.e ≥3) was reported in 1.9% of
the cohort. These results will be superseded after vali-
dation and follow-up are complete for the final
analysis.

340. A Retrospective Analysis in a Local Health
Authority in Northern Italy to Evaluate the
Utilization of Oral Anticoagulants

Alfredo Cocci1, Silvia Lucchi1 and Salvatore
Mannino2

1Health Protection Agency ATS Valpadana, Cremona,
Italy; 2Territorial Social Health Autority ASST Cre-
mona, Cremona, Italy

Background: Oral anticoagulants modify blood
clotting capacity and are widely used for long-term
prevention or treatment of thrombosis. The traditional
drugs are vitamin K antagonists, while the new agents
target either factor Xa or thrombin.

Objectives: To evaluate utilization pattern of antico-
agulants in province of Cremona.

Methods: Data were retrieved from administrative da-
tabases; they included the register of residents in the
province of Cremona, dispensed drugs, hospitaliza-
tions and outpatient care. A retrospective drug utiliza-
tion study was conducted, enrolling subjects≥40 years
old with at least one prescription of drugs with ATC
codes B01AA, B01AE or B01AF during the period
January 1st, 2013 – September 30th, 2015. Prevalence
and volume of use were estimated. Frequency analyses
by sex and age were performed. Incident users during
the study period were identified, hospitalization and
outpatient data were analyzed and used as proxy to de-
fine the indication for use. Switching patterns between
traditional (TAO) and new oral anticoagulants (NAO)
were explored.

Results: A total of 10,206 patients received at least
one prescription of anticoagulants during the study pe-
riod: 83% were TAO users and 37% were naïve users.
Overall, 83,590 prescriptions of oral anticoagulants
were cashed, 87% of which for TAO. The most used
TAO was warfarin (88% of all TAO), while dabigatran
was the most prescribed NAO (55% of all NAO).
Overall, 17.0% were NAO users, for an estimated av-
erage 381.3 DDD, against a mean of 310.6 DDD for
TAO. Incident anticoagulant users were prescribed
TAO in 71.5% of cases, almost totally warfarin
(95%). Approximately 35% of subjects was treated
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for nonvalvular atrial fibrillation (NVAF), 10% for
pulmonary embolism and deep vein thrombosis.
Switching between anticoagulants was not frequent,
occurring only in 1.8% of users.

Conclusions: Traditional oral anticoagulants are fre-
quently dispensed in the province of Cremona;
switching between traditional and new anticoagulants
is not so common yet.

341. How Complete Are Primary Care and
Cardiologist Data in Germany for Research of Oral
Anticoagulants in Non-Valvular Atrial
Fibrillation?

Shuk-Li Collings1, Michelle Johnson1, Sebastian
Kloss3, David Evans2, Andrew Maguire1 and Cinira
Lefèvre2

1Centre for Real World Database Studies, OXON Ep-
idemiology, London, United Kingdom; 2Worldwide
Health Economics & Outcomes Research, Bristol-
Myers Squibb, Paris, France; 3Outcomes & Evidence,
Global Health and Value, Pfizer, Berlin, Germany

Background: In Germany, patients can move between
primary care physicians (PCPs) and do not need refer-
ral to specialists, potentially affecting continuity of
care and data quality e.g. availability of medical his-
tory and complete prescription data.

Objectives: To investigate the completeness of PCP
and cardiologist data in Germany and impact on esti-
mates of oral anticoagulant (OAC) persistence in pa-
tients with non-valvular atrial fibrillation (NVAF).

Methods: Patients with NVAF who were newly
treated with an OAC (index prescription) between
Dec-2012 and Oct-2014 in Germany were selected
from IMS Disease Analyzer (DA). PCP and cardiolo-
gist panels from IMS DA were assessed separately.
The completeness of both datasets was assessed by es-
timating median [1st-3rd quartiles] number of physi-
cian visits during the year prior to index date and
regularity of such visits. “Regular” was defined as
those who visited a physician in every quarter of the
prior year and had ≤4 months between visits. Cumula-
tive incidence [95% confidence intervals] of persis-
tence to OAC therapy (i.e. no switch/discontinuation)
at 6 months after OAC initiation were calculated sepa-
rately in each panel. Patients could have initiated mul-
tiple OACs therefore analysis was conducted for each
newly prescribed OAC exposure.

Results: Of 22,151 OAC exposures in the PCP data,
median number of visits during the prior year was 16
[9-24] and 73% had regular visits in the data. Of
2,584 OAC exposures prescribed by cardiologists, me-
dian number of visits was 2 [1-4] and 9% had regular
visits. 6-month OAC persistence rates were higher in
the PCP data (novel OACs [NOACs] 68% [67-68] &
vitamin K antagonist [VKA] 71% [70-72]) than the
cardiologist data (NOACs 44% [41-46] & VKA 29%
[24-35]).

Conclusions: Patients from the PCP panel had a
higher number of visits and more regularly visited
their physician, which may have had an impact on
the observed higher persistence compared to patients
from the cardiologist panel. Continuity of care was
not observed in the cardiologist panel, highlighting
the importance of quality assessments in specialist
data.

342. Compliance and Persistence to
Anticoagulation Therapy: A Retrospective
Analysis in a Local Health Authority in Northern
Italy

Silvia Lucchi1, Alfredo Cocci1 and Salvatore
Mannino2

1Health Protection Agency ATS Valpadana, Cremona,
Italy; 2Territorial Social Health Autority ASST Cre-
mona, Cremona, Italy

Background: Oral anticoagulants modify blood
clotting capacity and are widely used for long-term
prevention or treatment of thrombosis. The traditional
drugs are vitamin K antagonists, while the new agents
target either factor Xa or thrombin.

Objectives: To analyze adherence and persistence of
traditional (TAO) versus new (NAO) oral anticoagulants.

Methods: Data were retrieved from administrative data-
bases; they included the register of residents in the prov-
ince of Cremona, dispensed drugs, hospitalizations and
outpatient care. A retrospective drug utilization study
was conducted, enrolling subjects≥40 years old with at
least one prescription of drugs with ATC codes
B01AA, B01AE or B01AF during the period January
1st, 2013–September 30th, 2015. Compliance was mea-
sured as medication possession ratio (MPR); optimal
compliance was defined at MPR ≥80%. Persistence,
measured with Kaplan-Meier curves, was defined as
time on therapy to discontinuation; patients who stopped
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treatment for 60 days were considered “non persistent”.
Adherence and persistence were estimated for three cat-
egories of users: “new” (who used only NAO), “old”
(only TAO), and switch who used both TAO and NAO.

Results: A total of 10,206 patients received at least
one prescription of anticoagulants during the study pe-
riod, the 37% were naïve-to-treatment. Adherence for
new users was about 63.9% [61.5%-66.3%], for
switch 69.41% [67.7%-71.1%] and for old 42.4%
[42.0%-42.95%]. The MPR grew if subjects with al-
most two prescriptions were considered, overall for
new user reached the 85.9% [84.11%-87.6%]. Adher-
ence is rather similar between gender. Kaplan-Meier
curves showed more persistence for new users after
about 150 days of treatment, before old users were
more persistent than others. Wald-Test underlined that
the difference between curves were statistically signif-
icant (p<0.001).

Conclusions: New oral anticoagulants users are better
compliant and persistent, with an optimal MPR among
those with at least two prescriptions.

343. Determinants of Blood Pressure Control
Among Ambulatory Hypertensive Patients: A
Cross Sectional Study in Ethiopia

Derbew Fikadu Berhe1,2, Katja Taxis3, Flora M.
Haaijer-Ruskamp1, Afework Mulugeta4,
Yewondwossen Tadesse Mengistu5 and Peter G. M.
Mol1,6

1Clinical Pharmacology and Pharmacy, University of
Groningen, University Medical Center Groningen,
Groningen, Netherlands; 2Department of Pharmacy,
College of Health Sciences, Mekelle University,
Mekelle, Tigray, Ethiopia; 3Department of Pharmacy,
Unit Pharmacotherapy & Pharmaceutical Care, Uni-
versity of Groningen, Groningen, Netherlands; 4

School of Public Health, College of Health Sciences,
Mekelle university, Mekelle, Tigray, Ethiopia; 5De-
partment of Internal Medicine, School of Medicine,
College of Health Sciences, Addis Ababa University,
Addis Ababa, Ethiopia; 6Dutch Medicines Evaluation
Board (CBG-MEB), Utrecht, Netherlands

Background: Achieving tight blood pressure (BP)
control has repeatedly shown to improve cardiovascu-
lar outcomes, but implementation remains a challenge.
Africa experiences an epidemiological transition from
infectious diseases to chronic non-communicable

diseases such as hypertension. So far, little is known
about treatment of hypertension.

Objectives: To investigate determinants for BP con-
trol and treatment intensification in Ethiopian ambula-
tory hypertensive patients.

Methods: A cross-sectional study was conducted in 6
public hospitals in Ethiopia. Hypertensive patients in-
cluded were aged ≥18 on prior antihypertensive medi-
cation. The main outcome measures were controlled
BP (SBP/DBP < 140/90 mmHg) and treatment inten-
sification for those patients with uncontrolled BP.
Multivariable logistic regression was used to identify
determinants (sociodemographics, disease and treat-
ment characteristics) for BP control and treatment
intensification.

Results: We recruited 966 patients of which 93% had
BP record at baseline. The mean age was 57 (SD14)
years, 63% were females, and 35% had ≥ 1 cardiomet-
abolic comorbidities. Overall, 335 (37%) patients had
controlled BP. Treatment was intensified for 123
(23%) of 562 patients with uncontrolled BP. Determi-
nants positively associated with achieving target BP
were treatment at a general hospital (adjusted odds ra-
tio 95% CI; 1.72 [1.17; 2.54]), treatment regimens
with beta blockers (1.61 [1,07;2.44]), and a longer
treatment duration (1.04 [1.02;1.07]), while negatively
associated determinants were previously uncontrolled
BP (0.37 [0.27;0.51]), treatment regimens with di-
uretics (0.66 [0.47;0.92]), older age (0.99
[0.98;1.00]), and longer refill period (0.86
[0.74;1.00]). The only significant determinant for
treatment intensification in our multivariable model
was longer duration of therapy (1.03 [1.00;1.05]).

Conclusions: The level of BP control in our study is
similar to that described in European countries. Inter-
vention programs to improve BP control should target
previously uncontrolled patients, those who are elder
or visit specialised hospitals. Programs should also ad-
dress specific drug regimens and aim for frequent
refills.

344. Adherence to Lipid-Lowering Therapy in
Elderly – A Pharmacy Database Study in Bulgaria

Hristina Lebanova1 and Evgeni Grigorov2

1Medical University - Pleven, Pleven, Bulgaria; 2

Medical University - Varna, Varna, Bulgaria
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Background: Patients with dyslipidemia are at high
risk for cardiovascular diseases. Adherence with pre-
scribed therapy can considerably mitigate this risk
and is important in these patients.

Objectives: The aim of this study is to evaluate adher-
ence to lipid-lowering therapy in patients over 65
years old using pharmacy dispensing records and de-
fine predictors of non-adherence.

Methods: This retrospective study examined the refill
patterns of 341 patients diagnosed with hyperlipid-
emia (ICD code E75.8) from their automatic phar-
macy dispensing records for a period of 24 months.
Adherence was measured as proportion of days
covered by each one month interval following enrol-
ment in study. Patients were considered adherent if
they had filled prescriptions no later than 5 days after
due date. Age, sex, comorbidities, generic/brand med-
icines were evaluated as potential predictors of
adherence.

Results: Two-year adherence rates were 70% for
women and 64% for men. Lower copayments were
associated with higher levels of adherence for both
groups. After adjustment for age, sex, comorbidities
and other potential predictors, patients were more
likely to be adherent if they were female, age 65-
75 years old and with a history of coronary heart
disease.

Conclusions: Elderly patients have low rates of adher-
ence to lipid-lowering therapy. This suggests that they
receive limited benefit from their therapy.

345. The Association Between Statin Therapy and
Neovascular Age-Related Macular Degeneration

Wan-Ju Annabelle Lee, Chien-Hsun Li, Ching-Lan
Cheng and Yea-Huei Kao Yang

Institute of Clinical Pharmacy and Pharmaceutical
Sciences, National Cheng Kung University, Tainan,
Taiwan

Background: Statins may inhibit atherosclerotic pro-
cess, an essential pathophysiologic manifestation in
neovascular age-related macular degeneration
(nAMD). However, little is known on the preventive
effect of statin therapy on nAMD.

Objectives: The study aimed to investigate the rela-
tionship between statin therapy and nAMD.

Methods: A case-control study was conducted by
using the Taiwan’s National Health Insurance Re-
search Database (NHIRD), containing 1 million bene-
ficiaries who were randomly sampled in 2005. The
cases were defined as patients with diagnosis of
nAMD (ICD9 of 362.52) from 2000 to 2010. The in-
dex date was set as the first date of nAMD diagnosis.
The control group was selected from the non-AMD
cohort, which excluded AMD patients (ICD9 of
362.5x), by matching on age, sex, and the index year.
The statin use was defined as at least 1 prescription of
statin (ATC code of C10AA). Odds ratio for the asso-
ciation between statin use and nAMD was calculated
by logistic regression model, adjusted for socioeco-
nomic status, past history of eye diseases, co-medica-
tions for eye diseases, and other comorbidities and
co-medications.

Results: 1048 cases were identified and matched to
1048 controls. The mean age of cases was 64.58 year
old, and 52.2% (547/1048) cases are female. Among
cases, 15.07% (158/1048) had at least 1 prescription
of statin, while 15.27% (160/1048) controls had expo-
sure to statin. The crude odds ratio for the association
between statin use and nAMD is 0.98 (95% CI 0.81-
1.12). The association remained insignificant after ad-
justment by multiple logistic regression (OR 0.95,
95% CI 0.91-1.22).

Conclusions: The statin use was not associated with
the development of nAMD. Additional prospective
studies would be needed to determine the preventive
effect of statin on nAMD.

346. Association Between Exposure to Evidence-
Based Heart Failure Drug Treatment and All-
Cause Hospitalization and All-Cause Mortality

Jocelyne Moisan1,2, Catherine Girouard1,2, Norma
Pérez2, Éric Demers2 and Jean-Pierre Grégoire1,2

1Faculté de Pharmacie, Université Laval, Québec,
QC, Canada; 2Axe SP-POS, Centre de Recherche,
CHU de Québec - Université Laval, Québec, QC,
Canada

Background: According to evidence-based consen-
sus clinical guidelines, patients suffering from heart
failure (HF) should be treated with the HF
evidence-based drug treatment (i.e. bisoprolol, meto-
prolol or carvedilol + an ACE inhibitor, an angioten-
sin receptor blocker or hydralazine + isosorbide
dinitrate).
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Objectives: To assess the association between expo-
sure to HF evidence-based drug treatment and 1) all-
cause hospitalization and 2) all-cause mortality,
among people newly diagnosed for HF.

Methods: We conducted two nested case-control
studies using Quebec (Canada) medico-administrative
data. We selected cases and controls in a cohort made
of Quebec residents ≥ 18 years who had a first diag-
nosis of HF between 01/01/2000 and 12/31/2009 and
who did not use HF evidence-based drug treatment
before their diagnosis. Cases were those hospitalized
or who died during follow-up. Each case was ran-
domly matched to 4 to 10 controls using incidence
density sampling. Exposure to HF evidence-based
treatment was assessed using the proportion of days
covered (PDC). Adjusted odds ratios (OR) were
calculated using conditional multivariable logistic
regressions.

Results: Among the 125,622 individuals in the co-
hort, 96,794 (77.1%) were hospitalized and 52,064
(41.4%) died during follow-up. Only 8.8% of hospi-
talization cases, 10.8% of their controls, 9.1% of
death cases and 12.4% of their controls had a PDC
≥ 80%. Compared to those with a PDC ≥ 80%, pa-
tients who had a PDC > 0% and < 80%
(OR=1.30 (95% CI=1.25-1.34) or a PDC=0%
(OR=1.41 (1.37-1.45) were more likely to be hospi-
talized. Similarly, compared to those with a PDC ≥
80%, patients who had a PDC > 0% and < 80%
(OR=1.46 (95% CI=1.41-1.52) or a PDC=0%
(OR=1.64 (1.58-1.70) were more likely to die dur-
ing their follow-up.

Conclusions: Exposure to HF evidence-based drug
treatment is suboptimal. A low exposure could in-
crease the risk of hospitalization and have a detrimen-
tal effect on survival of HF patients.

347. Classification of Drugs Implicated in Cases of
Proarrhythmia: Results from the Drug-Induced
Arrhythmia Risk Evaluation (DARE) Study in
England

Abigail Coughtrie1, Elijah Behr2, Deborah Layton1,3

and Saad Shakir1,3

1Drug Safety Research Unit, Southampton, United
Kingdom; 2St. George’s University of London, Lon-
don, United Kingdom; 3University of Portsmouth,
Portsmouth, United Kingdom

Background: Several drugs have been withdrawn due
to QT prolongation (QTp) or Torsade de Pointes
(TdP). The DARE study aimed to improve knowledge
of the epidemiology of proarrhythmia [documented
TdP, ventricular fibrillation (VF) or polymorphic/
non-polymorphic VT (non-QTp); exacerbation of
pre-existing proarrhythmia, newly documented
proarrhythmia or conversion of unsustained
proarrhythmia to sustained; severe >500 ms) or mod-
erate (450 ms male/470 ms female) QTp with past
medical history (PMH) of presyncope or syncope] by
identifying a cohort of cases.

Objectives: Characterise cases and estimate contribu-
tion of individual drugs to risk of proarrhythmia.

Methods: Self-reported data on demography, symp-
toms, PMH and drug history (DH) were gained for
proarrythmia cases referred by cardiologists in En-
gland 2003-2011. PMH/DH were verified from hospi-
tal notes. Implicated drugs were adjudicated by 2
cardiologists and classified (ATC system).
Proarrythmia risk and cytochrome (CYP) P450 activ-
ity were categorised using CredibleMeds; potential
drug-drug interactions were identified using Medscape
Drug Interaction Checker. Analysis comprised de-
scriptive statistics and radar plots.

Results: Of 124 cases, 95 (77%) were QTp-related
and 29 (23%) non QTp-related; mean age 62 yrs [SD
15]; 63% female; PMH: 66 (53%) high blood pressure,
90 (73%) heart rhythm problems, 34 (27%) heart valve
problems; 33 (27%) hypokalaemia at presentation. Of
166 implicated drugs, 70 (42%) were antiarrhythmics
(C01B) [40 amiodarone; 23 flecainide]. A single drug
was implicated in 90 (73%) pts and multiple drug
combinations in 32 (26%) pts [27 >1 CYP inhibitor].
Potential drug-drug interactions were QTp (19),
cardiotoxic (5), conditional (6), other (1). Drugs with
known/possible/conditional QTp risk were implicated
individually in 88 (71%) pts or in combination in 24
(19%) pts.

Conclusions: Antiarrhythmics, non-cardiac drugs and
drug combinations were implicated in the 124 clini-
cally-validated proarrhythmia cases. Underlying car-
diovascular disease was present in most cases.
Selection bias is possible due to referral and adjudica-
tion by cardiologists only.

348. Characterization of New Users of Cilostazol in
the United Kingdom, Spain, Sweden, and Germany
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Jordi Castellsague1, Brian Calingaert2, Beatriz
Poblador-Plou3, Maria Giner-Soriano4, Marie
Linder5, Oliver Scholle6, Cristina Varas-Lorenzo1,
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Torres3, Francisca Gonzalez-Rubio3, Albert Roso-
Llorach4, Anna Citarella5, Edeltraut Garbe6, Tilo
Blenk6 and Susana Perez-Gutthann1

1Epidemiology, RTI Health Solutions, Barcelona,
Spain; 2Epidemiology, RTI Health Solutions, Re-
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Sciences Institute (IACS), REDISSEC, Zaragoza,
Spain; 4Institut Universitari d’Investigació en Atenció
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Background: Cilostazol is indicated in Europe to im-
prove walking distances in patients with intermittent
claudication. The European Medicines Agency evalu-
ated the benefit/risk of cilostazol and recommended la-
beling changes, including addition of unstable angina,
recent myocardial infarction, or recent coronary inter-
vention as new contraindications.

Objectives: To describe the characteristics of new
users of cilostazol in Europe to support evaluation of
its benefit/risk as used in regular clinical practice be-
fore the implementation of new contraindications.

Methods: New users of cilostazol were identified in
five automated health databases—United Kingdom
(THIN), Spain (IACS-EpiChron and SIDIAP), Swe-
den (National Registers), and Germany (GePaRD)—
between 2002 and 2013. New users were characterized
according to the prevalence of cardiovascular disease
and other comorbidity, concurrent use of interacting
medications, new contraindications, duration of use,
and potential off-label prescribing.

Results: We identified 22,593 new users of cilostazol.
Characteristics of users varied across databases. Median
age in years ranged from 68.0 (SIDIAP) to 73.7 (Swe-
den). Between 74.5% (IACS) and 95.7% (GePaRD) of
users had cardiovascular disease other than peripheral
arterial disease, 78.8% (GePaRD) to 91.6% (THIN)
were treated with interacting medications, and 2.7%
(Sweden) to 22.3% (THIN) were treated with potent

CYP3A4 or CYP2C19 inhibitors. Prevalence of new
cardiovascular contraindications ranged from 1.5%
(THIN) to 11.6% (GePaRD), and concurrent use of
two or more antiplatelet drugs ranged from 6.3%
(SIDIAP) to 13.5% (IACS). Between 39.4% (Sweden)
and 52.9% (THIN) of users discontinued cilostazol in
the first 3 months. Between 41.0% (SIDIAP) and
93.4% (THIN) of users were considered to have re-
ceived cilostazol according to the labelling.

Conclusions: This collaborative European study
showed that most cilostazol users were elderly patients
with a high prevalence of comorbidity, particularly of
cardiovascular diseases, high concurrent use of
interacting drugs, and high discontinuation rates in
the first 3 months of treatment.

349. Physician Adherence to Acute Coronary
Syndrome Prescribing Guidelines in Vietnam: A
Prospective Observational Study

Thang Nguyen1,2, Huong Thao Nguyen3, Hoang Thi-
Kim Cao1, Khanh Kim Le1, Suol Thanh Pham1, Hoa
Thi-Kim Pham4, Phong Thanh Pham5, Linh My Ho1,
Trang Ngoc-Diem Thai1, Tam Thi Pham6 and Katja
Taxis2

1Department of Pharmacology and Clinical Phar-
macy, Can Tho University of Medicine and Pharmacy,
Can Tho City, Viet Nam; 2Department of Pharmacy,
Unit of Pharmacotherapy and Pharmaceutical Care,
University of Groningen, Groningen, Netherlands; 3

Department of Clinical Pharmacy, University of Med-
icine and Pharmacy at Ho Chi Minh City, Ho Chi
Minh City, Viet Nam; 4Cardiology Department, Can
Tho General Hospital, Can Tho City, Viet Nam; 5Car-
diology Department, Can Tho Central General Hospi-
tal, Can Tho City, Viet Nam; 6Faculty of Public
Health, Can Tho University of Medicine and Phar-
macy, Can Tho City, Viet Nam

Background: Acute coronary syndrome (ACS) is a
leading cause of death in Vietnam, guidelines describe
the essential role of medications in treatment, but little
is known about actual prescribing patterns.

Objectives: To determine the extent of physician ad-
herence to ACS prescribing guidelines at hospital dis-
charge and to identify factors correlated with
adherence and clinical outcomes.

Methods: We conducted a prospective observational
study on all patients with ACS discharged from two
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public hospitals in Can Tho city, Vietnam between Jan-
uary and October 2015. Patients who were transferred to
another institution or who discharged home without a
prescription were excluded. Data were collected from
medical records and telephone interviews with patients
at 1 month after discharge. The extent of physician
adherence to guidelines was defined as the percentage
of eligible patients receiving guideline-recommended
medications at discharge. Factors correlated with
physician adherence and 30-day readmission or death
were identified using logistic regression.

Results: Overall, 550 patients were included (mean
age 68.5 (SD 13) years, 55% male). Anti-platelet
agents and angiotensin-converting enzyme inhibitors/
angiotensin receptor blockers were prescribed for
94%; beta blockers for 64%; statins for 95%; and all
4 medications for 53% of eligible patients. Patients
were more likely to receive all 4 medications at dis-
charge when undergoing an invasive procedure (OR
5.2; 95% CI 2.7-10.3) or not having health insurance
(OR 2.3; 95% CI 1.1-4.8). Patients had a higher risk
of 30-day readmission or death when having diabetes
(OR 3.5; 95% CI 1.6-7.4), estimated glomerular filtra-
tion rate (eGFR) < 60 mL/min (OR 2.7; 95% CI 1.4-
5.2), or not receiving all 4 guideline-recommended
medications at discharge (OR 3.7; 95% CI 1.9-7.2).

Conclusions: In general, physicians closely adhered to
ACS prescribing guidelines in Vietnam. But prescribing
of all 4 guideline-recommended medications could be
improved, especially for patients with insurance.

350. Lipid Profile and Patient Characteristics Prior
to Initiation of Niaspan (Extended Release Niacin)
Therapy: Analysis of a Large Electronic Medical
Record Database

Syed S. Islam, Ran Gao, Michael F. Jarvis, Ramon
Espaillat and Hans P. Bacher

Abbvie, North Chicago, IL, United States

Background: The combination of high TG and low
HDL-C is recognized as a lipid risk factor for the
development of atherosclerotic cardiovascular dis-
ease. Niaspan’s indications include its use as mono-
therapy for the treatment of very high TG levels
and for the raising of HDL-C. The patient character-
istics and lipid profile, prior to initiation of therapy,
in the real world clinical setting has not been well
documented.

Objectives: The objective of this study was to evalu-
ate the lipid values, particularly TG and HDL-C levels,
as well as prevalence of CHD/CHD risk equivalent
prior to starting Niaspan therapy in the General Elec-
tric (GE) outpatient population.

Methods: Using electronic medical record data of
outpatient care in GE system, all adult (age≥18
[thinsp]years) patients with a first prescription of
Niaspan (defined as the absence of any previous pre-
scription of Niaspan/Niaspan combination products
for at least six months) were identified between July
1 2000 and June 30 2013. Patients were categorized
based on lipid values into three groups: (a) high TG
(≥200 mg/dL) or low HDL-C values <40 mg/dL in
men, <50 mg/dL in women) or combination of the
two; (b) normal TG and HDL-C values (TG < 200
mg/dL and HDL-C ≥ 40 mg/dL in men/≥50 mg/dL
in women) (3) Others.

Results: There were 89,091 new users, 65.0% were
men, and 94.2% above 40 years old, 77%
(n=68,538) had HDL-C or TG levels measured within
6 months prior to initiation of therapy. Mean (± SD)
values for TG, HDL-C, and LDL-C for females were
221.6 ± 139.7 mg/dl, 46.4 ± 15.8 mg/dl and 123.5 ±
46.2 mg/dl respectively. Mean values for men were
213.3 ± 145.9 mg/dl, 36.4 ± 10.9 mg/dl, and 99.7 ±
37.9 mg/dl respectively. Overall, 77% had either TG
and or HDL-C abnormality and 34% had abnormality
of both TG and HDL. Among abnormal TG and HDL
group the ratio of TG to HLD-C was very high among
younger age group. More than a third of the patients
had diagnosis of CHD or CHD risk equivalent prior
to starting Niaspan.

Conclusions: Drug utilization analysis demonstrates
that the majority of Niaspan users had high TG and/
or low HDL-C. TG/HDL-C ratios was higher in youn-
ger population.

351. The Temporal Trend of the Prevalence of
Heart Failure Hospitalization Prior to Dispensing
of Dronedarone

Chuntao Wu1, Andrew Koren1, Jane
Thammakhoune1, Hayet Kechemir2, Stephanie
Tcherny-Lessenot2, Susan Welsh1 and Juhaeri
Juhaeri1

1Sanofi, Bridgewater, NJ, United States; 2Sanofi,
Chilly-Mazarin, France
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Background: Dronedarone is an antiarrhythmic drug
approved by the US Food and Drug Administration
in 2009. Dronedarone is contraindicated in and has a
boxed warning for patients with symptomatic heart
failure with recent decompensation requiring hospital-
ization or NYHA Class IV heart failure. Accordingly,
a risk evaluation and mitigation strategy has been in
place to prevent the use of dronedarone in such
patients.

Objectives: To examine the temporal trend of the
prevalence of heart failure hospitalization within 30
days prior to dispensing (initiation or refilling) of
dronedarone.

Methods: Dispensing of dronedarone between July
2009 (launch date in the US) and December
2013 and heart failure hospitalizations within 30
days prior to each dispensing were identified using
the Clinformatics DataMart and the MarketScan
databases. In each database, the prevalence of heart
failure hospitalization within 30 days prior to dis-
pensing of dronedarone was calculated for each
quarter starting with the third quarter (Q3) of
2009.

Results: A total of 9,474 and 46,759 dronedarone
users who had at least 30 days of continuous enroll-
ment in databases prior to the dispensing of
dronedarone were identified in Clinformatics and
MarketScan, respectively. The quarterly prevalence
of heart failure hospitalizations within 30 days prior
to each dispensing ranged from 0.6% (10/1,766; 95%
confidence interval (CI): 0.2 – 0.9%) in Q3 2013 to
3.1% (30/964; 95% CI: 2.0 – 4.2%) in Q4 2009 in
Clinformatics and from 1.2% (117/9,631; 95% CI:
1.0 - 1.4%) in Q3 2013 to 5.0% (74/1,491; 95% CI:
3.9 - 6.1%) in Q3 2009 in MarketScan. There was a
statistically significant downward trend in prevalence
in both databases (P < 0.001).

Conclusions: The prevalence of heart failure hospital-
ization prior to dispensing of dronedarone was low and
there was a significant downward trend over time in 2
claims databases in US. The results suggest that the
risk evaluation and mitigation strategy is effective in
limiting the use of dronedarone in patients with recent
heart failure hospitalization.

352. Patterns Of Statin Initiation And Continuation
In Cancer Patients Towards End-Of-Life

Amelia Smith1, Laura Murphy2, Ian Barron3 and
Kathleen Bennett2

1Pharmacology and Therapeutics, Trinity College
Dublin, Dublin; 2Population and Health Sciences,
Royal College of Surgeons in Ireland, Dublin; 3Johns
Hopkins Bloomberg School of Public Health, Balti-
more, MD, United States

Background: Statins are widely used in the preven-
tion of cardiovascular disease. The potential benefit
of statin use in those with reduced life expectancy
may be limited to high-risk cardiovascular patients,
and may be considered for discontinuation otherwise.
Studies investigating statin exposure and cancer out-
comes, not accounting for these changes in statin use
towards end-of-life, may be subject to reverse causa-
tion. A method for dealing with this is lagging drug
exposure, which requires information on how statin
exposures change prior to death.

Objectives: The aim of this study was to longitudi-
nally describe changes in statin exposure prior to
death, in patients with breast or colorectal cancer.

Methods: This study was carried out using linked
national cancer registry and pharmacy claims data.
Patients who died of their breast or colorectal cancer
(cases) were matched (by cancer type, tumour stage,
age at diagnosis, gender, and pre-diagnostic statin
use) to patients who survived (controls), and the
probability of initiating statin, or continuing statin
use was estimated in the five years prior to a can-
cer-specific death (cases) or index date (controls).
Conditional binomial models were used to estimate
relative risks and risk differences for associations
between statin initiation/continuation and cancer-spe-
cific death/index date with 95% confidence intervals
(CI).

Results: In breast cancer cases (N=1,055) matched to
controls (N=1,577), and colorectal cancer cases
(N=1,668) matched to controls (N=1,668), we ob-
served no difference in statin initiation, approaching
cancer death/index date. The probability of continuing
statin use appears to decline in the year prior to a
breast or colorectal cancer death. In the week prior to
death, the probability of continued statin use was
45.7% for breast cancer cases, compared to 76.5% of
breast cancer controls (RD -0.30 95%CI -0.38, -
0.23); and 30.8% for colorectal cancer cases, versus
77.4% for controls (RD -0.47 95% CI -0.55, -0.38).
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Conclusions: A significant proportion of patients
cease statins in the time prior to a cancer specific
death. This has implications for epidemiological stud-
ies that investigate statin-use and cancer mortality.

353. Continuity of Prescribing and Medication
Adherence in Patients with Schizophrenia and
Cardiometabolic Comorbidities

Joel F. Farley1, Richard A. Hansen2, Marisa E.
Domino3, Neepa Ray1, Nirosha Mahendraratnam1

and Matthew L. Maciejewski4

1UNC Eshelman School of Pharmacy, University of
North Carolina, Chapel Hill, NC, United States; 2

Harrison School of Pharmacy, Auburn University, Au-
burn, AL, United States; 3UNC Gillings School of
Global Public Health, University of North Carolina,
Chapel Hill, NC, United States; 4Department of Med-
icine, Duke University, Durham, NC, United States

Background: Patients with schizophrenia often have
comorbid cardiometabolic conditions that increase
risk for morbidity and mortality. Given the preva-
lence of comorbidities in this population, there is
the potential for patients to have prescribing by more
than one provider resulting in disruptions in continu-
ity of care.

Objectives: Our objectives were to examine continu-
ity of prescribing in patients with schizophrenia and
one or more comorbid cardiometabolic conditions
(hypertension, hyperlipidemia, and/or diabetes) and
its effect on medication adherence.

Methods: In a retrospective cohort study using 2010
data, we examined whether medication adherence dif-
fered by the number and type of providers managing
patients from 4 U.S. Medicaid programs. The expo-
sure of interest was a count of the number of Primary
Care Providers (PCPs) and number of Psychiatric Spe-
cialists involved in the prescribing of medications for
each patient in 2009. We hypothesized that having a
single PCP and single psychiatric specialist would re-
sult in the highest proportion of days covered (PDC)
measure of medication adherence to antipsychotic,
oral diabetes, statins for hyperlipidemia, and antihy-
pertensive medications.

Results: Among the 4236 patients with schizophrenia
and one or more cardiometabolic conditions; 2189,
3277, and 2181 had diabetes, hypertension, and/or hy-
perlipidemia respectively and19.36% of patients had

all three comorbidities. The PDC for antipsychotic
medications and medications for cardiometabolic con-
ditions was relatively unaffected by the number of
PCP prescribers involved in patient care. However, in-
creasing the number of psychiatric specialty pre-
scribers from one to three or more was associated
with higher antipsychotic adherence (76.4 vs 83.1%)
but poorer cardiometabolic medication adherence
(62.8% vs 56.5% for diabetes, 71.7% vs 70.1% for hy-
pertension, and 60.1 vs 51.6% for hyperlipidemia).

Conclusions: Continuity of prescribing appears to in-
fluence adherence to mental health and cardiometa-
bolic conditions differently. Additional analyses are
needed to control for the severity of illness in this pop-
ulation to inform interventions to improve medication
use.

354. Time-to-Treatment In The Management Of
Relapsing/Remitting Multiple Sclerosis

Lisa G. Pont1, Minass Semerdijan2, Therese Burke3,
Linda Mekhael3, Stephen Vucic3 and Vanessa
Hughes2

1Australian Institute of Health Innovation, Macquarie
University, North Ryde, NSW, Australia; 2Sydney
Nursing School, University of Sydney, Sydney, Austra-
lia; 3Neurophysiology, Westmead Hospital, Westmead,
Australia

Background: Despite drug therapy for multiple scle-
rosis (MS) having a critical role in in slowing disease
progression and alleviating sympotms, many patients
appear to delay onset of treatment.

Objectives: The aim of this study was to explore the
time-to-treatment in a longitudinal cohort of MS pa-
tients and identify factors associated with delay in
treatment initiation.

Methods: Data from a longitudinal patient cohort of all
patients treated at a specialist MS clinic in Sydney, Aus-
tralia was used. All patients with relapsing remitting dis-
ease, treated at the clinic between June 2008 and
September 2015 were included in the study. Time to
treatment initiation was calculated as the number of days
between the first date of documented definitive diagno-
sis, and the date that the drug therapy treatment was first
prescribed. Cox regression survival analysis was used to
identify factors associated with time to initiation.
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Results: The cohort comprised 109 patients of whom
84.4% initiated treatment in the study period. Inter-
ferons (1alpha, 1beta and pegylated, 62.0%, n=57/
92) were most commonly the first agent commenced.
The median time-to-initiation was 62 days (IQR 7-
142 days). Almost one fifth (19.5%) commenced treat-
ment on the day of diagnosis and 34.8% commenced
within a month. Only commencement of interferon 1
alpha was associated with significant delays in time
to treatment (OR=5.089, 95%CI 1.044-24.791). No
clinical factors including age, gender, level of disabil-
ity, quality of life, lesion load at diagnosis, and fatigue,
were significant in predicting delays treatment
initiation.

Conclusions: While many patients are treated within
weeks of receiving a diagnosis of MS, many patients
experience significant delays in the commencement
of therapy. Some differences in time to treatment were
observed for the different drug classes used but further
work to better understand these delays are needed to
ensure patients receive optimal care.

355. Potentially Inappropriate Prescriptions for
Stimulant Medication for Treatment of Attention
Deficit Hyperactivity Disorder Among Canadian
Adults

Wayne Khuu1, Diana Martins1, Mina Tadrous1,2, Zhan
Yao1, Samantha Singh1, Michael Paterson1,
Muhammad M. Mamdani1,2, David N. Juurlink1,3

and Tara Gomes1,2

1Institute for Clinical Evaluative Science, Toronto; 2

Applied Health Research Centre, Li Ka Shing Knowl-
edge Institute, St. Michael’s Hospital, Toronto; 3

Sunnybrook Research Institute, Toronto

Background: There is increasing awareness of atten-
tion deficit hyperactivity disorder (ADHD) in adults
and a corresponding increase in prescribing of ADHD
medications in this population. The prevalence of po-
tentially inappropriate prescriptions (PIP) for stimulant
ADHD medications has not been documented in
Canada.

Objectives: To describe the rate of PIP of stimulant
ADHD medications among adults across Canada over-
all and stratified by province and age group.

Methods: We used data from public drug programs
across Canada (except Quebec) to investigate PIP of
stimulant ADHD medications among adults aged 18

years of age or older in 2013 and 2014. In order to define
PIP of stimulant ADHD medication, we identified pre-
scriptions of at least 30 units. PIPs were then defined as
subsequent prescriptions that were dispensed within 1-7
days of the initial prescription by a different physician
and different pharmacy. Proportions of PIP were calcu-
lated as the number of prescriptions that were potentially
inappropriate among all stimulant ADHD medications
prescribed. Analyses were stratified by province and
age group (18-25, 26-35, 36-64, 65+).

Results: The rate of PIP for stimulant ADHD medica-
tions was low <0.3%; N=2,574) across all provinces.
Overall, Ontario had the highest rate of PIP followed
by Alberta and British Columbia (range from 0.2-
0.5%). In Manitoba, Newfoundland and Labrador,
and Saskatchewan the rate of PIP was highest among
those aged 18-25, whereas in Alberta, British Colum-
bia, and Ontario the highest rate of PIP was among
those aged 26-35.

Conclusions: The rate of PIP for stimulant ADHDmed-
ications in adults across Canada was low overall, highest
in Ontario, and highest in individuals aged 18-35.

356. Psychotropic Medication Use in Patients with
Eight Major Cancers in Japan: A Retrospective
Descriptive Study Using a Health Insurance Claims
Database

Izumi Sato1, Hideki Onishi2 and Koji Kawakami1

1Department of Pharmacoepidemiology, Graduate
School of Medicine and Public Health, Kyoto Univer-
sity, Kyoto, Japan; 2Department of Psycho-Oncology,
Saitama Medical University International Medical
Center, Saitama, Japan

Background: Although psychiatric comorbidity is
common among cancer patients, no study has exam-
ined the use of psychotropic drugs at a national level
in Japan.

Objectives: To investigate the prevalence and pre-
scription patterns of the use of psychotropic drugs
among patients with any of the eight major cancers af-
ter an initial diagnosis using a health insurance claims
database in Japan.

Methods: A retrospective descriptive study was per-
formed using a health insurance claims database
consisting of approximately 300 million patients’
medical fee receipts provided by over 50 health
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insurance societies across Japan. We extracted data of
newly diagnosed patients aged 18 to 74 years with any
of the eight major cancers (breast, colorectal, liver,
lung, ovary, pancreas, prostate, and stomach) between
July 2009 and May 2014. We calculated the percent-
ages of the psychotropic drug prescriptions given
within 13 months of an initial diagnosis of any of the
cancers. Psychotropic drugs were defined by the Ana-
tomical Therapeutic Chemical (ATC) classification
system codes N03 to N07.

Results: A total of 25,148 patients (56.6% female)
with a mean (± standard deviation) age of 53
(±10.54) years were included. The cohort consisted
of patients with eight types of cancer (breast, 24.7%;
colorectal, 21.9%; stomach, 15.1%; ovary, 13.7%;
lung, 9.9%; prostate, 3.5%; liver, 3.9%; and pancreas,
3.5%). Of these, 55.7% were prescribed at least one
psychotropic drug; the highest proportion was 66.3%
in pancreatic cancer patients, while the lowest was
43.6% in prostate cancer patients. Benzodiazepines
(BZDs), the most commonly prescribed psychotropic
drugs, were prescribed to 45.2% of patients. More than
half of the patients with any of the five major cancers
(colorectal, liver, lung, pancreas, and stomach) re-
ceived BZDs, while the proportion in patients with
the other three cancers was approximately 30%.

Conclusions: In Japan, psychotropic drug prescrip-
tion is common among patients with any of the eight
major cancers. The most frequently prescribed
psychotropic drugs were BZDs, and the prevalence
of the prescription varied according to the type of
cancer.

357. Utilization of Psychosocial Services After
Initiation of Antipsychotics in High Risk Youth

Wendy Camelo Castillo, O’Mareen Spence and Susan
dosReis

Pharmaceutical Health Services Research, University
of Maryland, Baltimore, MD, United States

Background: Concomitant management with psycho-
social services (PS) in youth treated with antipsy-
chotics (ATPs) is considered a quality of care
indicator. Despite the evidence on the benefits of PS,
patterns of PS use following ATP initiation are un-
known, especially among high risk youth.

Objectives: To explore patterns and likelihood of PS
utilization after ATP initiation, comparing sub- groups
of youth defined by prior psychotropic use history.

Methods: A retrospective cohort of Medicaid-insured
youth, <21 years, in foster care for at least 1 year
during 2010-2014, from a mid-Atlantic U.S. state,
who initiated ATPs after a 6 month washout, was
identified using Child Welfare linked to Medicaid
Administrative claims. Psychotropic use was defined
as having a prescription for stimulants, antidepressants
or mood stabilizers. Youth were classified based on
psychotropic use in the 12 months prior to initiation
as non-users [NP] (no use of any psychotropics),
past-ATP [P] users (prior to washout) and users of
any psychotropics (except ATP). PS were defined as
any outpatient psychotherapy visit after ATP initia-
tion. Quarterly probabilities PS were compared across
user types using proportion differences. Hazard Ratios
(HRs) with 95% confidence intervals (CI) were
estimated using a multivariate counting process Cox
regression, to compare the risk of PS receipt across
subgroups.

Results: We identified 730 initiators of whom 178
(24%) were past ATP users, 339 (46%) had other use
and 214 (29%) had no use. Eighty-one percent
(n=598) of youth had a PS visit during follow-up,
with 48% of those (n=292) only having one. The
quarterly probability of a PS visit within 3 months of
initiation ranged from 65% to 80%, being lowest in
the P group. P users were less likely to have a PS visit
during follow up when compared to NP (HR 0.83 CI
0.75, 0.92) or other users (HR 0.90 CI 0.38, 2.17).
No differences were observed between other and NP
users (HR 1.04 CI 0.96, 1.14).

Conclusions: Our findings suggest that use of con-
comitant PS in youth is low and varies by history of
psychotropic use. Variability in the utilization of rec-
ommended practices could differentially affect out-
comes in this population.

358. Correlates of In-Patient Initiation of
Antipsychotics Among Elderly Patients Discharged
to Nursing Homes

Kate L. Lapane1, Bill M. Jesdale1, Christine M.
Ulbricht1, Anne L. Hume2, Jon DeShazo3, Jacob
Hunnicutt1, Jennifer Tjia1 and Carmel M. Hughes4

1Quantiative Health Sciences, University of Massa-
chusetts Medical School, Worcester, MA, United
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States; 2University of Rhode Island, Kingston, RI,
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Background: Antipsychotics are often initiated in the
hospital setting for elderly patients discharged to
nursing homes. The extent to which initiation of
antipsychotics varies across hospitals has yet to be
explored.

Objectives: To describe hospital-level variation of in-
patient antipsychotic initiation and to identify patient-
level and hospital-level correlates of initiation among
elderly patients discharged to nursing homes.

Methods: Using an extract from the US Cerner
HealthFacts database (74 acute care hospitals), we
identified 31,272 hospitalizations in 2012 without doc-
umentation of an antipsychotic medication on the day
of admission among 24,907 unique patients aged ≥ 65
years without schizophrenia, Tourette’s syndrome, or
Huntington’s disease and discharged to nursing home.
Initiation of antipsychotics was defined as presence of
an in-patient medication record after admission date.
Correlates of initiation of use at the patient-level (e.g.
age, sex, race, diagnoses) and hospital-level (e.g.
teaching hospital, bed size) were estimated using hier-
archical models.

Results: Six percent had antipsychotics initiated dur-
ing the hospital stay (hospital-specific estimates
ranged from 0% to 15.4%). Women were less likely
than men to have antipsychotics initiated (Odds Ratio
(OR): 0.76; 95% CI: 0.69 – 0.83). Patients with delir-
ium were at greatest risk for initiation (OR: 7.78; 95%
CI: 6.56 – 9.21). The estimated variance of the hospi-
tal intercepts was 0.17 (standard deviation: 0.05) indi-
cating a significant hospital effect on antipsychotic
initiation. Bed size of the hospital facility was the
strongest observed facility-level correlate of antipsy-
chotic initiation (e.g. OR<99 beds versus >500:
0.37; 95% CI: 0.24 - 0.57).

Conclusions: The observed hospital-level variation in
antipsychotic initiation and correlates of initiation sug-
gests that hospitals (as the point of initial prescribing
of antipsychotics) may offer a new target for interven-
tion to reduce antipsychotic use in nursing homes.

359. Prevalence and Associated Factors of
Psychotropic Medication Use: A Cross-Sectional
Study of the Mexican Teacher Cohort

Rene Soria-Saucedo1, Ruy Lopez-Ridaura2, Martin
Lajous-Loeza2 and Veronika Wirtz3

1Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, United States; 2Center of
Poblational Health, National Institute Public Health,
Cuernavaca, Morelos, Mexico; 3Department of
Global Health, Boston University, Boston, MA, United
States

Background: Depression is the second leading cause
of disability globally and among the top ten causes
of disability in Mexico.

Objectives: To study the prevalence of psychotropic
medication use in female teachers in Mexico with se-
vere symptoms of depression and associated factors
including comorbidities, place of living, lifestyle activ-
ities and daily life stressors.

Methods: We used first follow up cycle data (2011-
2013) of the Mexican Teachers’ Cohort and extracted
the records of those teachers with completed informa-
tion on the Patient Health Questionnaire (PHQ9) form,
from a 12-state area in Mexico. Using multivariate
analysis, we assessed the differences between severe
vs mild-no depression in terms of any use of psycho-
tropic medication, comorbidities, age, region, residen-
tial area, amount and intensity of weekly physical
activity, stress, alcohol consumption and smoking
status.

Results: Out of 43,845 teachers with available PHQ9
scores, 7,026 teachers had a score compatible with
moderate-severe depression. The prevalence of severe
depression was 16%. Only nineteen percent of those
with a PHQ9 score suggesting severe depression re-
ceived medication, while teachers with a previous di-
agnosis of depression reported using medication 60%
of the time. Adjusted results showed an increased
medication use in the group with severe depression
(OR 2.52, CI:2.29-2.72), more than three comorbidi-
ties (OR 2.50, CI:2.18-2.87), higher levels of couple,
family and work stress (p <.0001), consumption of
more than 4 glasses of alcohol a month (OR 2.33,
CI:1.93-2.81) and cigarette consumption (OR 1.44,
CI:1.30-1.59). Teachers located in North and Center
rural residencies were more likely to report severe de-
pression compared to their urban counterparts.

Conclusions: Less than a fifth of teachers without a
formal depression diagnosis but consistent clinical
signs of depression are using psychotropic medication.
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The regional drivers of higher proportions of de-
pressed teachers in rural areas in the north and center
states in Mexico warrant future studies to explore pos-
sible barriers to care.

360. Drug-Drug Interactions at Increased Risk of
Adverse Effects for Antipsychotic Users in France
from 2007 to 2012: A Population-Based Study

Anne Bénard-Laribière1, Bernard Bégaud1,2, Elodie
Pambrun1, Fabienne Bazin1, Pernelle Noize1,2,3,
Marie Tournier1,4, Antoine Pariente1,2,3 and Hélène
Verdoux1,4

1INSERM, UMR1219Univ. Bordeaux, Bordeaux,
France; 2CHU Bordeaux, Service de Pharmacologie
Médicale, Bordeaux, France; 3CIC Bordeaux
CIC1401Bordeaux, France; 4Centre Hospitalier
Charles Perrens, Bordeaux, France

Background: Data on antipsychotic (AP) use in pa-
tients with underlying conditions that increase the risk
of adverse effects, such as concomitant use of drugs at
risk of interactions, are lacking.

Objectives: To estimate the prevalence of drug-drug
interactions (DDIs) in AP new users in France. This
study was part of the DRUGS-SAFE program, funded
by the French Medicine Agency (ANSM).

Methods: A yearly repeated cross-sectional study was
conducted from 2007 to 2012 within the French na-
tional healthcare insurance system. DDIs, as defined
in APs Summary of Product Characteristics, were ex-
plored in new users (no AP reimbursement in the year
prior to the first dispensing of AP over each studied
year). Reimbursements of concomitant drugs during
a 60-day period (30 days before and 30 days after
the first dispensing) were used to identify DDIs. Prev-
alence of DDIs was also measured for 2007 and 2013
(at least one AP reimbursement during the year).

Results: From 2007 to 2012, 86% to 88% of AP new
users had at least one concomitant drug at increased
risk of adverse effects at treatment start. In 2012, en-
hanced CNS-depression due to concomitant use of
other sedatives was common (70%), and higher in pa-
tients treated with the most sedative APs 1 such as chlor-
promazine and clozapine >80%). An increased risk of
arrhythmias related to the concomitant use of drugs that
prolong the QT interval, or that induce hypokalemia or
bradycardia was found in 40% of AP new users. An in-
creased risk of atropinic effects due to concomitant use

of other atropinic drugs was found in 29% of new users.
Concomitant use of drugs known to induce orthostatic
hypotension was found in 40% of new users (52% for
chlorpromazine, an AP with high risk of hypotension);
concomitant use of drugs lowering seizure threshold
was observed in 41%. Similar results were found in
prevalent users both in 2007 and 2013.

Conclusions: DDIs at-risk of adverse effects were
very common at AP treatment start, and may persist
all along treatment duration. These results emphasize
that more education on rational prescribing in AP
users is required.
1. Leucht, et al. Lancet 2013; 382: 951–962.

361. Antipsychotic Medication Treatment of New
Depressive Episodes in the USMedicaid Population

Tobias Gerhard1, T. Scott Stroup2, Christoph Correll3,
Cecilia Huang1, Zhiqiang Tan1, Stephen Crystal1 and
Mark Olfson2

1Rutgers University, New Brunswick, NJ, United
States; 2Columbia University, New York, NY, United
States; 3Zucker Hillside Hospital, Glen Oaks, NY,
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Background: Several antipsychotic medications
(APMs) are FDA approved as adjunctive treatments
for depression after insufficient response to antidepres-
sants (ADs). The role of APMs in the community
treatment of depression, however, remains poorly
understood.

Objectives: To characterize the role of APMs in the
community treatment of adult depression.

Methods:We identified all new episodes of adult (25-
64 years) depression in national US Medicaid data
from 2001 to 2010 (n=2,041,372). Episodes with
pre-existing alternative APM indications, such as
schizophrenia or bipolar disorder, were excluded.
Each episode was followed for 1 year to characterize
APM and AD treatment and emerging alternative
APM indications. APM initiators without emerging
APM indications through day 45 following APM initi-
ation were presumed to have initiated the APM for
treatment of depression. Among this group, we deter-
mined whether APM initiation was preceded by mini-
mally adequate AD treatment, defined as active AD
treatment for ≥30 days prior to and including the day
of APM initiation.
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Results: Within 1 year following onset, 14.1%
(n=287,085) of new depressive episodes included an
APM initiation (mean time from diagnosis to APM
initiation: 99.4 days). 41.5% (n=119,026) of APM
initiators developed an alternative APM indication
through day 45 of APM initiation (predominantly bi-
polar disorder or depression with psychotic features)
leaving 58.5% (n=168,059) who presumably initiated
APMs for nonpsychotic depression. APM doses were
generally in line with recommendations for adjunctive
treatment in depression. 73.3% (n=123,160) of pa-
tients initiating an APM for depression did not have
minimally adequate AD treatment prior to APM
initiation.

Conclusions: APMs are commonly used to treat pa-
tients with new episodes of depression. In approxi-
mately 60% of cases APMs appeared to be intended
for the treatment of depression. While APM dosing
patterns were in line with recommendations, almost
3/4ths of the APM-treated patients did not receive
even minimally adequate AD treatment prior to APM
initiation, indicating potentially premature initiation
of a drug class with substantial adverse effects and
medical risks.

362. Potentially Inappropriate Medications in
Elderly Patients: Prevalence and Changes During
Hospital Stay

Daniala L. Weir1,2, Aude Motulsky2, Todd C. Lee1,
Maria-Teresa Moraga2 and Robyn Tamblyn1,2

1Epidemiology, Biostatistics and Occupational
Health, McGill University, Montreal, Canada; 2Mc-
Gill Clinical Health and Informatics Research Group,
Montreal, Canada

Background: Inappropriate prescribing in older pa-
tients is a major cause of preventable adverse drug
events. At the time of hospital admission, there is an
opportunity to stop potentially inappropriate medica-
tions (PIMs).

Objectives: To estimate the prevalence of PIMs upon
admission and describe changes made during
hospitalization.

Methods:We conducted a prospective cohort study of
patients seen at the McGill University Health Center in
Montreal, Quebec, Canada from May 2014-October
2015 who were over the age of 65. Medications pa-
tients were taking upon admission to hospital were

obtained from drugs dispensed in the past 3 months re-
trieved from the provincial pharmanet system as was
their reconciliation action. The STOPP criteria were
utilized to identify PIMs effecting the central nervous
system (CNS) and included use of 1st generation anti-
histamines & prolonged use (≥4 weeks) of benzodiaz-
epines, tricyclic antidepressants (TCA’s) &
antipsychotics since they are commonly prescribed in
this patient population.

Results: Among the 2,042 included patients, mean
age (SD) was 77 (8), and 44% were female. Patients
were admitted to hospital with a total of 19,282 drugs
(9 on average per patient). A total of 718 CNS drugs
were considered to be potentially inappropriate; 570
(28%) patients were admitted with at least one PIM.
Of the 718 inappropriate medications at admission,
417 (58%) were benzodiazepines, 221 (31%) were an-
tipsychotics, 30 (4%) were antihistamines and 50 (7%)
were TCA’s. Within the subgroup of patients (n=742)
for which we had information on medication reconcil-
iation actions, 29% of PIMs present at admission were
stopped upon discharge from hospital; antihistamines
were the least likely to be discontinued (36%) while
antipsychotics were the most likely (22%). Addition-
ally, 31% of benzodiazepines were discontinued.

Conclusions: The prevalence of treatment with PIMs
was high in elderly patients upon admission to hospital
with the most common PIMs including benzodiaze-
pines. The majority of PIMs were not discontinued at
discharge, therefore future research should evaluate in-
terventions to increase the discontinuation of PIMs
during the hospital stay.

363. Initiation Of Strong Prescription Opioids In
Australia: Cohort Characteristics And Factors
Associated With The Type Of Opioid Initiated

Natasa Gisev1, Sallie-Anne Pearson2, Bianca Blanch3,
Briony Larance1, Timothy Dobbins1, Sarah Larney1

and Louisa Degenhardt1

1National Drug and Alcohol Research Centre, UNSW
Australia, Sydney, NSW, Australia; 2Centre for Big
Data Research in Health, UNSW Australia, Sydney,
NSW, Australia; 3Faculty of Pharmacy, The University
of Sydney, Sydney, NSW, Australia

Background: Although the patterns and harms of in-
creasing opioid use have been well documented in sev-
eral countries, there is limited research on opioid
initiation.
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Objectives: To describe the characteristics of Austra-
lians initiating strong opioids and examine the factors
associated with the type of opioid initiated.

Methods: National dispensing records were used to
form a cohort from a 10% sample of people who initi-
ated a strong opioid (buprenorphine, fentanyl,
hydromorphone, morphine, oxycodone) between 29
September 2009 - 31 December 2013 (90-day strong
opioid-free window). We restricted the cohort to con-
cessional beneficiaries so that all dispensed medicines
could be ascertained. Socio-demographic characteris-
tics, previous dispensing histories and index opioid
use were examined. Multinomial logistic regression
was used to calculate adjusted relative risk ratios
(aRRRs) and 95% confidence intervals (CIs) to deter-
mine the factors associated with the type of opioid ini-
tiated, relative to oxycodone.

Results: A total of 125,335 concessional beneficiaries
initiated a strong opioid: 58.3% were female and
63.7% were aged ≥65 years. The most commonly ini-
tiated strong opioid was oxycodone (72.8%), usually 5
mg immediate-release tablets (76.1%). Compared to
people aged 18-44 years, those ≥85 years were 14.18
times as likely (95% CI 12.67-15.87) to initiate mor-
phine than oxycodone. Compared to people with no
previous anti-cancer medicine dispensing, those dis-
pensed an anti-cancer medicine were 2.34 times as
likely (95% CI 2.11-2.60) to initiate morphine than
oxycodone.

Conclusions: The most commonly initiated strong
opioid was oxycodone, usually at lower strengths.
Those who initiated oxycodone were more likely to
be younger with no previous dispensing of an anti-
cancer medicine. As these are high-risk characteristics
for potential harms, a judicious approach when initiat-
ing strong opioids for this group is necessary.

364. Alcohol and Illicit Drug Use and Their
Association with Prescription Opioid Misuse
Among Undergraduate and Postgraduate Medical
Students in Greece

Georgios Papazisis1, Eirini Apostolidou1, Ioannis
Tsakiridis2, Chryssa Pourzitaki1 and Dimitrios
Kouvelas1

1Pharmacology and Clinical Pharmacology, Faculty
of Medicine, Aristotle University, Thessaloniki,
Greece; 23rd Department of Obstetrics and

Gynaecology, Hippokrateion Hospital, Faculty of
Medicine, Aristotle University, Thessaloniki, Greece

Background:Medical students may be at a higher risk
for substance use and this behaviour can create
unfavourable patterns and affect their professional life
in the future.

Objectives: To investigate the prevalence of illicit
drug use and the correlations with alcohol and the non-
medical use of opioid painkillers among medical stu-
dents in Northern Greece.

Methods: 657 undergraduate and postgraduate medi-
cal students from the Faculty of Medicine of the
Aristotle University of Thessaloniki participated in
the study completing a self-administered web survey.
The survey included questions regarding: i) preva-
lence of illicit (e.g marijuana, heroin, cocaine,
ecstasy, amphetamines, LSD, mephedrone) and licit
drug use (opioid painkillers that were used without
physicians consent) and ii) the CAGE questionnaire,
a widely used screening test for potential alcohol
problems iii) a question investigating binge drinking
behaviour. All statistical analyses were performed
using Statistical Package for Social Science (SPSS)
v. 22.0.

Results: Overall, 657 students completed the survey.
The mean age of the participants was 22.2 ± 2.3
years and 90% were undergraduate students.
Lifetime use of illicit drugs was 23,9% (157/657).
The mostly used substance was marijuana (21%)
followed by cocaine (2.3%), ecstasy (2.3%), LSD
2%, ketamine (2%), and amphetamines (1.8%). The
prevalence of lifetime opioid misuse was 19.6%
(129/657). 6.2% of the participants scored positive
in the CAGE scale and 22.2% in the binge drinking
scale. In the multivariate model illicit drug use was
significantly correlated with number of cigarettes
(p<0.001), binge drinking (p<0.001) and also the
study level (undergraduate/postgraduate, p=0.014).
There was no significant correlation with opioid
misuse and the other factors (gender, study year,
CAGE).

Conclusions: Approximately one quarter of the partic-
ipants reported use of illicit drugs and several factors
are independently associated. Further research is
needed to investigate the prevalence, the motivation
and also the impact of this risky behaviour among
medical student population.
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365. Drug Utilization Study for Lisdexamfetamine
Dimesilate in Australia

Dorothea von Bredow1, Birgit Ehlken1, William A.
Blumentals2, Kolb Nikolaus1, Keja Jacco1 and Tricia
Maxwell2

1Health Economics and Outcomes Research, Real
World Evidence Solutions, IMS Health, Munich,
Germany; 2Health Economics, Outcomes Research
& Epidemiology, Shire Pharmaceuticals, Lexington,
MA, United States

Background: Attention Deficit Hyperactivity Disor-
der (ADHD) is a developmental disorder primarily
characterized by the co-existence of attentional prob-
lems and hyperactivity. Lisdexamfetamine dimesilate
(LDX) was authorized for treatment of ADHD in Aus-
tralia in 2013.

Objectives: The overall objective of the study is to
provide utilization data for LDX in Australia.

Methods: This is a cross-sectional study which in-
cludes longitudinal patient level prescription data
(IMS® LRx database) and de-identified patient data
from a survey among physicians known to treat
patients with ADHD. The study was conducted in
an outpatient setting across Australia. Here, data
from 01 September 2013 to 31 August 2015 are
shown.

Results: Data from 101 patients in the survey and
from 1,701 LDX prescriptions in the database for
471 patients were analysed. 76% of the patients
documented in the survey were male. One patient
(1%) was younger than 6 years, 70 patients
(69.3%) were between 6 and 17 years. 30 patients
(29.7%) were adults. No patient was older than 55
years.
All patients had a documented diagnosis of ADHD.

For all but one patient, ADHD was documented as the
main indication for prescribing LDX.
The average daily dose (ADD) prescribed by the

physicians in the survey was between 10 mg to 140
mg, with a mean around 41.9 mg per day. Recom-
mended daily dose of 70 mg was not exceeded in
99% of patients in the physician survey. Mean ADD
derived from IMS® LRx data was 44.6 mg, with
97% within the recommended range.

Conclusions: Overall, the findings indicate that LDX
is prescribed mainly within the label. That is, to the

indicated age group and without exceeding the recom-
mended dosage.

366. Use of Benzodiazepines in Circumstances at
Increased Risk of Adverse Effects in the French
Population

Anne Bénard-Laribière1, Pernelle Noize1,2,3, Elodie
Pambrun1, Fabienne Bazin1, Hélène Verdoux1,4,
Marie Tournier1,4, Bernard Bégaud1,2 and Antoine
Pariente1,2,3

1INSERM, UMR1219Univ. Bordeaux, Bordeaux,
France; 2CHU Bordeaux, Service de Pharmacologie
Médicale, Bordeaux, France; 3CIC Bordeaux
CIC1401Bordeaux, France; 4Centre Hospitalier
Charles Perrens, Bordeaux, France

Background: Prevalence estimates of benzodiazepine
(BZD) use in patients with underlying conditions that
increase the risk of CNS or respiratory depression are
lacking.

Objectives: To estimate the overall prevalent use of
BZD and their use in circumstances at increased risk
for BZD adverse effects in the French population. This
study was part of the DRUGS-SAFE program, funded
by the French Medicine Agency (ANSM).

Methods: A cross-sectional study was performed using
data from the French national healthcare insurance sys-
tem. Prevalence of use was estimated by considering as
users patients who had at least one BZD reimbursement
during the year 2013. The explored at-risk circumstances
for BZD use were: i) drug-drug interactions at risk for
sedation and respiratory depression; ii) comorbidities at
risk for adverse respiratory effects, or for falls or fracture.

Results: The prevalence of BZD use in France in 2013
was estimated at 13.8% (95%CI: 13.7-13.8); it was
higher among women and increased with age. This
prevalence was 10.6% (10.5-10.7) for anxiolytic
BZD, and 6.1% (6.0-6.1) for hypnotic BZD. Roughly
half of BZD users (48.1%; 47.8-48.5) were in at least
one circumstance at increased risk for BZD adverse ef-
fects at index date; this proportion increased with age.
Drug-drug interactions represented the most prevalent
at-risk circumstance; it concerned 39.3% (38.9-39.6)
of BZD users. The drugs most frequently involved
were opioids: analgesics (15.9%; 15.6-16.2) and anti-
tussives (6.8%; 6.6-6.9). Comorbidities at increased
risk for adverse respiratory effects were found in
11.3% (11.1-11.6) of BZD users (13.9% in those aged
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65-69; 13.4-14.5) and comorbidities at increased risk
for falls or fracture in 7.0% (6.8-7.2) of BZD users
(13.4% in those aged ≥80; 12.7-14.0).

Conclusions: This study identified a high prevalence
of at-risk circumstances in BZD users, most com-
monly related to drug-drug interactions. These find-
ings are concerning, given that benzodiazepines are
frequently used especially among the elders.

367. Misuse of Benzodiazepines in the French
Population: A Cohort Study in the Echantillon
Généraliste de Bénéficiaires Between 2007 and 2012

Arnaud Panes1, Regis Lassalle2, Caroline Dureau-
Pournin2, Antoine Pariente1 and Annie Fourrier-
Reglat1

1Inserm U1219University of Bordeaux, Bordeaux,
France; 2CIC1401Bordeaux Teaching Hospital, Bor-
deaux, France

Background: Benzodiazepines are commonly used in
France. A recent study performed by the health author-
ities has reported that 17% of the population had a
benzodiazepine dispensation at least once in 2012.
Studies have shown that benzodiazepine use and espe-
cially misuse is associated with risks (falls, bone frac-
tures, dementia, road traffic accidents, etc.).

Objectives: Estimate of benzodiazepine misuse in
France using a French insurance claims database
(EGB, Echantillon Généraliste de Bénéficiaires).

Methods: Between 2007 and 2012, every subject con-
tributing to the EGB with a first benzodiazepine dis-
pensation (hypnotics including derivatives, i.e.
zopiclone, zolpidem, and anxiolytics). The date of first
dispensation was the index date. Misuse criteria: i/ fre-
quency of concomitant dispensations of 2 benzodiaze-
pines of the same type within 30 days following the
index date; ii/ frequency of index dispensations cover-
ing more than 4 weeks of treatment for hypnotics and
more than 12 weeks for anxiolytics; iii/ frequency of at
least 1 new dispensation of a hypnotic or anxiolytic
over the 2 mths following the end of the treatment cov-
erage period.

Results: About 28 000 subjects were identified be-
tween 2007 and 2012 as new users of benzodiazepines
(about 10 000 hypnotics and 18 000 anxiolytics each
year). According to the year of inclusion, 27% to
30% of hypnotic users and 17% to 20% of anxiolytic

users had at least one misuse criterion. The most fre-
quent misuse criterion was renewal of the first dispen-
sation over the 2 mths following the end of the
treatment coverage period, which varied between
2007 and 2012 from 19 to 22% for hypnotics and from
10 to 12% for anxiolytics. Misuse by a treatment cov-
ering more than 4 wks for hypnotics varied from 14 to
16%, and covering more than 12 wks for anxiolytics
varied from 11 and 19%. Misuse by concomitance var-
ied from 4 to 6% for both hypnotics and anxiolytics.

Conclusions: According to the considered criteria,
one third of hypnotic users and one fifth of anxiolytic
users in France presented with misuse of benzodiaze-
pines. Actions to improve good prescription and use
of benzodiazepines are still needed.

368. Characteristics of Opioid Maintenance
Therapy (OMT) Prescribers and Their
Distribution Among OMT Patients in Ontario

Qi Guan4, Sheryl Spithoff5, Mina Tadrous1,2,4,
Meldon Kahan6,9, Tara Kiran1,2,6,7, Wayne Khuu2,
Diana Martins2, Pamela Leece8 and Tara Gomes1,2,3,4

1Li Ka Shing Knowledge Institute, St. Michael’s Hos-
pital, Toronto, ON, Canada; 2The Institute for Clinical
Evaluative Sciences, Toronto, ON, Canada; 3Institute
of Health Policy, Management and Evaluation, Uni-
versity of Toronto, Toronto, ON, Canada; 4Leslie
Dan Faculty of Pharmacy, University of Toronto, To-
ronto, ON, Canada; 5Department of Family Medicine,
Women’s College Hospital, Toronto, ON, Canada; 6

Department of Family and Community Medicine, Uni-
versity of Toronto, Toronto, ON, Canada; 7Depart-
ment of Family and Community Medicine, St.
Michael’s Hospital, Toronto, ON, Canada; 8Dalla
Lana School of Public Health, University of Toronto,
Toronto, ON, Canada; 9Substance Use Service,
Women’s College Hospital, Toronto, ON, Canada

Background: Opioid maintenance therapy (OMT)
such as methadone and buprenorphine is the standard
of care for opioid dependency in Canada. As the opi-
oid epidemic grows worldwide, a better understanding
of OMT prescribing and its physicians is of the utmost
importance.

Objectives: To describe OMT prescribers in Ontario
and to determine the clustering of OMT patients
among them.
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Methods: We conducted a population-based, cross-
sectional study examining physicians who prescribed
methadone or buprenorphine for OMT to individuals
eligible for publicly funded drug coverage in
Ontario, Canada between January 1, 2014 and
December 31, 2014. We determined the distribution
of OMT patients and urine drug screen (UDS) bil-
lings among these prescribers using linked adminis-
trative data housed at the Institute for Clinical
Evaluative Sciences. Clustering of patients among
prescribers was estimated using Lorenz curves and
Gini coefficients. Baseline physician characteristics
were summarized among low, medium and high
volume prescribers.

Results:We identified 565 methadone prescribers and
635 buprenorphine prescribers for OMT in Ontario in
2014. Physicians were predominantly male (67%)
with a median age of 50 years. We found that the top
10% of methadone prescribers were treating 48%
(N=28 533) of methadone patients in Ontario
(Gini=0.73) and the top 10% of buprenorphine pre-
scribers were treating 43% (N=3876) of
buprenorphine patients (Gini=0.73). The highest vol-
ume methadone prescribers saw an average of 467 pa-
tients and billed and average of 14 147 UDS in 2014,
compared to only 140 patients and 2396 UDS among
medium volume prescribers.

Conclusions: The results show an unequal distribution
of patients among OMT prescribers, with a small
proportion of physicians caring for the majority of
patients. It is uncertain whether this may impact the
quality of primary care provided, therefore these re-
sults will be used in future studies to determine the
quality of care of OMT prescribers in Ontario.
Ultimately, this will inform OMT policy decisions.

369. Detection of Aberrant Opioid Use in
Prescription Claims Data: Comparison and
Validation of Five Algorithms

Kathryn Rough1,2, Krista F. Huybrechts2, Sonia
Hernandez-Diaz1, Rishi J. Desai2, Elisabetta Patorno2

and Bateman T. Bateman2,3

1Department of Epidemiology, Harvard T.H. Chan
School of Public Health, Boston, MA, United States;
2Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 3Department of
Anesthesia, Critical Care, and Pain Medicine,

Massachusetts General Hospital and Harvard Medi-
cal School, Boston, MA, United States

Background: Given the soaring rates of prescription
opioid abuse and overdose in the US, there is
growing interest in applying algorithms to prescrip-
tion claims data to identify aberrant behaviors, such
as misuse, abuse, and diversion. Yet the relative
performance of available algorithms has not been
evaluated.

Objectives: To compare and validate five previously
published algorithms to detect aberrant opioid use:
the Opioid Misuse Score, Controlled Substance-Pat-
terns of Utilization Requiring Evaluation (CS-PURE),
Overutilization Monitoring System, Katz, and Cepeda
algorithms.

Methods: Claims data for incident prescription opioid
users were extracted from the Medicaid Analytic eX-
tract (MAX) for 2000-2010 and United Healthcare
for 2004-2013. Patients were followed for 1 year after
their first opioid dispensing, and aberrant opioid be-
havior was defined according to each of the five algo-
rithms. Cohen’s kappa was calculated to assess
algorithm agreement. Unadjusted risk differences
(RD) between the identified aberrant and non-aberrant
users were also calculated to assess risk of an opioid-
related adverse event (defined as an ICD-9 code for
opioid abuse, overdose, or dependence) for each
algorithm.

Results: There were 3.7 million eligible individuals in
MAX and 4.3 million in United who received at least
one new opioid prescription. Algorithms ranged from
flagging potential aberrant behavior in 0.02% to
12.8% of patients in MAX and 0.01% to 7.9% of pa-
tients in United. Kappa values were poor to moderate
(0.01 to 0.50 in MAX; 0.01 to 0.30 in United). Algo-
rithms varied substantially in their ability to predict
opioid-related adverse events; the Overutilization
Monitoring System had the highest RD (14.8% in
MAX; 13.4% in United) and the Katz algorithm had
the lowest (1.03% in MAX; 0.47% in United).

Conclusions: In large cohorts of publicly and com-
mercially insured patients, we demonstrated that algo-
rithms differed substantially in agreement and
performance. Further evidence-based improvements
to existing algorithms may be possible.

370. Prescription Opioid Access Patterns in
Australia: A National Observational Cohort Study
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Timothy A. Dobbins2, Briony Larance2, Sarah
Larney2 and Sallie-Anne Pearson1,3,4

1Pharmacoepidemiology and Pharmaceutical Policy
Research Group, Faculty of Pharmacy, University of
Sydney, Sydney, New South Wales, Australia; 2Na-
tional Drug and Alcohol Research Centre, Faculty of
Medicine, University of New South Wales, Sydney,
New South Wales, Australia; 3Medicines Policy Re-
search Unit, Centre for Big Data Research in Health,
Faculty of Medicine, University of New South Wales,
Sydney, New South Wales, Australia; 4School of Pub-
lic Health, University of Sydney, Sydney, New South
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Background: Prescription opioid use has increased
15-fold in Australia in the past two decades; yet there
is limited understanding about individual opioid ac-
cess patterns and the factors associated with increased
access.

Objectives: Examine associations between patient and
clinical factors and increasing opioid access patterns as
measured by number of prescribers, pharmacies and
dispensings.

Methods: We used Pharmaceutical Benefits Scheme
(PBS) dispensing history of a 10% random sample of
persons aged ≥18 years, with complete ascertainment
of PBS drugs, commencing a strong opioid treatment
episode (no evidence of strong opioid dispensing for
3 months) between July 2010 and December 2012.
We used separate zero-truncated negative binomial re-
gressions to explore factors associated with increased
access patterns. Persons were censored 365 days after
their index opioid or at death, whichever came first.

Results: 70809 persons commenced a new strong opi-
oid treatment episode; they were predominantly fe-
male (60%) with a median age of 72 (interquartile
range [IQR]:59-81). Over 1-year they had a median
of two opioid prescribers (IQR:1-3), one dispensing
pharmacy (IQR:1-2) and three dispensings (IQR:1-
10). Eleven percent of the cohort had access patterns
in the upper quartile across all outcomes, i.e. ≥3 pre-
scribers, ≥2 pharmacies and ≥10 dispensings. Being
male (IRR: 1.14[1.12-1.17]), history of pain manage-
ment (IRR: 1.72[1.67-1.77]), history of cancer therapy
(IRR: 1.70[1.58-1.82]) and higher overall disease bur-
den (≥6 conditions IRR: 1.75[1.68-1.82]) were all as-
sociated with increased dispensings. We found
similar patterns for the two other outcomes with the

exception that increasing age was positively associated
with increased dispensings and negatively associated
with increased prescribers and pharmacies.

Conclusions: We demonstrated the complexities of
prescription opioid access patterns. The three out-
comes used in this study are often dichotomized in
the literature, with higher access representing ‘mis-
use’. However, our study shows that Australian pa-
tients access multiple prescribers, pharmacies and
dispensings which may be a marker more severe ill-
ness, not necessarily inappropriate use.

371. Withdrawn by Author

372. Association Between High Risk Opioid
Prescribers and Patients

Hsien-Yen Chang1,2, Irene Murimi2,3, John Hsieh2,3

and G. Caleb Alexander2,3,4

1Health Policy and Management, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD,
United States; 2Center for Drug Safety and Effective-
ness, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD, United States; 3Epidemiology,
Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, United States; 4General Internal
Medicine, Johns Hopkins Medicine, Baltimore, MD,
United States

Background: Despite epidemic rates of injuries and
deaths associated with prescription opioids, little is
known regarding the degree to which high-risk pa-
tients are concentrated within high-risk prescribers.

Objectives: To describe patterns of opioid prescribing
and utilization stratified by prescriber and patient risk
levels.

Methods: We used IMS Health LRx all-payer, longi-
tudinal pharmacy claims, to characterize patients and
prescribers into high and low risk groups. We focused
on 821,125 patients in Florida from July 2010 to Jun
2011. Patients were classified as high risk if they: (1)
filled more than 14-days of concomitant opioids and
benzodiazepines in a year (concomitant users), or (2)
used more than 100 morphine milligram equivalents
per day for more than 90 days (chronic users). Pre-
scribers were classified as high risk if they comprised
the highest fifth percentile of opioid volume for four
consecutive calendar quarters. Among patients who
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saw both low and high-risk prescribers, we calcu-
lated the differences in opioid dispensing between
high and low risk prescribers for every eligible
patient, and evaluated if such differences were statis-
tically different from zero using the Wilconxon
Signed Rank Test after accounting for patient
comorbid burden using the Chronic Disease Score.
We performed multiple sensitivity analyses that var-
ied these assumptions.

Results: A total of 12.1% (concomitant users) and
2.7% (chronic users) of patients were classified as
high-risk. Approximately 17%-28% of opioid volume
and 20%-46% of all opioid prescriptions prescribed
to high-risk patients originated from low-risk doctors.
After accounting for patient comorbid burden, patients
were more likely to receive higher doses, longer days
supply, greater opioid volume and more opioid pre-
scriptions when they saw high-risk prescribers instead
of low-risk prescribers; these effects increased with
patient comorbid burden.

Conclusions: High-risk prescription opioid users ob-
tain a substantial proportion of their opioids from
low risk prescribers. The persistence of differences in
prescribing patterns holding patient factors constant
suggests the importance of interventions targeting pre-
scriber behavior.

373. The Influence of Concomitant Opioids on
Opioid Utilisation for Tramadol Users – A
Retrospective Cohort Study in the UK Primary
Care Setting

Joyce Wang1, Teng-Chou Chen1, Li-Chia Chen1 and
Roger Knaggs1,2

1Division for Social Research in Medicine and Health,
School of Pharmacy, University of Nottingham, Not-
tingham, United Kingdom; 2Nottingham University
Hospitals NHS Trust, Queen’s Medical Centre Cam-
pus, Nottingham, United Kingdom

Background: Tramadol was re-classified as a Class C
/Schedule III controlled drug in the United Kingdom
(U.K) from June 2014 because of the potential for mis-
use and harm. However, the therapeutic role in relation
to other opioids in the general practice is still under
studied.

Objectives: This study aimed to assess the influence
of combining opioids on daily consumption of opioid
analgesics in tramadol users.

Methods: This retrospective cohort study used the U.
K Clinical Practice Research Datalink database from
2000 to 2010. Adults (≥18 years) initiated tramadol
during study period and had ≥2 tramadol prescriptions
were included. The duration from the first tramadol
prescription to the date when no further tramadol was
prescribed in 60 days was defined as the first tramadol
spell. Patients concurrently received other opioids in
the first spell were defined as combine groups. Mean
daily dose (MDD) of tramadol and all opioids (includ-
ing tramadol) in the first spell were measured in oral
morphine equivalent dose (OMEQ). Descriptive statis-
tics were used to summarise patients’ baseline charac-
teristics and compare the MDD of all opioid between
combine and non-combine groups. The association be-
tween baseline characteristics and opioid utilisation
with MDD of all opioids was tested by multiple linear
regression.

Results: Of the 261906 included tramadol users (mean
age 57.7 ± 17.4 years), 60.2% were female and 69.7%
had multiple spells. The median duration and the
MDD of tramadol in the first spell were 40 days and
48.9 ± 100.4 mg of OMEQ. Of the 60,441 (23.1%)
tramadol users classified as combine group, their
MDD of all opioids (56.7 ± 110 vs. 36.5 ± 81,
p<0.001) in the first spell were lower than the non-
combine group; and the MDD of all opioids was sig-
nificantly associated with the MDD of other opioids
during combination (coefficient: 0.24, 95% confidence
interval: 0.23, 0.24; p<0.001).

Conclusions: Many tramadol users received several
spells of tramadol prescriptions. Dose of opioids is
the main reason of increasing opioid daily consump-
tion for new tramadol users. The safety and appropri-
ateness of such combination need further evaluation.

374. The Difference in Baseline Characteristics
Between Persistent Tramadol Users Defined by
Different Criteria

Teng-Chou Chen1, Li-Chia Chen1 and Roger
Knaggs1,2

1Division for Social Research in Medicine and Health,
School of Pharmacy, University of Nottingham, Not-
tingham, United Kingdom; 2Nottingham University
Hospitals NHS Trust, Queen’s Medical Centre Cam-
pus, Nottingham, United Kingdom

Background: Although several algorithms have been
developed to identify persistent opioid users in
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literature, there is no consensus on a common criterion
to define tramadol persistent users.

Objectives: This study compared the characteristics of
tramadol users to explore the feasibility of defining
persistent tramadol use by a modifying and existing al-
gorithm for persistent opioid use.

Methods: The retrospective cohort study used the UK
Clinical Practice Research Datalink from 2000 to
2011. Adult patients (≥18 years) who were prescribed
with tramadol in primary care during the study period
followed from index date (first tramadol prescription)
to the end of registration or end of study. The persis-
tence of tramadol was defined by annual consumption
(AC), number of prescriptions (NP) and number of
quarters covered (NQC) in the first patient-year. Pa-
tients were categorised into ‘strict’ (AC≥60000 mg,
NP≥10 and NQC=4) and ‘wide’ (AC≥15000 mg and
NQC≥3) groups of persistent use. Patients’ disease
history, demographics, and medication use in 6
months prior to index date were measured. Descriptive
statistics and univariate analysis were used to assess
the differences in baseline characteristics between
strict and wide tramadol persistence groups.

Results: Overall, 18.5% and 5.2% of the 524583 pa-
tients were categorised in the wide and strict persis-
tence groups. The proportion of female was similar in
both groups (58.8% vs. 59.3%). The mean age was
slightly higher (59.2 ± 0.1 vs. 58.9 ± 0.1 years,
p=0.0359) but the proportion of patients with cancer
diagnosis was significantly lower (6.7% vs. 7.8%,
p<0.001) in strict definition group. Higher proportion
of patients in the strict definition group used antide-
pressants (33.8 vs. 31.1%, p<0.001) and benzodiaze-
pine (15.3% vs. 13.7%, p<0.001) and received ≥1125
mg oral morphine equivalent dose of weak opioids
(2% vs. 1.2%, p<0.001) prior to tramadol initiation.

Conclusions: There was marked variation in patient
characteristics among persistent tramadol users. The
impact of the variation in baseline characteristics
should be considered when exploring the association
between persistent tramadol utilization and its safety
outcome.

375. Monitoring of Medication Uptake in Difficult
Asthma

Debbie E. Anderson1, Christine E. Bucknall2, Douglas
Cowan2, Sean MacBride-Stewart2 and Anne C.
Boyter1

1Strathclyde Institute of Pharmacy and Biomedical
Sciences, University of Strathclyde, Glasgow, United
Kingdom; 2NHS Greater Glasgow & Clyde, Glasgow

Background: Poor compliance with prescribed medi-
cines has been identified as a significant contributing
factor for difficult asthma.

Objectives: To determine qualitatively the acceptabil-
ity of using details of medicines dispensed in primary
care to inform the treatment of patients with difficult-
to-treat asthma.

Methods: Consultant respiratory physicians’ access to
a summary of all relevant medicines dispensed from
community pharmacies to patients attending a difficult
asthma clinic was piloted in 2015 (therapy review).
Patients consented to this and the summary was used
to assess compliance with therapy and inform future
management.
Semi-structured interviews were conducted with 8

patients who had received a therapy review within a
difficult asthma clinic and 8 respiratory physicians: 2
with access to the summary and 6 without. The inter-
views aimed to highlightthe experiences of patients
and physicians on the utility of therapy reviewsthe
views of physicians without access to summaries on
the prospective use of therapy reviews.
With the participants’ consent, interviews were re-

corded and transcribed. Thematic analysis of re-
sponses from each group was conducted with the use
of NVivo software.

Results: All consultants agreed that poor compliance
remains a significant concern when treating patients
with difficult asthma. Physicians with experience of
therapy reviews supported their use. Advantages were
reliability over current methods of assessing compli-
ance; ability to inform future treatment and assist in
the discussion of medicine use. This was reflected in
the opinions of other physicians. There was concern
that use may lead to confrontation: reflected in the ex-
perience of one patient who expressed that use of the
review discouraged them from improving compliance.
Additional intervention is needed to improve compli-
ance. Opinions from other patients were positive and
supported the inclusion of therapy reviews as part of
a consultation.

Conclusions: This demonstrates the positive impact of
using primary care dispensed medicine data in second-
ary care to assess medicine compliance and inform a
patient’s future treatment, but highlights that
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continued investigation and action is required to lead
to an improvement.

376. Oral Corticosteroids in Asthma
Exacerbations: Differences Between Patient-
Reported Data and Proxies from Claims Data

Laurent Laforest1, Alexandra Dima2, Nathalie Texier3,
Marijn de Bruin2,4, Gimena Hernandez5, Maeva
Nolin6, Eric H. Van Ganse1,7 and The A. S. T. R. O.
L. A. B. Group1,2,3,4,5,6,7

1Lyon Pharmaco-Epidemiology Unit, Health Services
and Performance Research (HESPER), Claude Ber-
nard Lyon 1 University, Lyon, France; 2Amsterdam
School of Communication Research ASCoR, Univer-
sity of Amsterdam, Amsterdam, Netherlands; 3Kappa
Santé, Paris, France; 4Aberdeen Health Psychology
Group, University of Aberdeen, Aberdeen, United
Kingdom; 5IMIM, Hospital del Mar Medical Research
Institute, Barcelona, Spain; 6Lyon Pharmaco-Epide-
miology Unit- UMR CNRS 5558Claude Bernard Lyon
1 University, Lyon, France; 7Respiratory Medicine,
Croix-Rousse University Hospital, Lyon, France

Background: In claims data, asthma exacerbations are
approached by proxies based on new dispensations of
oral steroids (OCs). However, it is unclear how OCs
dispensations match with the use of OCs courses for
asthma declared by patients.

Objectives: We compared OCs dispensations with
OCs courses for asthma reported by patients. The pat-
terns of use of patient-reported OCs courses for asthma
exacerbations were also described.

Methods: Persistent asthma patients (age 6-40) with
at least 6 months of prescribed therapy by ICS and/
or LABAs were prospectively followed up to 24
months, with data collected on asthma exacerbations
by computer-assisted telephone interviews every 4
months and monthly text messages. Patient-reported
data were individually linked to claims data. The
percentage of patients presenting ≥ one dispensation
of OCs during the first 12 months of follow-up (study
period) was compared to patients’ declared OCs
courses.

Results: Among 363 asthma patients with a complete
12-month follow-up (mean age 22 years, 47% fe-
males), 27% reported ≥ one OCs course for asthma
during the study period. A majority of OCs courses
(53%) coincided with an unscheduled medical contact.

Compared to patient-reported OCs courses for exacer-
bations, the presence of OCs dispensations during the
study period showed sensitivity and specificity rates
of 70% and 71%, respectively. After discarding OCs
dispensations associated exclusively to non-respira-
tory drugs and those filled ≥ 2 days after prescription,
the specificity raised to 86%.

Conclusions: OCs dispensations in claims data match
only partially with patient-reported OCs courses for
asthma exacerbations. Specificity increased with an al-
gorithm linking OCs to respiratory therapy and early
refill of prescriptions. OCs courses for asthma exacer-
bations are often associated with unscheduled medical
care, suggesting an emergency context and possibly
inappropriate patients’ training on disease self-
management.

377. Excess Dosing and Knowledge About
Currently Used Acetaminophen-Containing
Products

Judith P. Kelly1, David W. Kaufman1, Deena R.
Battista2, Mary K. Malone3, Rachel Weinstein4 and
Saul Shiffman2

1Slone Epidemiology Center, Boston University, Bos-
ton, MA, United States; 2Pinney Associates and Uni-
versity of Pittsburgh, Pittsburgh, PA, United States; 3

Appleseed Consumer Insight, Arlington, MA, United
States; 4Janssen Research & Development, Titusville,
NJ, United States

Background: Acetaminophen is contained in hun-
dreds of OTC and Rx products; lack of knowledge of
product ingredients and dosing instructions may in-
crease the risk of overuse.

Objectives: Examine the relation of knowledge about
current acetaminophen medications to excessive
dosing.

Methods: Adult subjects were enrolled from internet
panels from 2012 through 2014. Each recorded their
medication use daily for 7 days. Acetaminophen prod-
ucts taken were identified from a comprehensive list.
An exit survey elicited knowledge of product ingredi-
ents and dosing directions for currently used medica-
tions. “Complete” knowledge was defined as
knowing that all products taken during the week
contained acetaminophen and that >1 product should
not be used concurrently, and for all OTC products,
the correct dosing amount and interval between doses.
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The prevalence of complete knowledge and unad-
justed odds ratios (OR) with 95% confidence intervals
were calculated for various groups of users. We also
examined the relation of individual types of knowl-
edge to specific deviations from label directions, e.g.,
knowledge of minimum dosing interval in subjects
who redosed too soon.

Results: Among 7222 acetaminophen users, 481
exceeded the maximum recommended 4 g dose on
≥1 day. Only 2.5% of the latter had complete knowl-
edge, and the OR was 0.2 (0.1-0.4) relative to those
who had taken ≤4 g. This relation was attenuated
among users of 2 or more products (OR, 0.4; 0.2-
0.8), primarily due to decreased knowledge in users
who did not exceed 4 g. Although the overall preva-
lence for individual knowledge types (maximum 1-
time dose, minimum dosing interval, and avoiding
concomitant use) varied from 21-84%, >4 g users
were approximately 60% less likely to know each of
these metrics. Each specific knowledge type was in-
versely associated with the corresponding deviation,
with ORs of 0.2 for maximum 1-time dose, and 0.5
for the two other types.

Conclusions: There is substantial room for improving
knowledge about safe use of acetaminophen-contain-
ing products. However, a few individuals exceed max-
imum daily dose recommendations despite complete
knowledge.

378. Withdrawn by Author

379. Antibiotics Resistance Pattern and Prevalence
of Urinary Tract Pathogens in Malaysia

Muhammad Shahid Iqbal1, Muhammad Zahid Iqbal2

and Mohd Baidi Bahari2

1Department of Clinical Pharmacy, Faculty of Phar-
macy, MAHSA University, Kuala Langat, Selangor,
Malaysia; 2Department of Clinical Pharmacy &
Pharmacy Practice, Faculty of Pharmacy, AIMST
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Background: Antibiotics resistance is a daunting
problem for the treatment of urinary tract infections
(UTIs) worldwide.

Objectives: The aim of this study was to investigate
antimicrobial resistance patterns and prevalence of uri-
nary tract pathogens (UTPs) in Malaysia.

Methods: Positive urine culture samples were col-
lected and studied between July 2014 and July 2015.
All urine samples were cultured on different mediums
i.e. blood agar and EMBs. Colonies were counted after
24 hours at 37C and samples having colony count
more than 100 000/mL were considered as positive.
BD Phoenix 100 were used for bacterial identification
and antimicrobial susceptibility. Statistical software
package was used for analysis.

Results: A total of 158 urine samples were found to be
culture positive. 95 patients (60.12%) were female
while 63 (39.88%) were male. The mean age of the pa-
tients was 46.2. The following three most common or-
ganisms isolated were: Escherichia coli (55.5%),
Klebsiella pneumoniae (24.5%) and Pseudomonas
aeroginosa (17.8%). E. coli was found to have higher
resistance against ciprofloxacin (44.2%), ampicillin
(28.8%), gentamicin (28.8%) and no resistance to
imipenem (0%) and meropenem (0%). Ampicillin-re-
sistance was also highest in Klebsiella spp. (47.1%)
and Enterococcus spp. (31.9%).

Conclusions: This study showed low antibiotic resis-
tance which may be because of the limited usage of
wide spectrum antibiotics in Malaysia, but still accu-
rate choice of antimicrobials and antibiotics is crucial
to obtain optimal outcomes. More studies are also
needed to explore whether this resistance pattern will
change in the following years.

380. Antibiotic Use Practices By Pharmacy Staff: A
Cross-Sectional Study in Saint-Petersburg, Russia

Tatiana Belkina1, Natalia Duvanova1, Arina
Korolkova2, Jurjen Duintjer Tebbens3,4 and Jiri
Vlcek1

1Department of Social and Clinical Pharmacy, Fac-
ulty of Pharmacy in Hradec Kralove, Charles Univer-
sity in Prague, Hradec Kralove, Czech Republic; 2

Pharmacy Rodnik Zdorovja and LekOptTorg, Saint-
Petersburg, Russian Federation; 3Department of Bio-
physics and Physical Chemistry, Faculty of Pharmacy
in Hradec Kralove, Charles University in Prague,
Hradec Kralove, Czech Republic; 4Institute of Com-
puter Science Academy of Sciences of the Czech Re-
public, Prague, Czech Republic

Background: The global emergence and spread of an-
timicrobial resistance remain a major infection control
challenge and a predominant reason for therapy fail-
ure. Non-prescription access to antimicrobials is
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common and self-prescribing is increasingly popular
in Russian society.

Objectives: The aim of this study was to assess atti-
tudes of community pharmacists related to antibiotics
use and self-medication.

Methods: We conducted a cross-sectional study of
community pharmacists in Saint-Petersburg and Lenin-
grad region, Russia (n=410). The final sample
comprised of 316 pharmacists. A self-administered ques-
tionnaire was used and included the following catego-
ries: attitudes and behaviours towards antibiotic use
and self-medication; information on the types of in-
volved diseases, knowledge of antibiotic use and resis-
tance, and source of antibiotic knowledge; personal and
professional information. To evaluate the influence of
attitudes, behaviour, knowledge and demographics on
self-medication with antibiotics, univariable logistic re-
gression analyses were performed. Association between
demographic characteristics and attitude towards antibi-
otics use was tested using Pearson chi-squared tests.

Results: Of the total of 316 pharmacists (77.07%) who
completed the questionnaire, 241 (76.3%) self-medi-
cated with antibiotics. Antibiotics were mostly used
to self-treat upper (53.3%) and low (19.3%) respira-
tory tract infections relying on own knowledge
(81.5%), previous treatment experience (49%) and pa-
tients’ prescriptions (17%). The most commonly used
antibiotics were macrolides (33.18%). The probability
of self-medication increased for those who felt ill (CI
95% 0.23-0.71), used antibiotics as per the leaflet (CI
95% 1.25-3.49), got new information on antibiotics
through learning paths such as training courses (CI
95% 0.31-0.88) or special literature (CI 95% 0.26-
0.77). Self-medication was strongly associated with
all levels of education.

Conclusions: The study confirms that self-prescribing
of antibiotics is a common practice amongst pharma-
cists in Saint-Petersburg. Pharmacists’ personal and
professional characteristics strongly associated with
self-medication were identified.
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382. Prevalence and Predictors of Post-Discharge
Antibiotic Use Following Mastectomy

Margaret A. Olsen1,2, Katelin B. Nickel1, Victoria J.
Fraser1, Anna E. Wallace3 and David K. Warren1

1Division of Infectious Diseases, Department of
Medicine, Washington University School of Medicine,
St. Louis, MO, United States; 2Division of Public
Health Sciences, Department of Surgery, Washington
University School of Medicine, St. Louis, MO, United
States; 3HealthCore, Inc., Wilmington, DE, United
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Background: Discontinuation of prophylactic antibi-
otics within 24 hours of surgery is recommended by
the CDC, but antibiotics are frequently overused peri-
and post-operatively.

Objectives: Determine use and independent predictors
of post-discharge prophylactic antibiotic utilization af-
ter mastectomy with and without immediate breast
reconstruction.

Methods: We established a retrospective cohort of
women 18–64 years old with ICD-9-CM procedure
or CPT-4 codes for mastectomy from 1/2004–12/
2011 using commercial claims data. Women with a
wound complication or septicemia during the mastec-
tomy hospitalization were excluded. Prophylactic anti-
biotics were identified 0–30 days post-discharge and
prior to coding for an infectious or noninfectious
wound complication or septicemia. Predictors of
prolonged prophylactic antibiotic utilization were
identified in women with one year of prior health in-
surance enrollment, and relative risks (RR) were cal-
culated using a generalized estimating equations
model.

Results: 12,455 inpatient mastectomy procedures
were identified, with immediate reconstruction in
7,877 (63.2%) procedures. Prophylactic antibiotics
were used post-discharge in 5,458 (69.3%) procedures
with immediate reconstruction, and 1,673 (36.5%)
mastectomy only procedures (p < 0.001). Cephalo-
sporins were the most commonly prescribed antibiotic
class (61.8%), followed by fluoroquinolones (16.4%)
and penicillins (6.7%). Independent predictors of pro-
phylactic antibiotic use post-discharge were implant
(RR 1.73) or autologous flap reconstruction (RR
1.38), bilateral mastectomy (RR 1.04), rheumatologic
disease (RR 1.16), hypertension (RR 1.11), surgery
at an academic hospital (RR 1.12), and receipt of post-
operative home health care (RR 1.07).

Conclusions: Post-discharge prophylactic antibiotic
use in the absence of infectious or noninfectious
wound complications is very common after mastec-
tomy and is more likely among women with
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immediate breast reconstruction and some underlying
comorbidities. Efforts to limit prophylactic antibiotic
use after hospital discharge are needed to avoid the
development of antimicrobial resistance and other
adverse events.

383. Utilization of Antibiotics with QT
Prolongation Potential in the United States

Yizhou Ye1 and Aisling R. Caffrey1,2

1Pharmacy Practice, University of Rhode Island,
Kingston, RI, United States; 2ID Research Program
and COIN-LTSS, PVAMC, Providence, RI, United
States

Background: The association between QT prolonga-
tion with macrolide and fluoroquinolone antibiotics
has been further evaluated in recent studies.

Objectives: To describe patterns of outpatient pre-
scriptions for macrolide and fluoroquinolone antibi-
otics in a large, national administrative claims
database.

Methods: Utilization was assessed in the Optum
Clinformatics Data Mart database from 2010 to
2012. Our analysis was limited to first fills of oral dos-
age forms of study antibiotics in the outpatient setting
only. Topical, optical, and ophthalmic dosages were
excluded. We calculated prescriptions filled per
1,000 unique persons with medical claims for each
quarter.

Results: Macrolide utilization demonstrated a sea-
sonal trend, with utilization 44% higher from October
through March than April through September (Q1,
Q4: 96.2 vs Q2, Q3: 61.4 average prescriptions per
1,000 unique persons with medical claims).
Azithromycin was the most commonly prescribed
macrolide in all 12 quarters, which accounted for
more than 90% of all macrolide use. Azithromycin
use increased 15% from Q3 of 2011 to Q3 of 2012
and increased 10% from Q4 of 2011 to Q4 of
2012. Clarithromycin use accounted for less than
10% of all macrolide use and erythromycin was
rarely used. Seasonal patterns were less pronounced
with fluoroquinolones (Q1, Q4: 42.1 vs Q2, Q3:
37.4) and utilization was stable over the study years.
Ciprofloxacin was the most commonly used fluoro-
quinolone, which accounted for more than 50% of
all fluoroquinolone use, followed by levofloxacin
(33%) and moxifloxacin (6%).

Conclusions: From 2010 through 2012, fluoroquino-
lone utilization was relatively stable between seasons
and year-to-year. Azithromycin and ciprofloxacin
were the most commonly prescribed macrolide and
fluoroquinolone antibiotics, respectively. Despite
warnings of potential negative cardiovascular out-
comes with azithromycin, which received national at-
tention in May of 2012, utilization actually increased
from the previous year in the last two quarter of 2012.

384. The Practice Pattern of Initial DMARDs
Treatment and Hepatitis Screening in Rheumatoid
Arthritis Patients: A Cross-National Comparison
Between USA And Taiwan

Tzu-Chieh Lin1,2,3, Daniel H. Solomon1,2,4, Seoyoung
C. Kim1,2,4, Yea-Huei Kao Yang3,5,6 and Rishi
Desai1,2,4

1Division of Rheumatology, Brigham and Women’s
Hospital, Boston, MA, United States; 2Harvard Medi-
cal School, Boston, MA, United States; 3Health Out-
come Research Center, National Cheng Kung
University, Tainan, Taiwan; 4Division of
Pharmacoepideimiology & Pharmacoeconomics,
Harvard Medical School, Boston, United States; 5

School of Pharmacy, College of Medicine, National
Cheng Kung University, Tainan, Taiwan; 6Institute of
Clinical Pharmacy and Pharmaceutical Science, Na-
tional Cheng Kung University, Tainan, Taiwan

Background: Hepatitis B screening is a proven strat-
egy that can prevent hepatitis B reactivation in patients
receiving immunosuppressive therapies. However, the
screening rates and patterns in rheumatoid arthritis
(RA) patients starting DMARDs have not been well
studied.

Objectives: To compare the practice pattern of initial
DMARDs treatment and hepatitis B screening in
USA and Taiwan RA patients.

Methods: We conducted a retrospective cohort in-
cluding RA patients starting their first DMARD in
USA (Nationwide commercial health plans: 2001-
2013) or Taiwan (National claims database: 2001-
2010). The first date patients received any DMARD
was defined as the index date. Hepatitis B screening
was defined as any of the following tests 1 year before
or after index date: HBsAg, HBsAb, HBcAb, HBeAg,
HBeAb or HBV DNA. We calculated the screened
rate by year and used Poisson regression to generate
the screening rate ratio and test the country-difference.
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Multivariable logistic regression models were con-
structed to investigate predictors of screening,
adjusting for demographic variables, combined co-
morbidity score and initial DMARDs.

Results: There were 14,568 and 46,265 RA patients in
USA and Taiwan in the study cohort. Methotrexate or
hydroxychloroquine monotherapy was the most preva-
lent initial treatment in USA; in contrast,
hydroxychloroquine or sulfasalazine was the most fre-
quently choice in Taiwan. Over all, the screening rate
was 20.3% in USA and 24.5% in Taiwan, and it in-
creased over time. More than 70% of screened patients
received screening before DMARD initiation. HBsAg
and HBsAb were the most frequent screening tests in
both countries. Results of Poisson regression found
Taiwan had a 17% higher screening rate over USA
during follow-up period (crude rate ratio: 1.17; 95%
CI 1.12-1.22). We also found the followings correlated
to Hepatitis B screening: male gender, diagnosis of
HBV or HCV, and more baseline health resource
utilization.

Conclusions: We found there were disparities in ini-
tial treatment strategies in USA and Taiwan, and there
is still room for improvement in hepatitis B screening
for patients starting DMARDs.

385. Perceptions of Oncology Practitioners
Towards Off-Label Use of Anti-Cancer Medicines

Mohd Masnoon Saiyed1, Pei Shi Ong1 and Lita
Chew1,2

1Department of Pharmacy, National University of Sin-
gapore, Singapore; 2Pharmacy, National Cancer Cen-
ter, Singapore

Background: Prescribing drugs outside regulatory
recommendations is known as off-label use. Studies
have reported widespread off-label drug use in oncol-
ogy practice. The clinical, economic and humanistic
outcomes for such practice are often uncertain. Percep-
tions with current practice of off-label use are not well
understood from oncology practitioners’ perspective.

Objectives: The objective of the study is to explore
perceptions of oncologists, pharmacists and nurses
on off-label use in oncology.

Methods: This study employed a cross-sectional de-
sign implemented in the form of a pre-validated, self-
administered questionnaire at National Cancer Centre

Singapore where more than 70% cancer patients of
the country are treated. Data collected were analysed
using Chi-square or Fisher’s exact test.

Results: Eighty-one practitioners involving nurses
(38%), medical oncologist (37%) and pharmacists
(25%) were surveyed. Majority of practitioners
(70%) agreed that off -label use as integral part of can-
cer therapy. Main reasons cited include advanced can-
cers where standard lines of treatment are exhausted
(58%), lack of alternative approved drug (43%) and
rare tumours (47%). There was difference in opinion
between oncologists and non-oncologists in evidence
supporting off-label use (p<0.05). Oncologists viewed
Phase 2 (73% versus 31%) and conference abstracts
(56% versus 23%) as sound evidence for off-label
use. Major concerns include lack of efficacy (62%), in-
adequate patients understanding (54%), uncertain
safety (52%) and out-of-pocket cost (49%) associated
with off-label use. Most viewed need for obtaining in-
formed consent (86%) and institutional guidance
(75%) as important elements in practice framework.

Conclusions: The study provides an insight about off-
label use practice and establishes need for robust clin-
ical guidance. More comprehensive research is re-
quired in this area to warrant off-label use in oncology.

386. The Relationship Between Patient Safety
Culture and Medication Errors Among Healthcare
Professionals in Private and Public Hospitals in
Nigeria

Beatrice O. Odugbemi1, Katja Taxis2, Eugene Van
Puijenbroek3 and Onoja M. Akpa4

1Division of Pharmacotherapy and Pharmaceutical
Care, University of Groningen, Groningen, Nether-
lands; 2Division of Pharmacotherapy and Pharma-
ceutical Care, University of Groningen, Groningen,
Netherlands; 3Netherlands Pharmacovigilance Cen-
tre, Lareb, Hertogenbosch, Netherlands; 4Department
of Epidemiology and Medical Statistics, College of
Medicine, University of Ibadan, Ibadan, Nigeria

Background: A positive patient safety culture can im-
prove health care, but there is a dearth of information
on how patient safety culture affects medication errors
in developing countries, including Nigeria.

Objectives: To assess the patient safety culture of
healthcare professionals working in public and private
healthcare institutions in Nigeria and to determine the
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relationship between their patient safety culture and
their behaviour towards medication errors.

Methods: This was a cross-sectional survey of health
care professionals from private and public hospitals
in Oyo State, Nigeria. Safety culture was assessed
using the Safety Attitudes Questionnaire (SAQ) which
contains six subscales. Scores were computed between
0 and 100 with higher scores representing more posi-
tive safety attitudes. Knowledge, behaviour and atti-
tude about medication errors was assessed using
open questions. The relationship between safety cul-
ture and the behaviour towards medication errors was
assessed using logistic regression.

Results: A total of 617 healthcare professionals com-
pleted the questionnaires. The overall scores for each
subscale were between 55.3 ± 29.3 and 88.8 ± 12.7
for private hospitals and 52.4 ± 29.9 and 88.8 ± 21.8
for public health centres. Stress recognition was low
across both categories of health institution with its
lowest SAQ score as 57.5 ± 27.2. Overall, 70% of
the respondents were unaware of a reporting system
for medication errors. Less than a quarter of respon-
dents had ever reported a medication error (23% pub-
lic, 28% private), but the willingness to report
medication errors was high (87% in public health cen-
tres and 91% in private hospitals). There was no statis-
tically significant relationship between the healthcare
professional’s behaviour of reporting medication er-
rors and the SAQ questions on perception of medica-
tion errors.

Conclusions: The healthcare professionals in both
public and private hospitals had relatively positive pa-
tient safety attitudes, but knowledge of medication er-
rors was poor surprisingly, we found no relationship
between patient safety culture and behaviour towards
medication errors.

387. Drug Utilization Study: Evaluation of the Use
of Nepafenac in the Netherlands and Denmark

Andrea V. Margulis1, Eline Houben2, Morten Olesen3,
Jesper Hallas3, Jetty Overbeek2, Anton Pottegard3,
Wendy Ye4, Dorian Villegas4, Susana Perez-
Gutthann1 and Alejandro Arana1

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 2PHARMO,
Utrecht, Netherlands; 3University of Southern Den-
mark, Odense, Denmark; 4Alcon Inc., Fort Worth,
TX, United States

Background: Nevanac 1 mg/ml and Nevanac 3 mg/
ml are available in the EU for prevention and treatment
of postoperative pain and inflammation after cataract
surgery, for the first 2 weeks of the postoperative pe-
riod. Treatment can be extended to the first 3 weeks
of the postoperative period as directed by the clinician.
In 2011, Nevanac 1 mg/ml was approved for reduction
in risk of postoperative macular edema associated with
cataract surgery in adult patients with diabetes, for up
to 60 days after surgery. This study aimed to address
the European Medicines Agency concern about poten-
tial off-label use.

Objectives: To quantify and describe use of nepafenac
with reference to the approved indications.

Methods: Using data from the PHARMO Database
Network (The Netherlands, 2008 to 2013) and the Na-
tional Health Databases (Denmark, 2008 to 2014), we
created cohorts of nepafenac users starting with the
first prescription. Some underrecording of cataract sur-
gery is present in both databases.

Results: The Netherlands contributed 9,530 users
(12,691 therapy episodes); mean age, 71 years; 60%
women; 17% diabetic. Of all episodes, 79% did not
have recorded cataract surgery; 19% of these had cat-
aract diagnoses. Of 2,266 episodes in adult nondia-
betic patients with cataract surgery, 40% had more
than one bottle dispensed >21 days). Of 441 episodes
in adult diabetic patients with cataract surgery, 10%
had more than two bottles dispensed >60 days)
Denmark had 60,403 nepafenac users (73,648 ther-

apy episodes); mean age, 72 years; 58% women;
59% did not have recorded cataract surgery. Of
26,649 nepafenac episodes in adult nondiabetic pa-
tients with cataract surgery, 8% had more than one
bottle dispensed >21 days). Of 3,458 episodes in adult
diabetic patients with cataract surgery, 0.2% had more
than two bottles dispensed >60 days)
Pediatric use was 0.3% in both populations.

Conclusions: Nepafenac use in pediatric patients was
minimal. In adults, more than half of therapy episodes
were not related to cataract surgery, and around 10%
were for longer use than approved. Underrecording
of ophthalmic conditions and procedures challenges
research in this area and can result in overestimation
of this off-label use.

388. Dispensing Patterns of Ophthalmological
Products in Community Pharmacies in South
Africa: A Pharmacoepidemiological Study
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Background: Ophthalmic conditions and visual im-
pairment pose a significant burden on both individuals
and society. Studies on the prescribing patterns of oph-
thalmological products are limited. Only one previous
study on the general prescribing patterns of ophthal-
mological products in South Africa was found in the
literature.

Objectives: The primary aim of the study was to de-
termine the prescribing patterns of ophthalmological
products in a community pharmacy patient population.

Methods: A retrospective, cross-sectional drug
utilisation study was conducted on a 2013 community
pharmacy dispensing database representing 327 phar-
macies in South Africa. Both products reimbursed by
private health insurance schemes and private pur-
chases were included in the study. All records for oph-
thalmological products (ATC group S01) were
extracted and analysed. Basic descriptive statistics
were calculated.

Results: A total of 320 246 patients (56.36% females)
received 552 816 ophthalmological products at a cost
of approximately R54 million. Patients were dispensed
on average 1.73 (SD=2.31) products during the year.
The average age of patients was 46.63 (SD=15.69)
years. Half of the patients were between 30 and 49
years of age. Decongestants and antiallergics (ATC
group S01G) represented 50.82% of all products dis-
pensed (26.96% of total cost), followed by
antiglaucoma preparations and miotics (ATC group
S01E) at 19.26% of dispensing volume,
costicosteroids and anti-infectives (11.16%), and
anti-infectives (10.06%). One specific trade name eye
drop (an over-the-counter eye drop containing
tetryzoline and antazoline) accounted for 16.58% of
all products dispensed. The most expensive products
dispensed were antineovascularisation agents (specifi-
cally, ranibizumab 10 mg/ml intravitreal injection) at
an average cost of R6026 per prescription.

Conclusions: A limitation of the study was the lack of
specific diagnoses and prescribing for co-morbid con-
ditions were also not investigated. There is need for
more studies on the prescribing and utilisation of oph-
thalmological products to establish a baseline of the

treatment of ophthalmological conditions in South
Africa.

389. Cyproterone/Ethinylestradiol And
Concomitant Use Of Other Hormonal
Contraceptives In The Netherlands

Irene D. Bezemer1, Lisa Smits1, Fernie J. A. Penning-
van Beest1, Alex Asiimwe2 and Ron M. C. Herings1

1PHARMO Institute for Drug Outcomes Reseacrh,
Utrecht, Netherlands; 2Global Epidemiology, Bayer
Pharma AG, Berlin, Germany

Background: Cyproterone acetate combined with
ethinylestradiol (CPA/EE) is indicated for moderate
to severe acne and/or hirsuitism in women of repro-
ductive age. In 2013 the European Medicines Agency
(EMA) concluded the benefits of CPA/EE outweigh
the risks, provided that several measures are taken to
minimize the risk of thromboembolism. One of the
recommendations was that CPA/EE should not be
used in combination with other hormonal contracep-
tives, as this will expose women to a higher dose of
oestrogen and increase the risk of thromboembolism.

Objectives: To assess concomitant use of CPA/EE
and other hormonal contraceptives (HC) among new
CPA/EE users in 2011, 2012 and 2014.

Methods: In this observational study, new CPA/EE
users in 2011, 2012 and 2014 were identified in the
PHARMO Out-patient Pharmacy Database and
followed from first prescription until database exit or
end of index year. Concomitant use of other HC (28-
day cycle HC or long-acting reversible contraceptive)
was defined as overlapping prescriptions of CPA/EE
and other HC. A distinction was made between over-
lap during expiration of the first drug (potential con-
comitant use; likely a switch because no refill of the
first drug was observed) and overlap with refill pre-
scriptions of the first drug while the second was al-
ready prescribed (concomitant use).

Results: New users of CPA/EE represented 2.8, 2.6
and 0.7 per 1,000 women in 2011, 2012 and 2014, re-
spectively. Their mean (±SD) age was 25 (±9) in 2011
and 2012 and 29 (±9) in 2014. Among 7,876 (2011),
7,562 (2012) and 1,401 (2014) new CPA/EE users
concomitant use of other HC was observed for 2-3%
of users and for a median duration of 78 days. Another
25% had potential concomitant use for a median dura-
tion of about 60 days.
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Conclusions: The overall use of CPA/EE in the Neth-
erlands strongly decreased between 2011 and 2014.
Concomitant use of CPA/EE and other HC was low
and might be due to multiple treating physicians. Ad-
ditional potential concomitant use was observed; how-
ever these were likely switchers. Most women were
prescribed CPA/EE in accordance with the recommen-
dation of use.

390. Cyproterone/Ethinylestradiol Use and
Indications in the Netherlands

Irene D. Bezemer1, Lisa Smits1, Fernie J. A. Penning-
van Beest1, Alex Asiimwe2 and Ron M. C. Herings1

1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Global Epidemiology, Bayer
Pharma AG, Berlin, Germany

Background: Cyproterone acetate combined with
ethinylestradiol (CPA/EE) is indicated for moderate
to severe acne and/or hirsuitism in women of repro-
ductive age. In 2013 the European Medicines
Agency concluded that the benefits of CPA/EE out-
weigh the risks, provided that several measures are
taken to minimize the risk of thromboembolism.
One of the recommendations was to emphasize the
approved indications of use in order to limit use out-
side the label.

Objectives: To assess recent diagnosis of acne or
other reasons for CPA/EE use among new users in
2011, 2012 and 2014.

Methods: New CPA/EE users in 2011, 2012 and 2014
were identified in the PHARMO Out-patient Phar-
macy Database and linked to the General Practitioner
(GP) Database. Records of users captured by both da-
tabases were searched for information on diagnoses
and treatment of acne, other hyperandrogenic condi-
tions, menstrual problems and GP consultations for
contraceptive management in the year prior to starting
CPA/EE.

Results: New users of CPA/EE represented 2.8, 2.6
and 0.7 per 1,000 women in 2011, 2012 and 2014, re-
spectively. A total of 1,415 (2011), 1,359 (2012) and
321 (2014) users with pharmacy as well as GP data
were included; mean (±SD) ages were 24 (±8), 25
(±9) and 28 (±8). A recent acne diagnosis was ob-
served for 12-17% of users and 35-38% of users had
recently received acne treatment without a diagnosis:
in total 772 (55%) users in 2011, 703 (52%) users in

2012 and 150 (47%) users in 2014 had a recent record
of acne diagnosis or treatment. GP consultations for
other hyperandrogenic conditions (3%), menstrual
problems (3%) or contraceptive management (12-
15%) were also observed. The remaining 36-44% of
users had none of the selected diagnoses or treatments
prior to initiating CPA/EE.

Conclusions: The overall use of CPA/EE strongly de-
creased between 2011 and 2014. About half of the new
CPA/EE users had a recent record of acne diagnosis or
treatment. Few additional users had diagnoses of other
hyperandrogenic conditions. Potential non-labeled use
was also observed; however note that concomitant di-
agnoses and treatment were identified rather than ac-
tual reasons of drug prescription.

391. Incidence of and Factors Associated with
Anticholinergic Drugs Among Women with
Urinary Incontinence: A Population-Based Cohort
Study

Siri Mauseth1, Svetlana Skurtveit2, Arnulf
Langhammer3 and Olav Spigset4

1Department of Laboratory Medicine, Children’s and
Women’s Health, Faculty of Medicine, Norwegian
University of Science and Technology, Trondheim,
Norway; 2Department of Pharmacoepidemiology,
Norwegian Institute of Public Health, Oslo, Norway;
3Department of Public Health and General Practice,
Faculty of Medicine, Norwegian University of Science
and Technology, Trondheim, Norway; 4Department of
Clinical Pharmacology, St. Olav University Hospital,
Trondheim, Norway

Background: Very little data exist on factors associ-
ated with the prescription of anticholinergic drugs to
women with urinary incontinence.

Objectives: To investigate the prescription pattern of
anticholinergic drugs and factors associated with the
commencement of such therapy in a community-based
population.

Methods: In this cohort study, information from the
Norwegian Prescription Database (NorPD) on the pre-
scription of anticholinergic drugs was linked at an in-
dividual level to data from the Nord-Trøndelag
Health Study 3 (HUNT3). Logistic regression was
used to investigate whether commencement of treat-
ment with an anticholinergic drug was associated with
variables such as type and severity of urinary
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incontinence, lifestyle factors, socio-demographic fac-
tors and health status.

Results: Among the women having urinary inconti-
nence in HUNT3, 4.5 % had been prescribed an an-
ticholinergic drug during the previous 12 months.
Prescription was most frequent in women with urge
incontinence (10.5 %) and mixed incontinence (7.0
%). Of women having urinary incontinence without
being treated with an anticholinergic drug, 1.8 %
filled such a prescription during the following year,
corresponding to 3.1 % of women with urge inconti-
nence and 3.0% of women with mixed incontinence.
Characteristics significantly associated with com-
mencement of treatment were age above 50 years,
urge or mixed urinary incontinence and having se-
vere or very severe symptoms. Consumption of four
or more cups of coffee per day was weakly associ-
ated with being prescribed an anticholinergic drug,
whereas no association was found with marital sta-
tus, parity, smoking, alcohol intake or anxiety/
depression.

Conclusions: In this population-based study, 10.5
% of women having urge incontinence were
prescribed an anticholinergic drug. The 12-month
incidence of receiving a new prescription when
having urge incontinence was 3.1 %. Age above
50 years and severe symptoms were the factors
most clearly associated with commencement of
treatment.

392. Retention in Methadone Maintenance
Treatment (MMT) in Primary Care: National
Cohort Study Using Proportional Hazards Frailty
Model for Recurrent MMT Episodes

Gráinne Cousins1,2, Fiona Boland2, Joseph Barry3,
Suzi Lyons4, Kathleen Bennett5 and Tom Fahey2

1School of Pharmacy, Royal College of Surgeons in
Ireland, Dublin, Ireland; 2HRB Centre for Primary
Care Research, Royal College of Surgeons in Ireland,
Dublin, Ireland; 3Department of Public Health and
Primary Care, Trinity College Dublin, Dublin, Ire-
land; 4National Health Information Systems, Health
Research Board, Dublin, Ireland; 5Population Health
Sciences, Royal College of Surgeons in Ireland, Dub-
lin, Ireland

Background: Retention in MMT is associated with
reduced mortality. Few studies account for patient’s
movement in and out of treatment.

Objectives: Identify determinants of time to discontin-
uation of MMT across multiple treatment episodes in
Primary Care using a new-user design.

Methods: Cohort study of opioid dependent persons
experiencing ≥ 1 MMT episodes in primary care be-
tween 1st August 2004 and 31st December 2010, ex-
cluding episodes which were ongoing at the start of
follow-up. Record linkage of national methadone
treatment register, primary care methadone dispensing
records (Methadone Treatment Scheme (MTS)), and
co-prescriptions in the General Medical Services phar-
macy claims database. Length of a treatment episode
was based on the coverage of each methadone pre-
scription. Retention in treatment classified as no inter-
ruptions in treatment coverage lasting > 7 days.
Treatment episodes that were ongoing at the end of
follow-up were right-censored.
Outcome: Time to discontinuation from recurrent

MMT episodes.
Exposures: Median daily methadone dose and pro-

portion of methadone scripts per treatment episode
which were dispensed under supervised consumption.
Age, gender, and comorbidities included as potential
confounders.
Statistical analysis: proportional hazards gamma

frailty model of time to discontinuation from recurrent
MMT episodes.

Results: 6,393 patients experienced 19,715 treatment
episodes. Compared to 60 mgs, median daily doses
> 60 mgs (60-120 mg: hazard ratio (HR)=0.47, 95%
CI 0.45 – 0.50); >120 mgs: HR=0.62, 95% CI 0.53
– 0.72), and having greater than 20% of methadone
scripts dispensed as supervised consumption (com-
pared to <20%) were associated with longer treatment
episodes (20-39% of scripts: HR=0.36, 95% CI 0.33 –
0.38); 40-59% of scripts: HR=0.24, 95% CI 0.22–
0.27; 60-79% of scripts: HR=0.25, 95% CI 0.22–
0.27; >80% of scripts: HR=0.28, 95% CI 0.26–
0.30). Patients experiencing multiple treatment epi-
sodes stayed in treatment for progressively longer pe-
riods of time.

Conclusions: The prescription of higher daily doses of
methadone, and regular supervised consumption can
increase MMT retention.

393. Quality Use of Medicines Among Makkah
Community

Abdul Haseeb1,2, Rozan Mohammad Radwan3, Hani
Saleh Faidah3,4, Rehab Adnan Baghdadi3, Mahmoud
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Mohamed Ahmed Mohamed1, Mahmoud E. Elraggal1,
Fahad Saleem2 and Azmi Hassali2

1Department of Clinical Pharmacy, College of
Pharmacy, Umm Al Qura University, Makkah, Saudi
Arabia; 2Department of Social & Administrative
Pharmacy, School of Pharmaceutical Sciences,
University of Sains Malaysia, Penang, Malaysia,
Malaysia; 3Ministry of Health, Al-Noor Specialist
Hospital, Makkah, Saudi Arabia; 4Collage of Nursing,
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Background: Quality Use of Medicines (QUM) is one
of the central objectives of Patient quality of life.
Within the context of QUM framework, it is crucial
to get current data from the general population in order
to assess their understanding on issues related to ratio-
nal use of medicines.

Objectives: To explore attitude of Makkah commu-
nity about use and provision of drugs.

Methods: Face to face interview was used to adminis-
ter questionnaires among patients from two tertiary
care hospitals and four primary care centers dealing
with patients from rural and urban areas in Holly Mak-
kah region.

Results: A total of 554 patients were enrolled while ma-
jority of them were lived urban areas (n=457,82%). 419
(76%) responder were females and 531(96%)were living
with their family and had up to collage education
(n=174,31%).We found that most of respondents were
diabetic (185,33%) and hypertensive (n= 172,31%).
More than half of the patients (77%) claimed that they
will consult government doctor first if they experienced
any health problems and obtain their medicines from
governmental hospitals (n=536,97%) but they had trou-
ble reading labels for medicine supplied from them
(n=98,18%). We found (n=156,28%) of patients can dif-
ferentiate whether the medicine name is the name of ac-
tive ingredient and (n=218,39%) of patients aware about
drug-food interactions. Also 73 % of respondents were
aware about drug-drug interactions. More than half of
the participants (n=353,64%) claimed that they will con-
sult the doctor if they experience any health problems
and 285 (51%) get information easier from the govern-
ment doctor. Most of the consumers (207,37%) stated
that they preferred to get drug information from health
care professional.

Conclusions: This periodic mapping of pharmaceuti-
cals use among consumers in Saudi Arabia is indeed

an important effort to explore issues on quality use
of medicines and make plans for future interventions
and policies.

394. Off-Label Use of the Expensive Orphan Drug
Eculizumab in France 2009-2013 and the Impact of
Literature: Focus on the Transplantation Field

Johann Castañeda-Sanabria1,2,3, David Hajage1,2,3,
Mélisande Le-Jouan4, Anne Perozziello5 and
Florence Tubach1,2,3

1APHP, Département d’Epidémiologie et Recherche
Clinique, CIC-EC 1425Centre de
Pharmacoépidémiologie (Cephepi), Hôpital Bichat,
Paris, France; 2Univ Paris Diderot, Sorbonne Paris
Cité, UMR 1123 ECEVE, Paris, France; 3INSERM
CIC 1425-EC, UMR 1123 ECEVE, Paris, France; 4

Observatoire des Médicaments, des Dispositifs
Médicaux et de l’Innovation Thérapeutique
(OMEDIT) Île-de-France, Paris, France; 5APHP,
Département d’Information Médicale, Hôpital Bichat,
Paris, France

Background: The study of the use of medicines for
off-label indications is of key interest, as it can repre-
sent mainly a suboptimal (or irrational) use of a drug,
or a new use of a drug that can have an added benefit
or address an unmet medical need. The orphan drug
eculizumab is one of the most expensive in the world
and based on expenditures is classed among the
highest in France, a scenario suggestive of off-label
use. Given its pharmacological properties, it is likely
to be used in organ transplantation.

Objectives: Our purposes were to describe the con-
sumption trends of eculizumab for off-label indica-
tions overall and in the organ transplantation field
and to assess the impact of publications on the latter
use.

Methods: We carried out a temporal ecological study
within the French national hospitalization database
(PMSI). First, the trend of eculizumab consumption
(2009-2013) was compared to our estimate of the max-
imum on-label consumption (overall and for transplan-
tation). Second, we evaluated the impact of the
publications supporting the effectiveness of
eculizumab in the transplantation field on temporal
trends of eculizumab consumption.

Results: Eculizumab total consumption exceeded our
estimate of the maximum on-label consumption since
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the end of 2011 and increased until the end of the
study. Compared to Denmark and Norway, total
eculizumab consumption per habitant in 2013 in
France was remarkably high, with respectively 534,
627 and 1785 DDD/1Mo Habitants. We estimate that
off-label use represented at least 50% of the drug con-
sumption. The off-label consumption in organ trans-
plantation also increased since 2011. The amount of
publications grew trough the study period but overall
the evidence level remained low. Statistically, publica-
tions were not associated with the drug consumption
for transplantation.

Conclusions: Eculizumab started being notably used
for off-label indications in France since the end of
2011 and this use increased until the end of the study.
We found only low level evidence concerning the off-
label use of eculizumab in transplantation field trough
the studied period.

395. Assessment of Vaccine Cold Chain
Management Status at Service Delivery Health
Facilities in Dawro Zone, South West Ethiopia

Abebe Kebede1, Michael Mesfin2 and Seid M.
Ahmed3

1Tarcha General Hospital, Dawro Zone, South West
Ethiopia, Tarcha, Ethiopia; 2Expanded Programme
on Immunization (EPI) Officer, Federal Ministry of
Health, Addis Ababa, Ethiopia; 3University of Oslo
and Jimma University, College of Public Health and
Medical Sciences, Department of Pharmacy, Jimma,
Ethiopia

Background: The ‘vaccine cold chain’ is the system
of transporting and storing vaccines within the safe
temperature range, which is +2°C to + 8°C for refrig-
erator vaccines and -15°C to -25°C for freezer vac-
cines. It begins from the time the vaccine is
manufactured, continues through to the region or terri-
tory vaccine distribution centres and ends when the
vaccine is administered.

Objectives: To assess vaccine cold chain management
status at service delivering health facilities in Dawuro
zone, South West Ethiopia.

Methods: A facility based cross-sectional descriptive
study design was employed. Both quantitative and
qualitative methods were used to collect data from
February 30-March 20 2015. Data were collected from
24 facilities, 24 vaccine handlers, and 12 key

informants. Descriptive analysis was done using SPSS
version 16.0.Chi-square was employed to test presence
of association between dependent and independent
variables. Data from in-depth interview were analyzed
by thematic content analysis technique.

Results: From 24 public health facilities visited, 4
(16.7%) and 20(83.3%) had medium and poor avail-
ability of cold chain equipment respectively to store
and transport vaccines. From 24 vaccine handlers
interviewed, 7(29.2%), 8(33.3%) and 9(37.5%) had
good, medium and poor knowledge level respectively
on vaccine cold chain management system. In addi-
tion, out of 24 facilities assessed regarding vaccine
handling and storage practice, 6(25%), 10(41.7%)
and 8(33.3%) had good, medium and poor practice
level respectively. Work experience and types of train-
ing on vaccine cold chain had a statistically significant
association with knowledge and practice levels of vac-
cine handlers (p-value< 0.05). This result is also sup-
ported by the majority of key informants.

Conclusions: Vaccines in a half of the facilities found
to be at a high risk of losing their potency. There is an
urgent need to distribute Equipment; improve knowl-
edge, and practice on cold chain management through
supportive supervision and training.

396. Are Multiple Interventions Needed To
Influence Physician Prescribing Behaviour:
Implications For The Future?

Ilse Truter1, Brian Godman2,3, Amanj Baker3, Anna
Bucsics4, Joseph Fadare5, Ulrik Hesse6, Andrew
Martin7, Hye Young Kwon8, Corinne Zara9 and
Marion Bennie3

1Drug Utilization Research Unit (DURU), Depart-
ment of Pharmacy, Nelson Mandela Metropolitan Uni-
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holm, Sweden; 3Strathclyde Institute of Pharmacy
and Biomedical Sciences, Strathclyde University,
Glasgow, United Kingdom; 4Department of Pharma-
cology, University of Vienna, Vienna, Austria; 5De-
partment of Pharmacology, Ekiti State University,
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North West Commissioning Support Unit (NWCSU),
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Background: Resources must be found to cover costs
of new innovative medicines addressing significant
unmet need. Successful approaches include models
to optimise their prescribing and enhancing prescrib-
ing of generics.

Objectives: Analyse the impact of different interven-
tions among different medicine classes to increase ra-
tional use and savings.

Methods: Appraisal of published drug utilisation
studies including those conducted by the co-
authors.

Results: a) Supply and demand-side measures needed
to increase prescribing of generics and save costs;
supply side measures alone not sufficient to contain
costs; (b) Generics vs. originators: (i) lowest generic
prices where highest volumes; (ii) educational initia-
tives successfully addressed concerns with generics
and misinformation, e.g. clopidogrel; together with
other measures achieve high INN prescribing - up to
98% in Scotland; (iii) compulsory generic substitution
accepted in Sweden with monthly auctions further
lowering generic prices; (c) generics vs. patented
products: (i) limited change without multiple mea-
sures; alternatively, increased prescribing of patented
medicines, e.g. PPIs and statins in Ireland, ARBs in
Portugal; (ii) patient co-payments appreciably
influence prescribing; however, considerable care
where affordability is an issue; (iii) health authorities
can successfully initiate therapeutic switching
programmes without compromising care; (iv) pre-
scribing restrictions can significantly impact on
utilisation – however care with enforcement and
timing; (v) multiple demand-side measures have a
similar impact on prescribing as restrictions; (vi)
delisting patented medicines from a class has the
greatest influence on prescribing; (vii) recognised
difficult for health authorities to influence physician
prescribing in certain classes, e.g. anti-psychotics;
(d) programmes can be instigated to ensure correct
dosing, e.g. statins.

Conclusions: Multiple measures appreciably impact
on physician prescribing, with health authorities al-
ready learning from each other. This will continue.
Without these measures, authorities will struggle
funding new valued medicines and increased demand
with ageing populations.

397. Utility of Prescription Drug Monitoring Data
for Policy Analysis in a State Medicaid Program

Daniel M. Hartung1, Luke Middleton1, Sharia M.
Ahmed1, Joshua VanOtterloo2, Hyunjee Kim3, K. J.
McConnell3, Shellie Keast4 and Richard Deyo3

1College of PHarmacy, Oregon State University/Ore-
gon Health & Science University, Portland, OR,
United States; 2Oregon Health Authority, Portland,
OR, United States; 3Oregon Health & Science Univer-
sity, Portland, OR, United States; 4University of Okla-
homa, Oklahoma City, OK, United States

Background: Administrative claims data fail to cap-
ture prescription that are filled but paid for with a
cash (as opposed to insurance-based) transaction.
The emergence of state prescription drug monitoring
programs (PDMP) offers the opportunity to make a
more comprehensive assessment of opioid filling
patterns.

Objectives: To evaluate the epidemiology of potential
cash payments and contrast the effects of using PDMP
data for an opioid-related high dose policy in a state
Medicaid program.

Methods: Using Oregon Medicaid claims and PDMP
data, we created a linked dataset for a cohort of Med-
icaid beneficiaries between 2012 and 2013. Data on
all filled opioids were obtained the PDMP database
and then matched to claims data based on national
drug code, quantity, and date. PDMP fills that did
not have a corresponding Medicaid pharmacy claim
were assumed to indicate a cash payment. To evaluate
the impact of using PDMP versus claims data for pro-
gram evaluation, we examined the impact of a high
dose opioid prior authorization (PA) policy imple-
mented in 2012.

Results: Of the 464,277of opioid fills, 79,437 (17.1%)
could not be matched to a Medicaid claim. Methadone
(23.0%) and fentanyl (22.4%) were the most likely to
not match to a corresponding claim. Fills lacking a
corresponding claim were significantly more likely to
be present as part of specific indicators of opioid mis-
use. Of fills involved in an indicator for pharmacy
shopping, 24.0% could not be matched to a corre-
sponding claim, compared to 16.6% of fills that were
not involved in pharmacy shopping (p<0.001). A sim-
ilar pattern was observed for overlapping opioids
(18.1% vs 16.5%; p<0.001) and benzodiazepine over-
lap (18.7% vs 16.8%; p<0.001). An analysis of the
high dose PA found a 16.2 mg net reduction in MED
using Medicaid claims. Using PDMP fill data, the net
reduction was only 8.1 mg MED.
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Conclusions: A substantial proportion of opioid fills
are not captured in Medicaid administrative data.
Missing opioid claims, presumably paid with cash,
are associated with several indicators of opioid misuse.
Missing claims also overestimate of the impact of opi-
oid policies.

398. Medicine Utilisation Capabilities in Africa:
Current Status, Implications and Future Prospects
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Mandela Metropolitan University, Port Elizabeth,
South Africa

Background: Understanding medicine utilisation pat-
terns alongside on-going policies is essential to im-
prove their rational use. Little is known about such
capabilities among African countries. This needs to
be addressed, especially for high priority areas such
as infectious diseases.

Objectives: To undertake a qualitative study of medi-
cine utilisation capabilities among private and public
sectors in Africa.

Methods: Qualitative survey among MURIA (Medi-
cines Utilisation Research in Africa) members (http://
muria.nmmu.ac.za/).

Results: Currently very variable capabilities among
African countries, ranging from access to patient
level data in ambulatory care among private in-
surers in Botswana and Namibia as well as among
individual private insurers in South Africa, to cur-
rently no consolidated databases. However, there
can be specific databases, e.g. HIV patients in
Botswana and Swaziland. Self-medication data is
also challenging to collect, necessitating qualitative
interviews as recently undertaken in Uganda. Spe-
cific country examples include Kenya where cur-
rently no longitudinal databases in ambulatory
care; however, community pharmacy data is avail-
able to track utilisation and expenditure. Similarly
in hospitals, utilisation and expenditure data is
available for research. Aggregated reimbursed
utilisation data is available on a monthly basis in
both ambulatory care and hospitals in Namibia.
However, there is currently no longitudinal data-
bases in the public sectors in Botswana, Nigeria,
Tanzania and South Africa. Utilisation and expendi-
ture data in the private sector is not readily avail-
able in Nigeria and Tanzania, with utilisation and
expenditure data more readily available in public
versus private sectors in Zimbabwe. Programmes
are ongoing among African countries to rectify this,
especially regarding antibiotic consumption includ-
ing point-prevalence studies in hospitals. The find-
ings will form the basis of future interventions.

Conclusions: Currently variable capabilities across
Africa. This is changing with increasing need to docu-
ment utilisation and expenditure patterns to improve
future planning, especially in high priority areas such
as infectious diseases.

399. Defining Prescription Quality Indicators at
Primary Care Level in Portugal

Milene Fernandes1, Ana Costa1,2, Manuela Cruz1,2,
Cristina Ribeiro1,2, Luís Rebelo1,2 and Vasco A. J.
Maria1,2

1Institute of Preventive Medicine and Public Health,
Faculty of Medicine, University of Lisbon, Lisbon,
Portugal; 2Administração Regional de Saúde de Lis-
boa e Vale do Tejo, IPLisbon, Portugal

Background: Prescribing quality indicators (PQI)
have been used to assess quality, safety and appropri-
ateness of drugs. However, consensus about which
PQI are more adequate and feasible at primary care
(PC) level is scarce.
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Objectives: To define a valid and consensual list of
PQI to be implemented in quality assessment pro-
grams at Portuguese PC level.

Methods: A systematic review was performed in
PubMed, Science Direct and Web of Knowledge da-
tabases, for studies published between 01APR1998
and 31JAN2015 with “prescri*”, “quality”, “indica-
tor” and “valid*” in the Title/Abstract. Two investi-
gators reviewed selected studies and developed a
list of PQI, grouped in four dimensions: safety,
indication, necessity/adequacy and cost. The list
was submitted to a two rounds Delphi panel, with
36 experts (31 family physicians and 5 clinical phar-
macologists). The adequacy of each indicator was
rated, from 1=totally inadequate up to 9=totally
adequate. PQI were included if scored ≥7 by at least
69% experts. Included PQI are being applied to
2014 prescription data from two Portuguese PC
Health Units, corresponding to 50109 prescriptions
from 16508 patients.

Results: From 2082 articles, 200 were selected for de-
tailed review. A total of 94 PQI were identified from
the review, and additional 4 proposed by the investiga-
tors. Experts’ response rate was 72.2%. After the first
round, 46 PQI were included and 8 indicators
reformulated after experts’ comments. In the second
round, 47 PQI were rated as valid, distributed in the di-
mensions safety (8), indication (7), necessity/adequacy
(27) and cost (5). When applied to prescription data,
preliminary results show that all PQI seem to be feasi-
ble except one safety PQI: no cases were identified for
the indicator “pediatric antitussives’ use”.

Conclusions: A total of 34 PQI were validated by a
panel of family physicians and clinical pharmacolo-
gists, covering the most relevant domains of prescrip-
tion decision, namely necessity/adequacy, safety,
indication and cost. Validated indicators were pre-
tested in real-world data and seem to be feasible for
assessing quality of prescribing at PC level in
Portugal.

400. An European Repository for Electronic
Selection of Explicit Criteria of Potentially
Inappropriate Prescriptions (PIPs) in Old Age

Ivana Ivanova, Monique Elseviers, Maarten Wauters,
Majda Azermai, Thierry Christiaens and Robert
Vander Stichele

Pharmacology, Ghent University, Ghent, Belgium

Background: Lack of computerization of electronic
assessment of medication lists in electronic health re-
cords is a barrier for more generalized use of PIP-lists,
designed for older adults in primary care.

Objectives: Constructing a European repository for
selection of explicit criteria on PIPs, suitable for elec-
tronic assessment, and identifying possible limitations.

Methods: Criteria from EU(7)-PIM list, STOPP/
START criteria and a subset of BEERS 2015, were en-
tered in a specific frame with four main categories: PIP
description, Medication data, Clinical data, and Evi-
dence related information. In all lists, some of the
criteria were excluded, and a number of criteria were
divided for more operable use.

Results: Total of n=692 criteria were entered, of
which n=279 (40.3%) from EU(7)-PIM, n=233
(33.7%) from Beers and n=180 (26.0%) from
STOPP/START list. Identification of the medication
was possible with ATC for practically all criteria, ex-
cept for n=24 (3.4%). Of all the criteria, 76.8% were
identifiable with one code at ATC 5 level. For 16.7%
one code of a higher level was required, and 2.8%
needed complex combination of codes. A total of
n=429 (62.0%) criteria needed medication information
only. In 53.8% of the criteria, identification of the ac-
tive substance(s) was the only medication data require-
ment, and 8.2% needed additional information (dose,
duration, route of administration). Clinical information
was required for 38.0% of the criteria, 16.0% re-
quested disease information only, and 22.0% needed
additional information such as specific indication, his-
tory of diseases, lab results or severity of diseases. All
the criteria that pertained to underuse (8.4%), required
clinical information.

Conclusions: Construction of an electronic repository
combining 3 PIPs lists is feasible, although requires
precise definition of medication and clinical data. In
the future, developers of new lists of PIPs should con-
sider the suitability for electronic use and semantic
interoperability.

401. Evolution of the Medication Use in a Cohort of
Newly Admitted Nursing Homeresidents
(Ageing@NH): Report of the First Follow-Up
Observations

Ivana Ivanova1, Maarten Wauters1, Robert Vander
Stichele1, Thierry Christiaens1, Jonas De Wolf2, Tine
Dilles2 and Monique Elseviers1
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1Heymans Institute of Pharmacology, Clinical
Pharmacology Research Unit, Ghent University,
Ghent, Belgium; 2University of Antwerp, Antwerp,
Belgium

Background: Quality of pharmacotherapy in old age
is major issue, but there is a limited number of long
term studies, following residents and their medica-
tion use from entering in a nursing home (NH) until
death.

Objectives: This study describes the evolution of the
medication use one year after entering a NH, com-
pared to the baseline observations.

Methods: We used data from the Ageing@NH
study, an observational prospective study based on
a inception cohort of newly admitted residents at
NHs in the Dutch speaking part of Belgium (65+),
selecting those consenting, with medication chart
available. Information about socio-demographic,
clinical and functional characteristics, as well as
medication use, was collected at baseline and at
one year follow-up. The comparison was done for
participants with available medication information
for both years.

Results: From a total of n=1065 residents at baseline,
n=743 consented and had available medication infor-
mation (mean age 83.9, 65% female). Hospitalization
rate in the year before admission was 68.5%, with
mean number of 43.1 days. Polypharmacy (≥5
medications) was present in 51.1% of the patients,
with excessive polypharmacy (≥10 medications) in
32.3%. Mean number of chronic medication was
8.1. Most commonly used groups were neurological
(85%), as well as the alimentary (83.1%) and cardio-
vascular (81.6%) medications. At the follow-up,
information for medication use for both years was
available for n=414 residents. Hospitalization rate
decreased significantly (35%, p-value<0.001). The
number of chronic medications increased to 8.7
(p-value <0.001). Extreme polypharmacy increased
significantly to 41.8% (p-value=0.003). The largest
increase was noted for the respiratory group of medi-
cations (from 21.3% to 28.5%, p-value=0.003), and
for Proton Pump Inhibitors (from 40.1% to 47.3%,
p-value=0.034).

Conclusions: After one year of follow-up, the number
of chronic medications increased, especially in respira-
tory medications and Proton Pump Inhibitors. Signifi-
cant increase of extreme polypharmacy was noted,

prompting systematic appraisal of the quality of phar-
macotherapy in this frail population.

402. Antidepressant Medication and the Risk of
Pregnancy-Induced Hypertension

Loes F. ter Heijne, Neily Zakiyah, Jens H. J. Bos,
Eelko Hak and Catharina C. M. Schuiling-Veninga

Department of Pharmacoepidemiology and
Pharmacoeconomics, University Centre of Pharmacy,
University of Groningen, Groningen, Netherlands

Background: Increased activity of the sympatic ner-
vous system could possibly cause pregnancy-induced
hypertension (PIH). Previous studies have suggested
that antidepressants could contribute to this increased
activity.

Objectives: To examine whether the use of antide-
pressants during pregnancy increases the risk of devel-
oping pregnancy-induced hypertension.

Methods: This retrospective cohort study was con-
ducted using the prescription database IADB.nl among
nulliparous women with singleton pregnancies be-
tween 1994 and 2014 in the Netherlands. Exposure
was defined as at least one dispensing record of an an-
tidepressant (AD; ATC-code N06A) during the first 20
weeks of gestation. Excluded were women using anti-
thrombotic agents, antidiabetic drugs, antimigraine
drugs, and antihypertensive drugs during six months
before pregnancy till twenty weeks of gestation. The
outcome, PIH, was defined as at least one dispensed
record of an antihypertensive drug (methyldopa, nifed-
ipine, labetalol, ketanserin, nicardipine) after 20 weeks
of gestation till 14 days after delivery. Odds ratios
(OR) and their corresponding 95% confidence inter-
vals (95%CIs) were estimated using logistic regression
analysis, adjusting for maternal age, benzodiazepine
and antibiotic use. Subanalyses were conducted for
class of AD, duration of use of AD (1-30, ≥ 31 De-
fined Daily Doses (DDD)), and maternal age. As the
exact duration of gestation was unknown, all analysis
were conducted for 3 theoretical gestational ages (35,
37, 39 weeks).

Results: 28020 women were included, of which 539
(1,92%) used antidepressants (gestational age 39
weeks). The risk of pregnancy induced hypertension
doubled for women using an antidepressant (aOR
[95%CI] 2.00[1.30-3.18]). Significant associations
(OR [95% CI]) were also found for the subgroup SSRI
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(2,12 [1.28-3,50]), ≥ 31 DDDs (2.53 [1.58-4.85]) and
maternal age of 30-34 years (2,59 [1,35-4,98]). De-
creasing the theoretical gestational age showed com-
parable results.

Conclusions: Use of ADs during the first 20 weeks of
gestations appeared to be associated with an increased
risk of developing PIH. When balancing the benefit
and risks of using these drugs during pregnancy, this
should be taken into account.

403. Gestational Exposure to SSRIs and Risk of
Preeclampsia in Pregnancy: A Study from the
Norwegian Mother and Child Cohort Study
Accounting for Time-Varying Severity of
Depressive and Anxiety Symptoms

Angela Lupattelli1, Mollie Wood1, Olav Spigset2,3,
Kate Lapane4 and Hedvig Nordeng1,5

1PharmacoEpidemiology and Drug Safety Research
Group, School of Pharmacy, PharmaTox Strategic Ini-
tiative, Faculty of Mathematics and Natural Sciences,
University of Oslo, Oslo, Norway; 2Department of
Clinical Pharmacology, St Olav’s University Hospital,
Trondheim, Norway; 3Department of Laboratory
Medicine, Children’s and Women’s Health, Norwegian
University of Science and Technology, Trondheim,
Norway; 4Clinical and Population Health Research,
Department of Quantitative Health Sciences, Univer-
sity of Massachusetts Medical School, Worcester,
MA, United States; 5Division of Mental Health, Nor-
wegian Institute of Public Health, Oslo, Norway

Background: The risk of preeclampsia after gesta-
tional exposure to selective serotonin reuptake inhibi-
tors (SSRIs) is not yet elucidated.

Objectives: To explore whether SSRI use in preg-
nancy may increase the risk of preeclampsia, with
the attempt to account for time-varying severity of de-
pressive and anxiety symptoms during pregnancy.

Methods: The Norwegian Mother and Child Cohort
Study and the Medical Birth Registry of Norway con-
stituted the data source. The analysis cohort was re-
stricted to 5850 pregnant women reporting
depression six months before and/or during preg-
nancy. Information about preeclampsia (i.e. protein-
uria with gestational hypertension after gestational
week 34) stemmed from the Medical Birth Registry
of Norway. Symptoms of depression and anxiety were
measured at gestational weeks 17 and 30 via the short

versions of The Hopkins Symptom Checklist-25. A
Generalized Estimating Equations (GEE) analysis
was conducted to determine adjusted relative risk
(RR) and 95% confidence interval (CI) for preeclamp-
sia. A Marginal Structural Model (MSM) analysis was
conducted to account for time-varying exposure and
confounding factors (i.e., depressive/anxiety symp-
toms and comedications).

Results: In our analysis cohort, 611 (10.4%) women re-
ported use of SSRIs in pregnancy, whereas 5130 did not
use any antidepressant. In the GEE adjusted model, the
RR of preeclampsia for 2nd trimester SSRI-exposed
was 1.30 (95% CI: 0.65-2.59) and for 3rd trimester
SSRI-exposed was 1.55 (95% CI: 0.79-3.04), compared
to non-exposed. In the MSM model, the RR of pre-
eclampsia was 0.92 (95% CI: 0.44-1.92) for 2nd trimes-
ter SSRI-exposed, and 1.57 (95% CI: 0.70-3.53) for 3rd
trimester SSRI-exposed, compared to non-exposed.

Conclusions: Among this Norwegian cohort of preg-
nant women, 2nd trimester use of SSRIs did not confer
an increased risk of preeclampsia, especially after ac-
counting for time-varying confounders. Although the as-
sociation between 3rd trimester SSRI-exposure and
preeclampsia was not statistically significant, a moderate
increased risk of preeclampsia could not be ruled out.

404. Continuation of Atypical Antipsychotic
Medications During Pregnancy and the Risk of
Gestational Diabetes

Yoonyoung Park1,2, Sonia Hernandez-Diaz2, Brian T.
Bateman1,3, Jacqueline Cohen2, Elisabetta Patorno1,
Helen Mogun1 and Krista F. Huybrechts1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 2Department of
Epidemiology, Harvard TH Chan School of Public
Health, Boston, MA, United States; 3Department of
Anesthesiology, Critical Care, and Pain Medicine,
Massachusetts General Hospital, Boston, MA, United
States

Background: Gestational diabetes mellitus (GDM) is
a serious complication of pregnancy that can lead to ad-
verse outcomes. Some atypical antipsychotics (AAP)
are associated with weight gain and insulin resistance,
which are risk factors for GDM. There is lack of evi-
dence to inform the decision about whether to discon-
tinue AAP during pregnancy due to this concern.
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Objectives: To examine the risk of GDM associated
with continuation of aripiprazole (ARI), olanzapine
(OLZ), quetiapine (QTP), risperidone (RSP), or
ziprasidone (ZIP) through the first half of pregnancy
compared to discontinuation prior to pregnancy.

Methods: We conducted a cohort study using
Medicaid data (2000-2010) from non-diabetic women
with a live-born infant who had ≥ 1 AAP dispensing
during the 3-months prior to pregnancy. For each
AAP, we compared women with ≥ 2 dispensings (con-
tinuers) to women with no dispensing during the first
half of pregnancy (discontinuers). GDM was defined
using previously validated algorithm in claims data.
We used a generalized linear model and propensity
score stratification to obtain absolute and relative risks
(RR), adjusting for confounders including psychiatric
diagnoses and duration of AAP use before pregnancy.

Results: Among 1,543,334 pregnancies, the number of
baseline AAP users was 1,924 for ARI, 1,425 for OLZ,
4,533 for QTP, 1,824 for RSP, and 673 for ZIP. The pro-
portion of continuers ranged between 20% and 34%, de-
pending on the drug. Continuers generally had higher
comorbidity and longer baseline AAP use compared to
discontinuers. The crude risk of GDM for continuers
vs. discontinuers, respectively, was 4.8% vs.4.5% for
ARI, 12.0% vs. 4.7% for OLZ, 7.1% vs. 4.1% for
QTP, 6.4% vs. 4.1% for RSP, and 4.2% vs. 3.8% for
ZIP. The adjusted RRs were 0.80 (0.48-1.33) for ARI,
1.86 (1.22-2.83) for OLZ, 1.31 (1.02-1.68) for QTP,
1.37 (0.84-2.25) for RSP, and 0.93 (0.34-2.54) for ZIP.

Conclusions: Our results suggest that compared to
discontinuation, continued use of OLZ, QTP, and pos-
sibly RSP during the first half of pregnancy is associ-
ated with an increased risk of GDM. ZIP and ARI,
the newer AAPs with less weight gain potential, were
not associated with an increased risk.

405. Is There a Dose-Response Relation Between
the Use of Lithium in Early Pregnancy and the
Risk of Cardiac Malformations?

Elisabetta Patorno1, Krista Huybrechts1, Brian
Bateman1, Helen Mogun1, Rishi Desai1 and Sonia
Hernández-Díaz2

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, United
States; 2Department of Epidemiology, Harvard School
of Public Health, Boston, MA, United States

Background: It is acknowledged that the use of
lithium (Li) in early pregnancy increases the risk of
Ebstein’s anomaly, a right ventricular outflow
obstruction defect, and potentially other congenital
cardiac defects. Animal studies have shown that Li
may have a dose-related teratogenicity, but the
dose-response relation between Li and the risk of
cardiac malformations in humans remains largely
unexplored.

Objectives: To evaluate whether the association be-
tween Li use in early pregnancy and the risk of cardiac
malformations is dose-dependent.

Methods: Our population included 1,357,551 women
who delivered a live-born infant during 2000-2010
and were enrolled in Medicaid from 3 months before
conception to 1 month after delivery. We examined
the risk of cardiac defects (identified with validated
claims-based algorithms) associated with first trimes-
ter (T1) use of Li in monotherapy, according to daily
dose tertiles of the first prescription filled during T1.
The comparator group consisted of women unexposed
to Li or other mood stabilizers during T1 or the 3
months before conception. Fine stratification on the
propensity score was used to control for indications
and other potential confounders. Relative risks (RR)
and 95% confidence intervals (CI) were estimated
using generalized linear models.

Results: There were 663 women who filled at least
one Li prescription during T1: 305 at low dose
(≤600 mg/day), 235 at medium dose (600-900 mg/
day), and 123 at high dose (≥900 mg/day). Overall,
1.2% of unexposed births were diagnosed with car-
diac defects, compared with 1.6% of births exposed
to low dose Li, 2.1% to medium dose, and 4.9% to
high dose. The adjusted RR was 1.10 (95% CI
0.46-2.64) for low dose Li, 1.59 (0.67-3.79) for me-
dium dose, and 3.21 (1.47-6.99) for high dose. All
right ventricular outflow obstruction defects occurred
in association with medium or high doses, with an
overall RR=2.65 (1.00-7.04). Results were consistent
in secondary analyses that used tertiles of the highest
dose filled during T1.

Conclusions: Results from this study suggest that the
teratogenic effect of Li in causing cardiac
malformations in humans may be dose-dependent.

406. Associations Between Treatment with Selective
Serotonin Reuptakeinhibitors (SSRIs) Before and
After Pregnancy
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Background: Depression is common in women of
child bearing age and selective serotonin reuptake in-
hibitors (SSRIs) are among some of the most com-
monly prescribed medicines. However, four out of
five women stop treatment in pregnancy and limited
information is available on how many take up SSRI
treatment after delivery.

Objectives: To examine the association between SSRI
treatment before pregnancy and after delivery.

Methods: Using data from The Health Improvement
Network (THIN) UK primary care database from
2000 – 2014 we identified women who had given
birth and randomly selected one pregnancy per
woman (n=246,612). We estimated the number of
women who had received SSRI treatment: (1) 18 to
6 months before pregnancy and/or (2) 0 to 12
months after giving birth. We estimated the ‘Relative
Risks’ (RR) of receiving SSRIs after birth given
prior treatment and vice versa using Poisson
regression.

Results: There were 19,452 (7.9 %) pregnancies
where the women received at least one SSRI prescrip-
tion in the 18 to 6 months before pregnancy start. Of
these 49% also received SSRIs 0 to 12 months after
they have given birth. There were 32,294 (13.1%)
women who received SSRIs 0 to 12 months after
delivery and of these 30% had received treatment in
the 18 to 6 months before the pregnancy. The RR
for SSRI treatment after birth was 4.95 (95%CI 4.87
to 5.08) for women who had received SSRIs prior
to pregnancy. Conversely the RR for having had
SSRI treatment prior to pregnancy was 6.49 (95%CI
6.31 to 6.68) for women who had received SSRIs
after delivery.

Conclusions: Although there is a very strong associa-
tion between SSRI treatment before pregnancy and af-
ter delivery only half of the women treated before
pregnancy restarted SSRI after delivery and less than
a third of those receiving SSRI postnatally received
treatment 18 to 6 months before pregnancy. This sug-
gest postnatal SSRI treatment is not just a continuum
of previous episodes of SSRI treatment and further

work is needed to identify women in need of postnatal
treatment.

407. Risk Of Neurodevelopmental Disorders
Following Prenatal Valproate Exposure: An
Observational Cohort Study Using The Health
Improvement Network

Cormac J. Sammon1, Rachel L. McCrea1, David P.
Osborn3,4, Stephen J. W. Evans5, Phillip J. Cowen6,
Irwin Nazareth1 and Irene Petersen1,2

1Department of Primary Care and Population Health,
University College London, London, United Kingdom;
2Department of Clinical Epidemiology, Aarhus Uni-
versity, Denmark, Denmark; 3Division of Psychiatry,
University College London, London, United Kingdom;
4Camden and Islington NHS Foundation Trust, NHS,
London, United Kingdom; 5Department of Medical
Statistics, London School of Hygiene and Tropical
Medicine, London, United Kingdom; 6University De-
partment of Psychiatry, Warneford Hospital, Oxford,
United Kingdom

Background: Prenatal exposure to valproate contain-
ing antiepileptic drugs has been linked with specific
congenital malformations and, more recently,
neurodevelopmental disorders such as autism.

Objectives: To investigate the association between
valproate treatment in pregnancy and the risk of
neurodevelopmental disorders in children.

Methods: This was a comparative cohort study in the
United Kingdom using The Health Improvement
Network (THIN) general practice database. From an
established cohort of child-linked pregnancies, we
identified women who received valproate treatment
in pregnancy (n=217), women who received treatment
with other antiepileptic drugs in pregnancy (n=808),
women who discontinued antiepileptic drug treatment
before pregnancy (n=1,247) and women not treated
with antiepileptic drugs before or during pregnancy
(n=256,317). Cox regression models were used to esti-
mate the hazard of neurodevelopmental disorders in
the children of women who received valproate treat-
ment in pregnancy relative to the three other treatment
groups, adjusting for a range of potential confounders.

Results: Women who received valproate treatment in
pregnancy were more likely to be deprived, to have
an epilepsy diagnosis, and to give birth to a boy than
women in the other three exposure groups.
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Independent of these differences in measured charac-
teristics, children born to women who received
valproate treatment in pregnancy had a more than
two-fold higher risk of neurodevelopmental disorders
than women not treated with antiepileptic drugs
(HRadj 2.29 CI95 1.59 to 3.31), women treated with
other antiepileptic drugs in pregnancy (HRadj 2.07
CI951.29 to 3.34) and women who discontinued
valproate treatment before pregnancy (HRadj 2.77
CI951.52 to 5.06).

Conclusions: Valproate treatment in pregnancy is
associated with a doubling in the risk of
neurodevelopmental disorders. These associations
should be taken in to account when considering the
risks and benefits of prenatal valproate treatment.

408. Frequency and Predictors of Analgesic
Prescribing in US Nursing Home Residents with
Persistent Pain

Kevin M. Fain1, G. Caleb Alexander1, David D.
Dore2,3 and Carlos Castillo-Salgado1

1Department of Epidemiology, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD,
United States; 2Optum Epidemiology, Waltham, MA,
United States; 3Department of Health Services, Policy,
and Practice, Brown School of Public Health, Provi-
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Background: Inadequate treatment of persistent pain
affects quality of life for many elderly residents in
nursing homes.

Objectives: To quantify prescription analgesic use
among elderly nursing home residents with persistent
non-cancer pain and to identify individual and
facility traits associated with the absence of such
treatment.

Methods: This was a cross-sectional study sourced
from Linked Minimum Data Set (MDS) assessments;
Online Survey, Certification and Reporting (OSCAR)
records; and Medicare Part D claims. From a cross-
section of all long-stay US nursing home residents
in 2008 with an MDS assessment and Medicare Part
D enrollment, we identified individuals ≥65 years
old with moderate-to-severe, daily pain on consecu-
tive assessments at least 90 days apart, but without
dementia, severe cognitive impairment or receipt of
hospice care. We quantified Part D claims for an opi-
oid or non-steroidal anti-inflammatory drug (NSAID)

within 30 days following persistent pain onset. We
obtained resident and facility characteristics from
MDS and OSCAR records. We estimated associations
of patient and facility attributes and pain treatment
from multilevel mixed effects logistic regression
analyses.

Results: Among 18,526 residents with persistent
pain, 3,094 (16.7%) did not receive prescription pain
medicine; 12,815 (69.2%) received an opioid; 485
(2.6%) received a prescription NSAID, and 2,132
(11.5%) received an opioid and prescription NSAID.
In the adjusted analysis, residents ≥95 years old
(compared to 65-74 years old, odds ratio (OR)=
2.06, 95% confidence interval (CI)=1.70-2.49), or
with moderate-to-severe cognitive impairment (com-
pared to no cognitive impairment, OR=2.12, 95%
CI=1.71-2.62), were less likely to receive a prescrip-
tion pain medicine.

Conclusions: Pain remains incompletely treated in US
nursing homes, especially among certain subpopula-
tions of residents such as those with cognitive impair-
ment. Changes in pain management practice and
policies may be necessary to target these more vulner-
able residents.

409. Prevalence and Trends of Analgesic
Medication Utilisation in Patients Undergoing
Total Joint Replacement Surgery

Maria C. S. Inacio1, Kara Cashman1, Nicole L. Pratt1,
Marianne H. Gilliam1, Stephen E. Graves2 and
Elizabeth E. Roughead1

1Medicine and Device Surveillance Centre of Re-
search Excellence, University of South Australia, Ade-
laide, SA, Australia; 2Australian Orthopaedic
Association National Joint Replacement Registry, Ad-
elaide, SA, Australia

Background: Globally the use of opioids has in-
creased since the 1990s, in part due to the relaxing of
prescription restrictions and regulations and changes
in guidelines for non-cancer chronic pain. In Australia
there has been a 15 fold increase in the use of opioids
in the general population. Candidates for total joint re-
placement (TJR) surgery are recommended compre-
hensive pharmacological pain management prior to
surgery due to their disabling joint conditions. How
the changes in opioid regulations and general use have
affected pain management strategies of patients under-
going TJR surgery is not well understood.
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Objectives: Our study evaluated trends in prevalence
and rate of change in analgesic medication prescrip-
tion in patients prior to joint replacement.

Methods: Using the Australian Department of
Veterans’ Affairs data a population based epidemio-
logical study was conducted. Opioids, NSAIDs, corti-
costeroid injections, neuropathic pain medication,
hypnotics, and muscle relaxants supply one year
pre-total knee replacements (TKR, n=15517) and to-
tal hip replacements (THR, n=10018) was assessed
(2001-2012). Adjusted prevalence rate ratios (PRR),
accounting for patient characteristics and surgical
indication, and 95% confidence intervals (CI), are
provided.

Results: From 2001 to 2012, the prevalence of opioid
use prior to surgery increased from 37% to 49% in
TKRs (PRR=1%, 95%CI 0-2%, p=0.04) and from
44% to 54% in THRs (PRR=1%, 95%CI 0-2%,
p=0.007). Neuropathic pain medication use increased
from 5% to 13% in TKRs (PRR=6%, 95%CI 4-8%,
p<0.0001) and from 6% to 12% in THRs (PRR=7%,
95%CI 5-9%, p<0.0001). The NSAID use decreased
from 76% to 51% in TKRs (PRR=4%, 95%CI 4-5%,
p<0.0001), and 80% to 47% in THRs (PRR=5%,
95%CI 5-6%, p<0.0001). Corticosteroid injections
prevalence decreased from 21% to 17% in TKRs
(PRR=3%, 95%CI 2-4%, p<0.0001) and 19% to
17% in THRs (PRR=3%, 95%CI 2-4%, p<0.0001).

Conclusions: Utilization of pain medication prior to a
patient’s TJR surgery has changed significantly in this
national cohort of Australian patients during the
2000s, despite the underlying reason for surgery re-
maining the same across the time period.

410. Global Utilization of Attention Deficit
Hyperactivity Disorder Medications – Preliminary
Results
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Su4, Miriam C. J. M. Sturkenboom6 and Ian C. K.
Wong7

1Duke Clinical Research Institute, Duke University,
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cology and Pharmacy, University of Hong Kong,
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of Pharmacy, National Cheng Kung University,

Tainan, Taiwan; 5NPO Drug Safety Research Unit,
Tokyo, Japan; 6Medical Informatics, Erasmus Univer-
sity Medical Center, Rotterdam, Netherlands; 7Re-
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Background: The global epidemiology of attention
deficit hyperactivity disorder (ADHD) medication
use varies by region and measurement methods. In-
creasing ADHD medication prevalence is evident in
North America and Europe but has not been assessed
in Asia.

Objectives: To determine overall and subgroup-spe-
cific prevalence of ADHD medication use in children
3-18 years of age in 4 countries, with particular focus
on relative trends in prevalence of medication use over
time.

Methods:We conducted an observational study using
population-based electronic health databases from
Hong Kong (HK, 2001-2015), Taiwan (TW, 2000-
2013), Japan (JP, 2010-2015) and the province of
Quebec, Canada (QC, 2001-2009), using a common
protocol approach to estimate use of licensed ADHD
prescribed/dispensed medication (identified by ATC
classification codes). Annual prevalence (/1000 chil-
dren) with 95% confidence intervals (CI) of ADHD
medications were calculated within available years
in each country between 2000-2015, stratified by
age group (3-5, 6-11, 12-18 years) and gender over
time.

Results: Prevalence of any ADHD medication (/1000
children age 3-18(95%CI)) varied between 0.5 (0.5-
0.6) to 21.5 (21.2-21.8) in HK, 3.0 (2.8-3.3) to 12.4
(11.8-12.9) in TW, 2.9 (2.7-3.1) to 5.4 (5.2-5.6) in
JP and 0.2 (0.1-0.4) to 17.6 (17.0-18.3) in QC. ADHD
medication prevalence increased over available study
period in all countries: increased 41 times in HK, 4.1
times in TW, 1.9 times in JP and 73 times in QC. Sim-
ilar trends were observed in males and females. The
male/female ratios in prevalence were 5.0 (HK,
2015), 3.5 (TW, 2013), 2.9 (JP, 2015) and 2.2 (QC,
2009). The age group with highest ADHD medication
prevalence was age 6-11 compared to other available
age groups: 39 (HK, 2015), 30 (TW, 2013), 6.4 (JP,
2015) and 19.6 (QC, 2009). Methylphenidate was the
most commonly used ADHD medication in all coun-
tries: 94.9% (HK, 2015), 96.1% (TW, 2013), 55.6%
(JP, 2015) and 62% (QC, 2009). Results from 13
additional countries, including adult estimates, are in
progress.
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Conclusions: Use of a common protocol and standard
medication measurements indicate large increases in
ADHD medication use over time in these 4 countries.

411. Prescribing Trends of Attention-Deficit
Hyperactivity Disorder (ADHD) Medications in
UK Primary Care, 1995-2015

Christel Renoux1,2,4, Ju-Young Shin1, Sophie
Dell’Aniello1, Emma Fergusson3, Samy Suissa1,4, C.
N. O. D. E. S. Canadian Network and for
Observational Drug Effect Studies1

1Centre for Clinical Epidemiology, Jewish General
Hospital, Lady Davis Research Institute, Montreal,
Canada; 2Department of Neurology, McGill Univer-
sity, Montreal, Canada; 3Child and Adolescent Psy-
chiatry, Oxford Health NHS Trust, Oxford University,
Oxford, United Kingdom; 4Epidemiology and biosta-
tistics, McGill University, Montreal, Canada

Background: In the past decades, an increased preva-
lence of Attention-Deficit Hyperactivity Disorder
(ADHD) and use of ADHD medications has been ob-
served in several countries, raising concerns about a
possible over-diagnosis and inappropriate prescription
of ADHD medications. However, longitudinal trends
of ADHD medications have not been updated recently.
Also, despite a growing interest in adults with ADHD,
most studies have been restricted to children and little
is known about the prescribing patterns of ADHD
medication in adults.

Objectives: To describe the prescription of medica-
tions for Attention-Deficit Hyperactivity Disorder
(ADHD) in the UK between 1995 and 2015.

Methods: Using the Clinical Practice Research Datalink
(CPRD), we defined a cohort of all patients aged 6 to 45
years, registered with a general practitioner between
January 1995 and September 2015. All prescriptions of
methylphenidate, dexamphetamine/lisdexamphetamine,
and atomoxetine were identified and annual prescription
rates of ADHDwere estimated using Poisson regression.

Results: Within a cohort of 7,432,735 patients, we
identified 698,148 prescriptions of ADHD medica-
tions during 41,171,528 person-years of follow-up.
Usage was relatively low until the year 2000 during
which the prescription rate was 42.7 (95% confidence
interval (CI) 20.9 to 87.2) prescriptions per 10,000
persons, increasing to 394.4 (95% CI 296.7 to 524.2)
in 2015, corresponding to an almost 800% increase

(rate ratio 8.87; 95% CI 7.10 to 11.09). The increase
was seen in all age groups and in both sexes but was
steepest in boys aged 10 to 14 years. The prescription
rate in males was almost 5 times that of females. Meth-
ylphenidate remained the most prescribed drug during
the 20-year study period, representing 88.9% of all
prescriptions in the 6-24 years old, and 63.5% of all
prescriptions in adults (25-45 years old).

Conclusions: Prescription rates of ADHD medica-
tions have increased dramatically in the past two de-
cades. This may be due to both an increase in the
number of patients diagnosed with ADHD over time
and a higher percentage of those patients treated with
medication.

412. Drug Utilization of Lisdexamfetamine
Dimesylate in European Countries

Birgit Ehlken1, Dorothea von Bredow1, William A.
Blumentals2, Barbara Thun1, Jacco Keja3 and Tricia
Maxwell4

1Real World Evidence Solutions, IMS Health, Munich,
Germany; 2Global Health Economics/Outcomes Re-
search & Epidemiology, Shire Pharmaceuticals, Lex-
ington, MA, United States; 3Real World Evidence
Solutions, IMS Health, London, United Kingdom; 4

Global Pharmacovigilance and Risk Management,
Shire Pharmaceuticals, Lexington, MA, United States

Background: Attention Deficit Hyperactivity Disor-
der (ADHD) is a developmental disorder primarily
characterized by co-existence of attentional problems
and hyperactivity. Lisdexamfetamine dimesylate
(LDX) has been authorized for ADHD treatment since
2013 in Europe.

Objectives: The objective of this study is to provide
utilization data for LDX in European countries.

Methods: This is a multi-country drug utilization
study based on a retrospective database analysis.
Longitudinal electronic medical records databases
(Germany: IMS Disease Analyzer; UK: CPRD),
National Registries (Denmark, Sweden), prescription
databases (Switzerland: IFAK/New Index) and
prescription data derived from prescriber panels
(Spain, Switzerland: IMS Prescribing Insights) were
used.
The study includes all patients who have been pre-

scribed LDX at least once during the study period
(March [first EU launch] 2013 – December 2014).
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Results: Overall, 11,369 patients with 40,374 pre-
scriptions were included in the analysis.
The majority of patients treated with LDX were

males: Germany (78%), UK (82%), Spain (87%),
Denmark (63%), Sweden (60%) and Switzerland
(75%).
Less than 1% of all patients were < 6 years. Propor-

tion of patients >18 years with LDX was 4% in Spain,
9% in Germany, 12% in UK, 45% in Denmark, 60%
in Sweden and 70% in Switzerland.
For 78% (Sweden) or ≥90% of patients (Germany,

Spain, UK) an ADHD diagnosis was documented in
the medical history in all countries with available in-
formation in the database.
Prescribed average daily dose (ADD) of LDX was

within recommended range (30-70mg) for 97% to
100% of patients, with a mean ADD of 41mg in Spain,
44mg in Germany, 48mg in UK and about 45mg in
Sweden. In Denmark and Switzerland recommended
dose was not available in the database.

Conclusions: Findings indicate that LDX is mainly
prescribed label compliant with respect to targeted pa-
tient group and dose regimen. Adult use is more com-
mon in Denmark, Sweden and Switzerland where use
of LDX is licensed for adults.

413. Treatment Patterns in Adults with Newly
Treated Attention Deficit/Hyperactivity Disorder

Yanmin Zhu1, Wei Liu1, Yan Li1, Paul S. Kubilis2 and
Almut G. Winterstein1

1Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, United States; 2Neurosur-
gery, University of Florida, Gainesville, FL, United
States

Background: Previous studies on treatment patterns
of adult ADHD patients are scarce, which has not been
examined in Medicaid beneficiaries.

Objectives: To examine the treatment patterns in
adults with newly treated ADHD, including discontin-
uation, dose escalation, augmentation and switching.

Methods: We used Medicaid Analytic eXtract files of
29 states to identify adult beneficiaries in Fee-for-Ser-
vice plans in 2000-2010. Eligible patients had to be
18-64 years at the time of their first prescription for
an ADHD medication. They had at least 12-months
continuous eligibility with no ADHD medication dis-
pensing records before the first prescription, and at

least 1 in- or 2 outpatient ADHD diagnoses at any time
during the study period.
We examined treatment patterns including: 1) dis-

continuation - if no refill occurred within 90 days after
the end of estimated days’ supply of the last pharmacy
dispensing claim; 2) dose escalation - if the total dose
of the initial medication in any of the 90-day follow-up
segments increased compared to the baseline dose in
the first 90 days; 3) augmentation -if a second medica-
tion was added to the initial one; 4) switching - if a
second medication occurred when the initial medica-
tion had no active days’ supply, and the initial medica-
tion did not show any refills after the first claim of the
new medication. Using the Kaplan-Meier method, we
plotted the time to each endpoint.

Results: Across all states we identified 25,407 eligible
beneficiaries. The average follow-up time to discontin-
uation was 53.9 days. The majority of discontinuation
occurred within the first 100 days after treatment initi-
ation. About one-third of patients had dose escalation,
most of which happened within 180 days after initia-
tion. The average follow-up time to switching was
366.2 days while the average follow-up time to aug-
mentation was 421.0 days.

Conclusions: Most patients discontinued their medi-
cation within the first three months after initiation.
About one-third of patients increased the dose of the
initially prescribed medication by the end of follow-
up. The rates of switching and augmentation were very
low, which is consistent with other reports and clinical
experience.

414. Psychotropic Medicine Use in Australia (2006
to 2014); Annual Incidence, Prevalence and
Patterns of Use

Jonathan Brett1, Benjamin J. Daniels1, Emily
Karanges1, Sallie-Ann Pearson1 and Carl Schneider2

1Medicines Policy Research Unit Centre for Big Data
Research in Health, University of New South Wales,
Sydney, NSW, Australia; 2Department of Pharmacy,
University of Sydney, Sydney, Australia

Background: There are international concerns regard-
ing the quality of psychotropic drug use.

Objectives: To examine annual incidence and preva-
lence of psychotropic medicine use and details of indi-
vidual treatment episodes and relate these to
prescribing quality.
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Methods: We use individual-level dispensing claims
from 10% random sample of Australians receiving
government-subsidized drugs between 2006 and
2014. We measure incident and prevalent use at the
drug, subclass and class levels, stratified by year. We
calculate the estimated period of exposure (EPE) after
a single dispensing for each medicine as the time inter-
val at which 75% of people receive a subsequent dis-
pensing of the same medicine. We use EPE to
categorise incident treatment episodes in 2007 and
2013 into continuous (C), multiple continuous (MC),
multiple non-continuous (MNC) and one-off (O) use
and determine the median annual durations of expo-
sure within each category.

Results: Overall, incidence dropped (160-117/
1000pop) and prevalence remained stable (350/1000
pop). Incidence of antidepressant use decreased (245-
222/1000pop) but prevalence increased (626-750/
1000pop); driven by an increase in the number C and
MC exposures. The incidence and prevalence of ben-
zodiazepine use decreased (293-231 and 575-501/
1000pop respectively) due to decreases in C and O
temazepam exposure but there were increases in per-
sons exposed and duration of exposures to all other
benzodiazepines. 20% and 30% of antipsychotic and
benzodiazepine exposed persons had MNC and O ep-
isodes, respectively. Incidence and prevalence of anti-
psychotics increased (45-51 and 146-200/1000pop
respectively), driven by increases in quetiapine use
and exposure.

Conclusions: Although new use of antidepressants is
decreasing, they are being used continuously and for
longer periods. This may represent improved adher-
ence but also a degree of over-treatment. While
benzodiazepine use is decreasing overall, the use of
most benzodiazepines for extended periods is increas-
ing, out of keeping with current guidelines. Antipsy-
chotics appeared to be used in a similar way to
benzodiazepines, possibly indicating significant off
label use.

415. Incidence of Mood and Anxiety Disorders and
Psychotropic Use in Spouses of Dementia Patients:
A Population-Based Study

I. Fan Kuo1, Andrew Basham2, Heather Prior2, Silvia
Alessi-Severini1, James Bolton3, Alan Katz2 and
Shahin Shooshtari3

1College of Pharmacy, University of Manitoba, Winni-
peg, MB, Canada; 2Manitoba Centre for Health

Policy, University of Manitoba, Winnipeg, MB, Can-
ada; 3Department of Community Health Sciences,
University of Manitoba, Winnipeg, MB, Canada

Background: The risk of developing psychiatric
morbidity as a result of having a spouse with dementia
is poorly defined.

Objectives: This study aimed to quantify the inci-
dence of mood and anxiety (MAD) disorders, as
well as the incident use of psychotropic drugs in
spouses of dementia individuals in the community
setting.

Methods: In this population-based, matched cohort
study using the Manitoba administrative databases
between April 2000 and March 2015, spouses of de-
mentia individuals were identified using household
unique registration numbers in the provincial health
insurance database. Each dementia spouse was then
matched to three comparison spouses based on age,
sex and geographic region. Applying a 3-year
washout period, clinical cases of depression, anxiety
and other stress-related disorders were captured
using established medical billing codes. Incidence
of MAD and psychotropic use was estimated using
cox-proportional hazards models, adjusting for
matching variables, socioeconomic status and
comorbidities.

Results: Over a median follow-up period of 3.4 years
(IQR 1.3 to 6.7 years), we observed 2,768 cases of
MAD among 13,463 dementia spouses, and 5,432
cases among 42,264 comparison spouses. Crude inci-
dence rate was 47.2 (95% CI 46.3 – 48.0) per 1000
person-years and 29.0 (95% CI 28.8 – 29.3) per
1000 person-years for dementia spouses and non-de-
mentia spouses, respectively; the adjusted HR was
1.63 (95% CI 1.56 0 1.71; p<0.0001). Incident use
of psychotropic drugs was 84.5 (95% CI 82.9 – 86.1)
per 1000 person-years and 57.3 (95% CI 56.7 –
57.9) per 1000 person-years for dementia spouses
and non-dementia spouses, respectively, with an ad-
justed HR of 1.48 (95% CI 1.42 – 1.53; p<0.0001).
Incident uses for antidepressants, mood stabilizers,
benzodiazepines and other sedatives were all signifi-
cantly higher for dementia spouses.

Conclusions: A higher risk of psychiatric morbidity
and psychotropic drug use can be attributed to having
a spouse with dementia.
Acknowledgements: Findings are those of the au-

thors; no official endorsement by Manitoba Health,
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Healthy Living and Seniors, or MCHP is intended or
should be inferred.

416. Sustained Use of Benzodiazepines and High
Dose Escalation in a Canadian Population

Silvia Alessi-Severini1, James M. Bolton2, Murray W.
Enns2, Matthew E. Dahl4, Dan Chateau3, David M.
Collins1 and Jitender Sareen2

1College of Pharmacy - Faculty of Heath Sciences,
University of Manitoba, Winnipeg, MB, Canada; 2

Psychiatry - College of Medicine - Faculty of Health
Sciences, University of Manitoba, Winnipeg, MB,
Canada; 3Community Health Sciences - College of
Medicine - Faculty of Health Sciences, University of
Manitoba, Winnipeg, MB, Canada; 4Manitoba Centre
for Health Policy, University of Manitoba, Winnipeg,
MB, Canada

Background: Anti-benzodiazepine campaigns have
been conducted worldwide to limit prescribing be-
cause of concerns about inappropriate use and addic-
tion. Causal relationship between long-term use and
high dose escalation has not been proven.

Objectives: This study assessed the extent of dose es-
calation in individuals on long-term use of benzodiaz-
epines or Z-hypnotics.

Methods: population-based study was conducted in
the Canadian province of Manitoba using administra-
tive databases housed at the Manitoba Centre for
Health Policy (MCHP). Sustained use was defined as
continuous use for at least 2 years (N=12,598). Dose
escalation, measured in Diazepam Milligram Equiva-
lents (DME)/day over 6-month interval observations,
was assessed using latent-class trajectory analysis
(LCTA). Descriptive statistics was used to characterize
individuals with sustained use. Chi-square tests (cate-
gorical variables) and t-tests (continuous variables)
were used to compare the younger (0-64 years of
age) to the older (≥65 years of age) segments of the
population.

Results: LCTA revealed 4 distinct groups. Two
groups <8% of the cohort) show dose escalation to
high doses (over 40 DMEs). More than 55 % of
high-dose escalators belonged to the 0-44 years of
age group; 75% lived in urban areas and 78% had a di-
agnosis of depression. Clonazepam was the drug most
commonly involved with dose escalation; among indi-
viduals escalating to doses higher than 60 DME, 91%

were using clonazepam. Elderly individuals were gen-
erally treated with lower doses and had lower concom-
itant use of opioids. Younger individuals showed more
“doctor shopping”/”pharmacy hopping” compared to
older adults and had higher use of concomitant antide-
pressant therapy.

Conclusions: A limited segment of a population that
receives benzodiazepine prescriptions can be classified
as sustained users and a small number ever escalates to
doses higher than those recommended by product
monographs and clinical guidelines.

Acknowledgments: Funding received from the Health
Sciences Centre Foundation. Results and conclusions
are those of the authors; no official endorsement by
Manitoba Health, Healthy Living and Seniors, or
MCHP is intended or should be inferred.

417. Antidepressant and Benzodiazepine Co-
Initiation and Subsequent Long-Term
Benzodiazepine Use in Adults with Depression,
United States 2001-2014

Greta A. Bushnell1, Til Stürmer1, Bradley N. Gaynes2,
Virginia Pate1 and Matthew Miller3

1Department of Epidemiology, University of North
Carolina at Chapel Hill Gillings School of Global
Public Health, Chapel Hill, NC, United States; 2De-
partment of Psychiatry, University of North Carolina
School of Medicine, Chapel Hill, NC, United States;
3Department of Health Sciences, Northeastern Uni-
versity Bouvé College of Health Sciences, Boston,
MA, United States

Background: Short-term co-initiation of antidepres-
sants (AD) and benzodiazepines (BZD) has been used
for patients with depression, particularly when anxiety
or insomnia is present. However, BZDs are associated
with risks including dependency, which may take only
a few weeks to develop.

Objectives: To describe BZD+AD co-initiation over
time among adults with depression initiating ADs
and to estimate the proportion of co-initiators with
long-term BZD use.

Methods: Our population included adults (18-64
years) with a recent inpatient/outpatient depression di-
agnosis (ICD-9-CM code) who initiated an AD be-
tween 2001-2013, MarketScan Commercial Claims
database. AD initiators were naïve to both AD and
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BZD at AD initiation (no dispensed prescriptions in
prior year). Co-initiation was defined as a BZD pre-
scription fill the same day as AD initiation. Long-term
BZD use was defined as continuing BZD therapy 180+
days after co-initiation; BZD discontinuation was de-
fined as no BZD prescription fill 30 days after the last
prescription’s days supply ran out. We described
co-initiation across time and, in adults with 6-months
of follow-up, estimated long-term BZD use, using
adjusted Poisson regression with robust variance to
evaluate factors associated with long-term BZD use.

Results: Overall 10% (n=62,142) of 650,671 adults
initiating an AD co-initiated BZD. Co-initiation in-
creased from 5% in 2001 and peaked at 12% in
2012, similar trends by age group and provider (psy-
chiatry: 8% to 15%, family practice: 4% to 12%). In
co-initiators with follow-up, 63% discontinued BZD
use after initial fill; still, 11% (n=5,272) exhibited
long-term BZD use. Long-term BZD use was more
likely in males (RR=1.3, 1.2-1.4), patients with a
higher initial BZD days supply (22-35 days vs. 1-7,
RR=2.8, 2.4-3.3), and depression diagnosed by a psy-
chiatry provider vs. family practice (RR=1.4, 1.3-1.5).

Conclusions: Co-initiation with BZD peaked in 2012
among AD initiators, we will evaluate if the 2012 pla-
teau continues through 2014. Over 10% of co-initia-
tors became long-term BZD users. Given risks
associated with BZDs, co-initiation requires careful
balance of benefit and harm.

418. Benzodiazepines and Mortality: A Marginal
Structural Model (MSM) Application in Claims
Data

Krista F. Huybrechts, Shirley Wang,1 Robert Glynn,
Raisa Levin and Elisabetta Patorno

Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States

Background: Multiple studies have suggested benzo-
diazepines (BZD) are associated with an increased
mortality risk (up to 4.5-fold). An important challenge
for research in this area is the selection of an appropri-
ate reference group. While use of an active referent
coupled with an as-treated analysis is typically pre-
ferred, this approach can be biased by non-random dis-
continuation or switching of treatment (informative
censoring). MSMs address this problem through the
creation of a pseudo-population in which there is no
association between measured confounders and

treatment, including discontinuation or switching, at
any time during follow-up.

Objectives: Use MSM to estimate the effect of BZD
on mortality using antidepressants (AD) as the active
referent.

Methods:We defined a cohort of 1:1 propensity score
(PS) matched initiators of BZD or AD nested in the
Optum data from 2004-2013. The outcome was 12-
month mortality. At each month of follow-up, the pa-
tients’ exposure was re-classified based on the treat-
ment actually received (BZD, AD, both, none) and
52 time-varying covariates were measured, including
comorbidities, concomitant medications, and
healthcare utilization. Stabilized inverse-probability-
of-treatment (SIPT) weights were used to create the
pseudo-population. We estimated the hazard ratio
(HR) for death using an SIPT weighted pooled logistic
model.

Results: The cohort comprised 901,712 matched
pairs. Overall, the 12-month mortality risk was 6.3
per 1,000. The HR was 2.88 (95%CI, 2.71-3.06) in
the unmatched cohort, and 1.64 (1.52-1.77) in the
PS-matched cohort, using a Cox model with censoring
at treatment switch or discontinuation. Time on treat-
ment was shorter for BZD users (median: 42 days)
than for AD users (median: 92 days). Patients staying
on BZDs longer tended to be sicker. The mean of the
weights was 1.0. The MSM resulted in a HR of 1.17
(1.13-1.22).

Conclusions: Our findings suggest that previously es-
timated large mortality risks associated with BZDs are
very sensitive to unlikely assumptions about switching
and discontinuation and that BZDs are associated with
a very small increase in risk at most. These analyses
illustrate the value of MSM in claims data.

419. Impact of Paliperidone Palmitate versus Oral
Atypical Antipsychotics on Healthcare Resource
Use and Costs in Veterans with Schizophrenia with
Limited Antipsychotic Exposure in the Prior 12
Months

Patrick Lefebvre1, Erik Muser2, Kruti Joshi2, Maral
DerSarkissian1, Rachel Bhak1, Andrew Kageleiry1,
Mei S. Duh1, Brian Shiner3 and Yinong Young-Xu3

1Analysis Group, Inc., Boston, MA, United States; 2

Janssen Scientific Affairs, LLC, Titusville, NJ, United
States; 3VA Medical Center, VT, United States
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Background: Studies examining the impact of
paliperidone palmitate (PP) in schizophrenia patients
with limited antipsychotic (AP) exposure in the prior
12 months are few.

Objectives: Compare healthcare resource utilization
and costs in veterans with schizophrenia treated
with PP versus oral atypical antipsychotics (OAA)
who were exposed to 0 or 1 AP in the prior 12
months.

Methods: Veterans Health Administration electronic
health record data were used to conduct a retrospective
longitudinal study in veterans with schizophrenia
newly treated with PP or OAA between 1/1/10-6/30/
15 (first dispensing defines the index date), with ≥12
months of enrollment prior to treatment initiation
(i.e., baseline), and with exposure to 0 or 1 AP and
≥1 Global Assessment of Functioning (GAF) score
during baseline. Inverse probability of treatment
weighting (IPTW) was used to adjust for baseline dif-
ferences. Weighted regression models were used to es-
timate adjusted cost differences (CD) and incidence
rate ratios (IRR) for the effect of PP versus OAA on
all-cause healthcare costs and resource utilization dur-
ing the 12 months post-index.

Results: Of 6,441 veterans included in the study, 590
(9%) and 5,851 (91%) were treated with PP and OAA,
respectively. The distribution of baseline covariates
between cohorts was balanced after applying IPTW.
After adjustment, PP was associated with fewer inpa-
tient (IRR=0.90, p<0.001), mental health (IRR=0.80,
p<0.001), and long-term care stays (IRR=0.55,
p<0.001), but a greater number of mental health inten-
sive case management (MHICM) visits (IRR=1.10,
p<0.001) compared to OAA. Reductions in resource
utilization associated with PP resulted in lower aver-
age annual inpatient stay costs (CD=-$15,454,
p<0.001), which offset higher average annual phar-
macy costs (CD=$3,498, p<0.001), resulting in an-
nual total cost savings (CD=-$10,042, p=0.032) for
PP users relative to OAA users.

Conclusions: Treatment with PP was associated with
significant cost savings relative to OAA due to fewer
hospitalizations in patients with schizophrenia who re-
ceived 0 or 1 AP agent during baseline.

420. Final Results of a Large Multi-National
Postmarketing Safety Study Evaluating Use of the
Oral Anti-Diabetic Drug Saxagliptin and Risk of
Five Outcomes

Vincent Lo Re III1,2,3, Dena M. Carbonari1,2, Craig W.
Newcomb1, M. Elle Saine1,2, Jason A. Roy1,2, Serena
Cardillo3, Kevin Haynes1,2,4, Stephen E. Kimmel1,2,3,
Peter P. Reese1,2,3, David J. Margolis1,2,3, Andrea J.
Apter1,2,3, K. Rajender Reddy2,3, Harshvinder
Bhullar5, Arlene M. Gallagher6, Daina B. Esposito4

and Brian L. Strom1,2,7

1Center for Clinical Epidemiology and Biostatistics,
Department of Biostatistics and Epidemiology, Perel-
man School of Medicine, University of Pennsylvania,
Philadelphia, PA, United States; 2Center for
Pharmacoepidemiology Research and Training, De-
partment of Biostatistics and Epidemiology, Perelman
School of Medicine, University of Pennsylvania, Phila-
delphia, PA, United States; 3Department of Medicine,
Perelman School of Medicine, University of Pennsyl-
vania, Philadelphia, PA, United States; 4HealthCore,
Inc., Wilmington, DE, United States; 5IMS Health,
London, United Kingdom; 6Clinical Practice Research
Datalink, London, United Kingdom; 7Rutgers Biomed-
ical & Health Sciences, Rutgers, the State University of
New Jersey, Newark, NJ, United States

Background: The safety profile of saxagliptin com-
pared to other oral anti-diabetics (OADs) has not been
studied in real-world settings.

Objectives: To evaluate the risk of major adverse car-
diovascular events (MACE), infection, acute kidney
injury (AKI), acute liver failure (ALF), and severe hy-
persensitivity reactions in adult patients with type 2 di-
abetes newly prescribed saxagliptin compared to those
initiating OADs in classes other than dipeptidyl pepti-
dase-4 inhibitors.

Methods: We conducted cohort studies within US
Medicare, the HealthCore Integrated Research Data-
base, Clinical Practice Research Datalink, and The
Health Improvement Network from 2009-2014. Fol-
low-up began at initial prescription/dispensation of
the index OAD and continued until study outcome
(each evaluated separately), drug discontinuation,
DPP-4 initiation, or end of study, whichever occurred
first. Outcomes were hospitalized MACE, AKI, ALF,
infections, and severe hypersensitivity events, all eval-
uated using diagnostic coding algorithms and medical
records. Within each data source, Cox models were
used to determine hazard ratios (HR) with 95% CIs
of each outcome in saxagliptin versus other OAD ini-
tiators, adjusted for propensity scores of saxagliptin
initiation. Meta-analysis of each outcome across data
sources was performed as data permitted.
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Results: We identified 427,576 saxagliptin initiators
and 3,535,010 other OAD initiators. There were no in-
creased incidence rates or risk of MACE, infection,
AKI, ALF, or severe hypersensitivity reactions be-
tween saxagliptin initiators and other OAD initiators
within each data source. Meta-analyses resulted in no
increased risk of hospitalization/death from MACE
(HR, 0.91 [95% CI, 0.85-0.97]), hospitalization for in-
fection (HR, 0.97 [95% CI, 0.93-1.02]), or hospitaliza-
tion for AKI (HR, 0.99 [95% CI, 0.88-1.11]) among
saxagliptin initiators. ALF and hypersensitivity events
were too rare to permit meta-analysis.

Conclusions: Saxagliptin initiation was not associated
with significantly increased incidence rates of MACE,
infection, AKI, ALF, or severe hypersensitivity
reactions.

421. Use of Incretin Agents and Risk of Acute and
Chronic Pancreatitis: A Population-Based Cohort
Study

Lotte M. Knapen1, Ronaldus G. P. J. de Jong2,3,5,
Johanna H. M. Driessen1,4,5, Yolande C.
Keulemans6, Nielka P. van Erp7, Marie L. de Bruin3,
Hubert G. M. Leufkens3, Sander Croes1 and Frank
de Vries1,4,5,8

1Clinical Pharmacy & Toxicology, Maastricht Univer-
sity Medical Centre+, Maastricht, Limburg, Nether-
lands; 2Internal Medicine, VieCuri Medical Centre,
Venlo, Limburg, Netherlands; 3GROW School for On-
cology and Developmental Biology, Maastricht Uni-
versity Medical Centre+, Maastricht, Limburg,
Netherlands; 4School CAPHRI, Maastricht Univer-
sity, Maastricht, Limburg, Netherlands; 5Division of
Pharmacoepidemiology and Clinical Pharmacology,
Utrecht Institute for Pharmaceutical Scien, Utrecht,
Netherlands; 6Department of Gastroenterology, Heer-
len, Het Zuyderland, Heerlen, Limburg, Netherlands;
7Pharmacy, Radboud University Medical Centre, Nij-
megen, Gelderland, Netherlands; 8MRC Lifecourse
Epidemiology Unit, Southampton General Hospital,
University of Southampton, Southampton, Hampshire,
United Kingdom

Background: Incretins are new therapeutic agents for
the treatment of Type 2 Diabetes Mellitus (T2DM),
and are a subgroup of the Non-Insulin Antidiabetic
Drugs (NIAD). Although incretin agents have demon-
strated efficacy for T2DM, they have been associated
with pancreatitis. Recent literature shows limited and
conflicting evidence for the association between

incretin agents and the risk of acute pancreatitis. Fur-
thermore, the risk of chronic pancreatitis with the use
of incretin agents has not been investigated.

Objectives: To determine the association between the
use of incretin agents and the risk of acute and chronic
pancreatitis.

Methods: A retrospective population based cohort
study, using data from the Clinical Practice Research
Datalink (CPRD) (2007–2012), was conducted. Pa-
tients (N=182,428) with at least one NIAD prescrip-
tion and aged 18+ during data collection, were
matched to one control patient without diabetes. Mul-
tivariable Cox proportional hazards models and a new
user design were used to estimate the hazard ratio of
(acute, chronic and any) pancreatitis in incretin users
(N=28,370) compared with non-diabetics and other
NIAD-treated patients. Time dependent adjustments
were made for age, sex, life style, comorbidities and
drug use.

Results: Current NIAD use was associated with acute,
chronic and any pancreatitis. This risk increased
among current incretin users, as compared to non-dia-
betic controls. However, only any pancreatitis was as-
sociated with incretin use when compared to other
NIAD-treated patients (HR=1.47, 95% CI 1.06–2.04).
Pancreatitis risk was higher among younger patients
(age 18-≤59 years), those with a BMI <25 kg/m2, or
those using DPP4-Is compared to other NIAD-treated
patients. In the new user design cohort, the association
between incretin use and acute and any pancreatitis
doubled compared to the prevalent cohort.

Conclusions: Incretin use was associated with an in-
creased risk of any pancreatitis. Moreover, risk of pan-
creatitis was higher among incident incretin users.
Further research is necessary regarding the need for
clinical consensus between the association of pancrea-
titis and incretin use in T2DM patients with a history
of pancreatitis.

422. Use of Non-Insulin Blood Glucose Lowering
Drugs and the Risk of Acute Pancreatitis

Gwen M. C. Masclee1, Ingrid Leal1, Lorenza Scotti2,
Giorgia De Berardis3, Irene Bezemer4, Miguel Gil5,
Anita McGrogan6, Niklas Schmedt7, John D.
Seeger8, Gianluca Trifiro1,9, Serena Pecchioli10,
Manel Pladevall-Vila11, Mark M. Smits12, Peter
Rijnbeek1, Miriam C. J. M. Sturkenboom1 and
Silvana A. Romio1,2
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Background: Use of non-insulin blood glucose low-
ering drugs (NIBGLD) has been associated with acute
pancreatitis (AP). For newer NIBGLDs, including
GLP-1 based drugs, evidence for such risk is
conflicting.

Objectives: To estimate the risk of AP for NIBGLD in
databases (DB) participating in the SAFEGUARD
project.

Methods: Case-control study was performed nested in
a cohort of new NIBGLD users. Incident AP cases
were matched with up to 5 controls on DB, sex, cohort
entry (±3 months) and date of birth (±1 year) using
risk set sampling. Data were retrieved from 7 DBs
from Europe (Netherlands: PHARMO; Spain: BIFAP;
Germany: GePaRD; Italy: Health Search, Regional
DBs of Lombardy and Puglia; United Kingdom:
CPRD) and USA (Medicare). Adjusted odds ratios
(ORs) and 95% confidence intervals (95%CI) were es-
timated per DB, comparing current use of metformin
+sulfonylureas (reference) with each monotherapy,
dual therapy of metformin plus another NIBGLD
(not SU) and other combinations. One (ORpool) and
two stage (OR meta) pooling was used to combine
the database specific data.

Results: In total 3,990 incident AP cases were
matched to 19,543 controls. Majority of subjects were
male. Drugs known to be associated with AP (class 1),
gallstones and alcohol abuse increased risk of AP.
Metformin monotherapy was associated with a de-
creased risk of AP (ORpool 0.88 95%CI:077-1.00;
ORmeta 0.84; 0.73-0.96). Regarding GLP-1 based
drugs, we observed a statistically non-significant risk
for sitagliptin monotherapy (ORpool 1.53; 0.88-2.64;
ORmeta 1.29; 0.64-2.58). Monotherapy of glimepiride

(ORmeta 1.02;0.84-1.24) and glibenclamide (ORmeta
1.16;0.68-1.97) did not yield an increased risk. Cur-
rent use of any other NIBGLDs or combinations was
not associated with an increased risk of AP in any of
the databases (ORpool 1.1; 0.94-1.34; ORmeta 1.01;
0.85-1.20). Recent and past use of any NIBGLD were
not associated with an increased or decreased risk of
AP (ORmeta 1.10; 0.88-1.36 and 0.93; 0.80-1.09,
respectively).

Conclusions: Monotherapy of metformin was associ-
ated with a decreased risk of AP, while sitagliptin
monotherapy was associated with a statistically non-
significant increased risk while a risk≥2.6 could be
excluded.

423. Metformin and Cancer Risk in Type 2
Diabetes: An Application of Marginal Structural
Models with Inverse Probability of Treatment
Weights in the Clinical Practice Research Datalink

Ruth E. Farmer1, Deborah Ford2, Liam Smeeth1, Nishi
Chaturvedi3, Richard Kaplan2 and Krishnan
Bhaskaran1

1Department of Non Communicable Diseases Epide-
miology, London School of Hygiene and Tropical
Medicine, London, United Kingdom; 2Medical Re-
search Council Clinical Trials Unit, University Col-
lege London, London, United Kingdom; 3Institute of
Cardiovascular Science, University College London,
London, United Kingdom

Background: Previous studies provide conflicting ev-
idence on whether metformin is protective against can-
cer. The effect of time-varying confounders that affect
treatment, such as HbA1c, may not have been ade-
quately accounted for. However, such variables may
act as both confounders and causal pathway variables,
so cannot be handled by standard regression models.
Marginal structural models (MSMs) with inverse
probability of treatment weights (IPTW) can correctly
adjust for such time-varying confounders by creating a
pseudo population in which confounders are balanced
across treatment groups through time.

Objectives: To estimate the effect of metformin on
cancer risk compared to diet alone, using MSMs with
IPTW to correctly adjust for time-varying
confounding.

Methods: Patients with incident T2DM were identi-
fied in the Clinical Practice Research Datalink
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(CPRD), a UK primary care database. Patients entered
the study when they had complete confounder data.
Follow-up was split into 1 month intervals. Logistic
regression was used to calculate IPTW; then the effect
of metformin on cancer risk was estimated via pooled
logistic regression in the weighted population.

Results: 55,629 patients were alive and cancer free at
study entry; 2530 cancer diagnoses were observed dur-
ing a median follow-up time of 4 years. After adjust-
ment for baseline confounders only, the HR for
cancer comparing metformin with diet only was 0.95
(95% CI, 0.86–1.05); the HR estimate was similar in
a weighted MSM adjusted for time-updated confound-
ing (HR=0.97, 0.84–1.13). Results were robust to a
range of sensitivity analyses.

Conclusions: We found no evidence for a protective
effect of metformin on cancer. Results are consistent
with previous studies at low risk of bias, and suggest
that time dependent confounding between post base-
line treatment and cancer is of low importance in this
context.

424. Impact of Glycaemic Control on Risk of
Infections in 69 318 Patients with Type 2 Diabetes:
A Population-Based Cohort Study

Anil Mor1, Olaf M. Dekkers1,2, Jens S. Nielsen3,
Henning Beck-Nielsen3, Henrik T. Sørensen1 and
Reimar W. Thomsen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Department of
Endocrinology and Metabolic Diseases C4-R, Leiden
University Medical Center, Leiden, Netherlands; 3

The Danish Centre for Strategic Research in Type 2
Diabetes (DD2), Diabetes Research Centre, Depart-
ment of Endocrinology, Odense University Hospital,
Odense, Denmark

Background: Infections are a major clinical challenge
for type 2 diabetes patients, but little is known about
the impact of glycaemic control on infection risk.

Objectives: To examine the effect of short- and long-
term glycemic control on risk of infections in type 2
diabetes.

Methods: We identified 69 318 patients with an inci-
dent diagnosis of diabetes defined as a first glucose-
lowering drug prescription or first inpatient or outpa-
tient hospital contact with diabetes in individuals

>30 years recorded between 2000 and 2012. We
followed these individuals for subsequent hospital
contacts for infection and receipt of antibiotic prescrip-
tions in primary care. We examined the association be-
tween first HbA1c value after diagnosis of diabetes
(baseline) and time-varying updated HbA1c values
and rate of infections, using Cox regression to com-
pute adjusted hazard ratios (HRs).

Results: The rate of infections was 401/1000 patient-
years. The adjusted HRs for infection associated with
every 1% increase in HbA1c level were 1.00 (95% con-
fidence interval [CI] 0.99–1.00) for baseline HbA1c
level, 1.01 (95% CI 1.01–1.02) for updated mean
HbA1c level, 1.02 (95% CI 1.01–1.03) for updated
time-weighted mean HbA1c level, and 1.03 (95% CI
1.02–1.04) for the latest updated HbA1c level. Patients
with a latest updated HbA1c value of ≥10.5% were
1.64-fold (95% CI 1.51–1.79) more likely to get
hospitalised for infection and 1.15-fold (95% CI
1.09–1.21) more likely to fill an antibiotic prescription,
compared to patients with a latest updated HbA1c
value of 5.5%–6.5%. Current hyperglycaemia – de-
fined by latest updated HbA1c value – was associated
particularly with risk of abscesses, skin infections, fun-
gal infections, viral infections, septicaemia, urinary
tract infections, and tuberculosis, and with filled
prescriptions for cephalosporins, quinolones,
dicloxacillin/flucloxacillin, and animycobacterials.

Conclusions: Current hyperglycaemia is associated
with infection risk in patients with type 2 diabetes.

425. Estimated Effects of Treatment Changes on
Emergency Care Utilization in a Cohort of Patients
with Type 1 Diabetes

Richard S. Swain1,2, G. Caleb Alexander1, Dana Y.
Teltsch2, M. A. J. Christina L Cristaldi3, Janet T.
Holbrook1 and Jodi B. Segal1

1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, United States; 2Evidera, Bethesda,
MD, United States; 3Naval Medical Center Ports-
mouth, Portsmouth, VA, United States

Background: Initiation of continuous subcutaneous
insulin infusion (CSII), also known as an insulin
pump, and continuous glucose monitoring (CGM)
has been shown to improve glycemic control in pa-
tients with type 1 diabetes mellitus (T1DM). However
the effects of these treatments on emergency care
utilization are not well known.
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Objectives: To estimate the effects of initiation of
CSII and/or CGM on emergency care utilization in a
cohort of patients with T1DM.

Methods: This study was performed using data from
the US Department of Defense Military Health Sys-
tems database between October 2007 and September
2013. A validated claims algorithm with high accuracy
was used to identify T1DM patients age ≤ 18. Study
follow-up began one year after first T1DM diagnosis
to create a cohort with established (post-honeymoon)
T1DM. A zero-inflated Poisson model estimated the
effects of switching insulin delivery method from mul-
tiple daily injections (MDI) to CSII and/or augmenting
treatment with a CGM on emergency care utilization.
Emergency care was defined as a day with an ambu-
lance, emergency room, or inpatient hospitalization
encounter.

Results: The cohort consisted of 3,138 patients with
T1DM (44% female; mean age 13.8 years at presenta-
tion) using conventional therapy (MDI and self-moni-
toring of blood glucose). During follow-up, 62.6%
(n=1,964) of patients remained on conventional ther-
apy and 37.4% (n=1,174) changed treatment. Patients
had 21,371 total emergency care days during 9,940 pa-
tient years of follow-up (an average of 2.15 total emer-
gency care days per patient year). Patients who
initiated CSII (RR=0.81; [95% CI, 0.78–0.84]) or
CGM (RR=0.88; [0.80–0.96]) experienced fewer days
with emergency care. Patients who initiated both CSII
and CGM (RR=0.85; [0.79–0.90]) did not experience
further reduction in emergency care utilization from
multiple treatments.

Conclusions: Patients who changed treatment from
conventional therapy to CSII and/or CGM experienced
a statistically significant reduction in the number of
days with emergency care.

426. 35-Year Trends in First-Time Hospitalizations
for Hip Fracture and Subsequent 0-30 and 31-365
Days Mortality: 1980-2014

Alma B. Pedersen1, Vera Ehrenstein1, Szimonetta
Szepligeti1, Astrid Lunde3, Anna Westerlund2, Ylva
Trolle Lagerros2, Grethe S. Tell3 and Henrik Toft
Sørensen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus N, Denmark; 2Department
of Medicine, Clinical Epidemiology Unit, Karolinska
Institutet, Stockholm, Sweden; 3Department of Global

Public Health and Primary Care, University of
Bergen, Norway

Background: Change in comorbidity over time, and
its impact on mortality following hip fracture surgery,
has not been examined in population-based settings.

Objectives: To examine trends in hip fracture inci-
dence rates in Denmark from 1980 through 2014,
and subsequent mortality.

Methods: Using prospectively collected data from
population-based registries, we included 262,437
first-time hospitalizations for hip fracture from 1980
through 2014. We calculated the age- and sex-stan-
dardized incidence rates of hip fracture and mortality
within 30 days and 31-365 days after hip fracture. Co-
morbidity was assessed by the Charlson Comorbidity
Index (CCI) score and classified as no, moderate, se-
vere, and very severe.

Results: The overall hip fracture incidence rates de-
creased by 23% from 1980 to 2014, only among
women. The overall rates decreased in all age groups.
The proportion of patients with severe and very severe
comorbidity increased from 9.8% and 5.6% in 1980-
1984 to 18.8% and 26.5% in 2010-2014, respectively.
Mortality rate ratios (MRRs) adjusted for comorbidity,
age and sex were 0.7 (95% confidence interval (CI):
0.6-0.7) within 30 days and 0.6 (CI: 0.6-0.7) within
31-365 days of hip fracture in 2010-2014 compared
with 1980-1984. Stratified analyses on CCI revealed
reduction in mortality from 1980 to 2014 in both pa-
tients without and with different levels of comorbidity.
Compared with patients with no comorbidity, hip frac-
ture patients with severe comorbidity had adjusted
MRRs of 1.7 (CI: 1.7-1.8) and 2.0 (CI: 1.9-2.0) within
30 days and 31-365 days post hip fracture, respec-
tively, while patients with very severe comorbidity
had adjusted MRRs of 2.5 (CI: 2.4-2.6) and 2.8 (CI:
2.7-2.9) during these follow-up periods, respectively.

Conclusions: We found a decrease in incidence rates
of hip fracture in Denmark in women and all age
groups. The proportion of patients with comorbidity
increased over time. Still, 30-day and 31-365-day mor-
tality decreased by 30% to 40% since 1980. The de-
crease in mortality over time was seen in patients
without and with comorbidity before hip fracture.

427. Association of Gout Diagnosis with Increased
Risk of Joint Replacement: A Population-Based
Cohort Study of Older Adults
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Background: Gout is the most common inflammatory
arthritis in men and older women. There are few stud-
ies on joint replacement rates among patients with di-
agnosed gout compared to those without gout.

Objectives: To assess risk of joint replacement among
patients with diagnosed gout compared to patients
without gout diagnosis, and associated predictors.

Methods: In this population-based cohort study of
older adults, we identified all subjects aged >66 years
between Jan 1, 1995 and Dec 31, 2009. A study cohort
of 252,255 individuals was reconstructed using the
Quebec RAMQ and MedEcho administrative data-
bases. Patients with a gout diagnosis were included
only if they met all of the following criteria: 1) gout
defined by ICD-9 or ICD-10 or exposure to specific
gout treatment. Date of cohort entry of patients with
gout was defined as the first date of established gout
during follow-up. Primary outcome was incident joint
replacement rate defined by a composite endpoint
representing patients with a medical procedure in the
hip, femur and basin, knee, ankle/foot, hand/finger,
shoulder/humerus, forearm/elbow, or wrist. Potential
predictive factors examined included gout diagnosis,
dementia, diabetes, and cardiovascular, cerebrovascu-
lar, peripheral vascular, kidney, pulmonary, rheumatic,
and gastrointestinal diseases.

Results: The incident rate of joint replacement was at
2.67 (95% CI: 2.57-2.77) and 1.92 (1.90-1.94) per 100
person-years among patients with and without a gout
diagnosis, respectively (p<0.0001). Major predictors
of total joint replacement were gout diagnosis (31%),
advanced age (42%), cerebrovascular disease (13%),
acute renal failure (10%), respiratory disease (12%),
rheumatic disease (43%), and gastrointestinal disease
(10%). Significant predictors of drug exposure are
NSAIDs, intra-articular corticosteroids and narcotic
use. Noted limitations included the limited ability to
adjust for clinical severity and potential of residual
confounding factors.

Conclusions: Gout disease was associated with a sig-
nificant, 31% increase risk of joint replacement in

older adults. Further research should be conducted to
confirm this potential associated risk.

428. Validation of Fracture Risk Assesment Tool
Using Real-World Data

Inbal Goldshtein1,2, Yariv Gerber1, Sophia Ish-
Shalom3 and Moshe Leshno1

1Tel Aviv University, Tel Aviv, Israel; 2Epidemiology
and Database Research, Maccabi Healthcare Ser-
vices, Tel Aviv, Israel; 3Elisha Hospital, Haifa, Israel

Background: A fracture risk assessment model
(FRAX) was recently constructed for Israel using na-
tional hip fracture rates.

Objectives: To evaluate the predictive performance of
FRAX using real-world patient-level data.

Methods: A retrospective cohort study was conducted
utilizing the central database of a large Israeli health
fund (both insurer and provider of healthcare services).
Patients with electronically recorded bone mineral den-
sity (BMD) measured at age 50 or above at the year
2006 or earlier were eligible. First available BMD test
defined the index date. Patients with less than 10 years
follow-up after index (for reasons other than death)
were excluded. A major osteoporotic fracture (MOF)
was determined by clinical diagnoses or specific proce-
dures of hip, spine, Colles’ or humerus fractures occur-
ring at age 50+ for women or 60+ for men, excluding
motor vehicle accidents. FRAX scores at index were
obtained using the web-calculator for a random sample
of patients, and compared to actual fractures observed
during the following 10 years. Area under receiver op-
erating characteristic curve (AUC) was computed as a
measure of discriminative strength, and calibration
was assessed by Hosmer-Lemeshow goodness-of-fit.

Results: A total of 10,700 eligible patients were iden-
tified. Study sample included 6,000 patients (mean
±SD age=61±8 years), of whom 94% women, and
56% treated for osteoporosis for at least 3 years. Me-
dian (IQR) 10-year FRAX scores were 6.5% (4.4-
9.9%) and 1.4% (0.7-3.0%) for any MOF and hip frac-
ture, respectively, whereas observed events rates were
20% and 3% for MOF and hip fracture, respectively.
While the AUC of BMD alone was 0.55 (95% CI:
0.53-0.57) for MOF and 0.31 (95% CI: 0.27-0.35)
for hip, the AUC of FRAX score was 0.62 (95% CI:
0.60-0.64) for MOF and 0.78 (95% CI: 0.74-0.81)
for hip fracture.
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Conclusions: Among this Israeli cohort of middle-
aged community dwelling patients with measured
BMD, the FRAX calculator exhibited a clear added
value over using BMD alone, a reasonable predictive
value for hip fracture incidence, yet a limited calibra-
tion for other major fractures. Incorporating FRAX
into intervention allocation strategies would largely
impact detection and intervention rates.

429. Total Hip and Knee Replacement Among
Incident Osteoarthritis and Rheumatoid Arthritis
Patients Within the UK Clinical Practice Research
Datalink (CPRD) Compared to Hospital Episode
Statistics (HES): AValidation Study

Samuel Hawley1, Antonella Delmestri1,2, Andrew
Judge1,2, Christopher J. Edwards3, Cyrus Cooper1,2,
Nigel K. Arden1,2 and Daniel Prieto-Alhambra1,2,4,5
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ton, United Kingdom; 3NIHR Welcome Trust Clinical
Research Facility, University of Southampton, South-
ampton, United Kingdom; 4IMIM (Hospital del Mar
Medical Research Institute), Universitat Autònoma
de Barcelona and RETICEF, Instituto de Salud Carlos
III, Barcelona, Spain; 5Grup de Recerca en Malalties
Prevalents de l’Aparell Locomotor (GREMPAL) Re-
search Group, Institut d’Investigació en Atenció
Primària (IDIAP) Jordi Gol Primary Care Research
Institute, Universitat Autònoma

Background: The UK CPRD is a rich source of pri-
mary care health data and has been previously used
to research total hip replacement (THR) and total knee
replacement (TKR) among arthritis patients and in the
general population.

Objectives: We aimed to validate primary THR and
TKR Read code definitions in CPRD against the
HES dataset. HES contains all admissions data from
NHS hospitals in England.

Methods: Patients with HES linkage and a first diag-
nosis of rheumatoid arthritis (RA), hip osteoarthritis
(OA) or knee OA between 1995-2014 were identified
in CPRD using pre-defined Read code lists. Exclusion
criteria were age<18 years, GP practice outside En-
gland, prevalent arthritis or multiple types of arthritis
during follow-up (hip and knee OA allowed).

Subsequent primary THR and TKR events among
each arthritis cohort were similarly identified. THR
and TKR in HES were identified using OPCS4 codes.
We compared THR and TKR events in CPRD to HES
(considered as gold standard) by calculating sensitiv-
ity, specificity, positive predictive value (PPV) and
negative predictive value (NPV). Events in HES were
not counted if event was present in both datasets but
with more than a 60 day interval.

Results: Of 24,435 patients identified in CPRD with
hip OA, 10,059 had a THR of which 7,320 also had
a THR in HES: sensitivity=86.6%, specificity
82.9%, PPV=72.8% and NPV=92.1%. Of 51,696 pa-
tients identified in CPRD with knee OA, 8,937 had a
TKR of which 6,663 also had a TKR in HES: sensitiv-
ity=88.0%, specificity 94.8%, PPV=74.6% and
NPV=97.9%. Of 14,979 patients identified in CPRD
with RA, 630 had a THR of which 426 also had a
THR in HES: sensitivity=81.6%, specificity=98.6%,
PPV=67.6% and NPV=99.3%. 811 RA patients had
a TKR in CPRD of which 574 also had a TKR in
HES: sensitivity=85.3%, specificity 98.3%,
PPV=70.8% and NPV=99.3%.

Conclusions: Primary THR and TKR can be identified
among OA and RA patients in CPRD with a high de-
gree of agreement with HES. This confirms the valid-
ity of using the CPRD to study THR and TKR in these
populations.

430. Modular versus Monobloc Neck Stems
Primary Total Hip Arthroplasty Survivorship.
Result of a Prospective Series of 324,108 THA at 6-
Years Follow-Up

Sandrine Colas1, Assia Allalou2, Rosemary Dray-
Spira1 and Mahmoud Zureik1

1Division for Science and European Strategy, French
National Agency for Medicines and Health Products
Safety, Saint-Denis, France; 2Division for Implant-
able Medical Devices, French National Agency for
Medicines and Health Products Safety, Saint-Denis,
France

Background: Modular neck stems were introduced in
Total Hip Arthroplasty (THA) to improve restoration
of joint biomechanics (restoring anteversion, offset
and limb length) and reduce dislocation-rates. On the
other hand, neck modularity has also been reported
to result in adverse effects and this option has become
more and more discussed.
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Objectives: Our aim was to find out if neck modular-
ity represents a class issue regarding THR survivor-
ship, exploiting the French national health insurance
databases.

Methods: All French patients aged 40 years or older,
having undergone primary THR from January 1,
2009, through December 31, 2012 were included. Out-
come of interest was THR revision, including any sur-
gical procedure in which the implant or any
component was changed or removed. Follow-up
started the day the primary THR was performed. Ob-
servations were right-censored on December 31,
2014, if neither revision nor death had yet occurred.
THR survivorship was assessed according to type of
neck - modular or monobloc - in univariate and multi-
variate Fine and Gray competing risks regression
models.

Results: The study cohort comprised 324,108 individ-
uals: mean age at baseline, 76.5 years; women, 62.3%;
implanted for traumatic resaon: 23.8%.
Modular neck THRs proportion was 2.8%. Regard-

ing bearing surface, 32.3% were ceramic-on-ceramic,
17.3% ceramic on polyethylene, 47.8% metal on poly-
ethylene and 2.7% metal on metal. Regarding fixation,
10.6% were cemented, 71.3% uncemented, 16.5% hy-
brid and 1.6% reverse hybrid.
During the median 45-month follow-up, 11,968 in-

dividuals underwent prosthetic revision. At 6-years
follow-up, cumulative revision incidence was 7.0%
for modular neck THRs versus 5.1% for monobloc
neck THRs (p<0.001). Adjusted hazard ratios for
modular neck THRs was 1.26 (1.14-1.38; p<0.001),
compared to monobloc neck THRs.

Conclusions:Modular neck THRs had a poorer survi-
vorship, independently of other prosthetic revision risk
factors. Accordingly, expected anatomical and func-
tional benefits should be carefully assessed before
choosing this design.

431. Incidence and Trends in ACL Reconstruction
Among Commercially-Insured Individuals in the
United States, 2002-2013

Mackenzie M. Herzog1, Stephen W. Marshall1,
Virginia Pate1, Jennifer L. Lund1 and Jeffrey T.
Spang2

1Department of Epidemiology, Gillings School of
Global Public Health, University of North Carolina
at Chapel Hill, Chapel Hill, NC, United States; 2

Department of Orthopaedics, School of Medicine,
University of North Carolina at Chapel Hill, Chapel
Hill, NC, United States

Background: Tears of the anterior cruciate ligament
(ACL) are one of the most debilitating knee injuries
and typically result in pain, mobility limitations, re-
constructive surgery, extended rehabilitation (up to 6
months), and accelerated progression to post-traumatic
osteoarthritis over the ensuing decade.

Objectives: Describe incidence and trends in ACL re-
construction among commercially-insured individuals
in the United States from 2002-2013 by gender and
age.

Methods: Incidence rates were estimated using the
Truven Health Analytics MarketScan Commercial
Claims and Encounters database (2002-2013), which
includes privately-insured individuals <65 years old.
ACL reconstructions were identified as
arthroscopically aided ACL reconstruction or knee lig-
amentous reconstruction (CPT codes: 29888, 27428)
with diagnosis of new or prior ACL tear (ICD-9 codes:
717.83, 844.2). Only one ACL reconstruction per per-
son per month was included. Annual denominators for
the incidence rates reflected person-time at risk for all
individual person-months enrolled in a health insur-
ance plan covered by the database.

Results: During the study period, there were 253,544
ACL reconstructions and 345,817,834 person-years
at risk. The rate of ACL reconstruction per 100,000
person-years increased from 61.0 in 2002 to 77.3 in
2013, a 27% increase. However, among patients <13
years old, the rate rose 138% over the study period
(1.2 in 2002 to 2.9 in 2013). Patients aged 13-17 years
had the highest rates of reconstruction (207.4 per
100,000 person-years). Rates remained relatively sta-
ble over time for patients 18-40 years old. Males had
higher rates of ACL reconstruction than females
(86.9 vs. 60.6).

Conclusions: The incidence rate of ACL recon-
struction among commercially-insured individuals
in the United States has increased rapidly in recent
years in younger age groups. This may be second-
ary to increased injury rates and/or greater
perceived benefit from surgical intervention in
younger age groups.

432. A Comparison of Methods for Estimating
Values for Sparse and Irregularly Spaced
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Continuous Outcome Measures in Electronic
Health Record (EHR) Data

Therese M. Sheppard1, William G. Dixon1 and Robyn
Tamblyn2,3,4

1Arthritis Research UK Centre for Epidemiology, Cen-
tre for Musculoskeletal Research, Institute of Inflam-
mation and Repair, The University of Manchester,
Manchester Academic Health Science Centre, Man-
chester, England, United Kingdom; 2Department of
Epidemiology, Biostatistics and Occupational Health,
McGill University, Montreal, QC, Canada; 3Depart-
ment of Medicine, McGill University, Montreal, QC,
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Background: A common primary outcome in
healthcare studies is change in continuous variables
over prespecified time periods. Measurements using
data collected as part of routine clinical practice re-
corded in EHRs depend on when patients visit their
clinician resulting in data that can be sparse and irreg-
ularly spaced. Measuring change at prespecified time
points is therefore challenging. Various methods exist
for estimating missing values including computation-
ally simple approaches e.g. last observation carried
forward (LOCF) and more complex techniques e.g.
functional principal component analysis (FPCA).

Objectives: To compare the performance of five
methods to estimate known, but hidden, haemoglobin
A1c (HbA1c) values in a cohort of diabetic patients:
1) linear interpolation, 2) simple linear regression, 3)
arithmetic mean, 4) random effects modelling and 5)
FPCA.

Methods: For 16,034 diabetic patients identified in the
UK’s CPRD, with at least two measures in a 30-month
period, HbA1c was estimated after temporarily omit-
ting i) the final and then ii) the middle known values
using all five estimation methods. Performance of each
method was assessed using mean prediction error and
mean squared prediction error. The influence on pre-
dictive accuracy of 1) more homogeneous populations
and 2) number and range of known HbA1c values was
explored.

Results: The predictive accuracy of FPCA and LOCF
was highest when estimating the last observation, with
more than half the predicted values within 0.4 units,
equivalent to laboratory measurement error. Predictive
accuracy improved generally when estimating the

middle observation with almost 60% predicted values
within 0.4 units for FPCA. These patterns persisted
with more homogeneous populations. High variability
in HbA1c and fewer data points led to lower predictive
accuracy with all approaches where modelling
methods such as FPCA did not convincingly produce
better results.

Conclusions: For sparse longitudinal data, estimation
of change from baseline to specified time points in
EHR data can be achieved just as accurately with sim-
pler approaches as with more complex modelling
techniques.

433. A Comparison Of Structured Data Query
Methods Versus Natural Language Processing To
Identify Metastatic Melanoma Cases From
Electronic Health Records

Paul R. Dexter1,2,3, Jinghua He4, Lawrence Mark1,
David Haggstrom1,2,5, Charity Hilton2, Joel Martin2,
Jarod Baker2, Jon Duke2, Siu L. Hui1,2 and Xiaochun
Li1

1Indiana University School of Medicine, Indianapolis,
IN, United States; 2Regenstrief Institute, Indianapolis,
IN, United States; 3Eskenazi Health, Indianapolis, IN,
United States; 4PharmacoEpidemiology, Merck Sharp
& Dohme, North Wales, PA, United States; 5

Roudebush VA Medical Center, Indianapolis, IN,
United States

Background: With the wide-spread adoption of elec-
tronic health records (EHR) and advances in the nature
language processing (NLP) technology, analyzing un-
structured data (e.g. narrative medical reports) be-
comes feasible and affordable. It is an alternative
way other than structured data query to identify clini-
cal events of interest in large populations.

Objectives: To evaluate the performance of unstruc-
tured data analysis using NLP relative to structured
data query in identifying metastatic melanoma patients
in a large EHR database.

Methods: A retrospective study was conducted using
the Indiana Network for Patient Care (INPC) database.
The target population included all patients of age 21
years or older who had any clinical records between
January 1, 2005, and December 31, 2013. Metastatic
melanoma cases were identified by two methods sepa-
rately: 1) NLP algorithms applied to text reports, and
2) structured data query of diagnosis codes. Manual

abstract 253

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



chart reviews established the “gold standards” for esti-
mating positive predictive values (PPVs). Each identi-
fied case was classified as “definite positive,” “definite
negative,” “unsure but possible”, or “unsure, but un-
likely.” The Indiana Tumor Registry served as an ex-
ternal source of true metastatic melanoma cases for
estimating the sensitivities.

Results: NLP of text report and structured data query
identified 1,727 and 607 metastatic melanoma cases,
respectively. A total of 512 cases were identified by
both methods. Using “definite positive” from medical
chart review as the gold standard, the PPVs of these
two methods were 74% vs. 83%. When “unsure but
possible” was added to the gold standard, the PPVs
slightly increased to 80% vs. 84%. The NLP method
had much higher sensitivity than the structured data
query method, which was 67% vs. 35%.

Conclusions: The NLP method identified metastatic
cancer cases nearly three folds as many as structured
data query, although the chance of false positive result
was slightly higher. It is a useful tool to use alone or
together with structured data query in EHR database
research.

434. Additive versus Multiplicative Survival
Models: Prediction and Understanding of Effect
Modification

Shirley V. Wang and Jessica M. Franklin

Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham & Women’s Hospital and Harvard Medical
Schoo, Boston, MA, United States

Background: Additive interaction is highly relevant
for assessing treatment effect heterogeneity because
it directly quantifies the public health impact of
treatment across patient subgroups. However, in part
due to ease of statistical modeling, multiplicative
interaction is more often reported. Either additive
or multiplicative survival models may be useful
for identifying treatment effect heterogeneity via
predicted individual effects if they can accurately
model outcome risk within treatment groups, but
prediction accuracy of these models has not been
evaluated.

Objectives: To fit additive and multiplicative survival
models in an applied example and compare predictive
performance in validation data.

Methods: We identified a cohort of dabigatran
(n=59,125) or warfarin (n=109,822) initiators in
Medicare (2010-2012). The outcomes of interest were
ischemic stroke - IS (n=723) and major bleeding - MB
(n=4,108). We fit Cox proportional hazard and Aalen
additive hazard models using exposure and risk factors
in the CHA2DS2-VASc or HAS-BLED scores as pre-
dictors. We fit models without interactions as well as
up to 3-way interactions with lasso penalization for
variable selection. We compared discrimination and
calibration in 10-fold cross-validation.

Results: Discrimination in validation data was similar
across models and outcomes (c-index 0.65-0.67). Ad-
ditive models with lasso selected interactions had good
calibration of predicted to observed rates in validation
data (p >0.10) but models with main terms only fit
poorly (p<0.01). Multiplicative models with only
main terms were well calibrated in validation data for
both outcomes (p >0.25).

Conclusions: In our examples, predictive performance
of multiplicative models with main terms only was as
robust as additive models with many interactions in
validation data. Additive models can provide insight
on how risk factors work together to change baseline
risk, but numerous interactions can be challenging to
interpret and easy to overfit. While main terms for
multiplicative models had readily interpretable relative
effects, variable absolute treatment effect in patients
with distinct patterns of comorbidity was obscured.

435. Validity of Cardiac Examination, Procedure,
and Surgery Codes in the Danish National Patient
Registry

Kasper Adelborg1,2, Jens Sundbøll1,2, Troels Munch1,
Trine Frøslev1, Henrik T. Sørensen1, Hans E. Bøtker2

and Morten Schmidt1

1Department of Clinical Epidemiology, Aarhus Univer-
sity Hospital, Aarhus, Denmark; 2Department of Cardi-
ology, Aarhus University Hospital, Aarhus, Denmark

Background: Danish registries are widely used for
cardiovascular research. Validation of registry codes
is necessary to ensure high data quality.

Objectives: We calculated positive predictive values
(PPVs) of codes for cardiac examinations, procedures,
and surgeries registered in the Danish National Patient
Registry (DNPR), to evaluate their potential use for
research.
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Methods: We randomly selected 1239 patients from
one university hospital and two regional hospitals in
the Central Denmark Region (2010-2012). All codes
were validated using medical record review as gold
standard.

Results: A total of 1233 medical records were avail-
able and reviewed (99% of the total sample). The
PPVs ranged from 83% to 100% (median of 98%).
For examinations, the overall PPV was 98%, which
included PPVs of 97% for echocardiography, 97%
for right heart catheterization, and 100% for coro-
nary angiogram. The overall PPV was 98% for
procedures; specifically the PPVs were 98% for
thrombolysis, 92% for cardioversion, 100% for ra-
diofrequency ablation, 98% for percutaneous coro-
nary intervention, and 100% for both cardiac
pacemakers and implantable cardiac defibrillators.
The overall PPV was 99% for cardiac surgery, repre-
sented by mitral and aortic valve surgery (100% and
99%), coronary artery bypass graft surgery (98%),
and heart transplantation (100%). The validity of
the codings were consistent within age-, sex-, and
calendar year categories. The completeness of the
variables was not examined, but assumed high
owing to the diagnosis related group system as a
prospective reimbursement system for all Danish
hospitals since 2002.

Conclusions: Cardiac examinations, procedures and
surgeries in the DNPR are accurately recorded in the
DNPR and thus valuable data for cardiovascular
research.

436. Validity of Cardiovascular Diagnoses in the
Danish National Patient Registry

Jens Sundbøll1,2, Kasper Adelborg1,2, Troels Munch1,
Trine Frøslev1, Henrik T. Sørensen1, Hans E. Bøtker2

and Morten Schmidt1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Department of
Cardiology, Aarhus University Hospital, Aarhus,
Denmark

Background: Only few cardiovascular diagnoses
have been validated in the Danish National Patient
Registry (DNPR).

Objectives: We aimed to conduct a comprehensive
validation study on cardiovascular diagnoses in the
DNPR.

Methods: The study was conducted in the Central
Denmark Region between 2010 and 2012. Using med-
ical record review as the reference standard, we exam-
ined the validity of cardiovascular diagnoses in the
DNPR according to the International Classification of
Diseases, 10th revision (ICD-10). For each cardiovas-
cular diagnosis, we randomly selected up to 100 pa-
tients from one university hospital and two regional
hospitals. Three physicians reviewed discharge sum-
maries and medical records to verify the diagnoses,
and computed the positive predictive values (PPVs)
as the proportion of confirmed diagnoses with 95%
confidence intervals (CI).

Results: A total of 2153 (97% of the total sample) were
available for review. The PPVs ranged from 64% to
100% with a median PPV of 90% (interquartile range
80–95). The PPVs were ≥90% for first-time myocardial
infarction, stent thrombosis, stable angina pectoris, hy-
pertrophic cardiomyopathy, arrhythmogenic right ven-
tricular cardiomyopathy, takotsubo cardiomyopathy,
arterial hypertension, atrial fibrillation/flutter, cardiac
arrest, mitral valve insufficiency/stenosis, aortic valve
insufficiency/stenosis, pericarditis, hypercholesterol-
emia, aortic dissection, aneurysm/dilatation, and arte-
rial claudication. Apart from myocarditis (PPV 64%)
the remaining PPVs were between 80%-90% for recur-
rent myocardial infarction, unstable angina pectoris,
pulmonary hypertension, bradycardia, ventricular
tackycardia/fibrillation, endocarditis, cardiac tumours,
first-time venous thromboembolism and between
70%-80% for first-time and recurrent admission for
heart failure, dilated cardiomyopathy, restrictive car-
diomyopathy, and recurrent venous thromboembolism.
The validity of the codings was consistent within age-,
sex-, and calendar year categories.

Conclusions: The validity of cardiovascular diagnoses
in the DNPR was high for the vast majority of diseases
and thus valuable data for research.

437. Validation of Cardiovascular Events and
Covariates in CPRD GOLD Using Questionnaires
to General Practitioners (GPS)

Andrea V. Margulis1, Cristina Varas-Lorenzo1,
Christine L. Bui2, Lisa J. McQuay2, Ryan
Ziemiecki3, Maria Reynolds3, Cristina Rebordosa1,
Manel Pladevall-Vila1, Joan Fortuny1, Elena Rivero-
Ferrer1, Estel Plana4, Willem Jan Atsma5, Kwame
Appenteng6, Billy Franks5, Stefan de Vogel5,
Milbhor D’Silva6, Susana Perez-Gutthann1 and
Alejandro Arana1
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Background: Reliable assessment of events and co-
variates is needed for valid study results.

Objectives: To evaluate a process to identify and ver-
ify cases of cardiovascular (CV) events and patient
characteristics within a study of CV safety in users
of overactive bladder (OAB) drugs in the CPRD.

Methods: We identified a cohort of new OAB-drug
users aged ≥18 years in 2004-2012. Epidemiological
definitions for acute myocardial infarction (AMI) and
stroke were used. Events and patient characteristics
in cases were compared, in a sample, against informa-
tion from questionnaires sent to GPs.

Results: A total of 5,593 CV events were identified in
CPRD GOLD via algorithms. GPs’ response rate was
81%. Positive predictive values (PPVs) and 95% con-
fidence intervals: definite AMI, 98% (94%-100%);
probable AMI, 92% (86%-96%); possible AMI, 92%
(73%-99%); definite stroke, 92% (85%-96%); proba-
ble stroke, 79% (69%-87%); and possible stroke,
84% (70%-93%).
The negative predictive value (95% CI) was 99%

(95%-100%) for noncases that were alive at the end
of follow-up and 84% (77%-90%) for noncases who
died during the study.
In CPRD GOLD, smoking information was avail-

able for 1728 of 1731 patients with questionnaire in-
formation on smoking; on the closest day before the
event, 17% of patients were current smokers, 41%,
former smokers, and 42%, never smokers. Of patients
identified as current smokers in GOLD, 84% were also
current smokers according to GP questionnaires; like-
wise, 77% of former smokers and 97% of never
smokers were confirmed.
In CPRD GOLD, information on obesity (BMI ≥ 30

kg/m2) was present in 74% of the 1713 patients with
questionnaire information on obesity. Of the patients
classified as obese in CPRD GOLD, 82% were con-
firmed through GP questionnaires; of patients classi-
fied as not obese, this was confirmed for 92%.
History of AMI was confirmed in 70% of the cases,

and history of stroke in 44%. Of patients assumed to

be premenopausal, 12% were confirmed and 77%
were reported as having gone through menopause by
their GPs.

Conclusions: AMIs, definite strokes, smoking status
and obesity identified via electronic algorithms in
CPRD GOLD could be confirmed in most cases.

438. Calcium Intake and 10 Year Risk of Incident
Coronary Artery Calcification in the Multi-Ethnic
Study of Atherosclerosis

Bridget Kruszka1, Ka He2, Joseph A. Delaney1,
Gregory L. Burke3, Alvaro Alonso4, Diane Bild5,
Matthew J. Budoff6, Erin D. Michos7 and John J. B.
Anderson8

1University of Washington, Seattle, WA, United States;
2Indiana University, Bloomington, IA, United States; 3

Wake Forest School of Medicine, Winston Salem, NC,
United States; 4University of Minnesote, Minneapolis,
MN, United States; 5Patient-Centered Outcomes Re-
search Institute, Washington, DC, United States; 6

Los Angeles Biomedical Research Institute at Har-
bor-UCLA Medical Center, Los Angeles, CA, United
States; 7Johns Hopkins University, Baltimore, MD,
United States; 8University of North Carolina at
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Background: A number of reports suggest that there
is an increased level of cardiovascular events among
participants who had a high level of calcium intake,
especially when this calcium intake is derived from
calcium dietary supplements.

Objectives: To assess the association between
calcium intake, from both foods and supplements,
and incident coronary artery calcification (CAC) as
a measure of atherosclerotic burden in a longitudinal
cohort study.

Methods: The study included 5448 (51.7% women)
participants in the Multi-Ethnic Study of Atherosclero-
sis (MESA), aged 45 to 84 years, of four race/ethnicity
groups, and free of clinically diagnosed cardiovascular
disease at baseline. Baseline measurements in 2000-
2002 include dietary calcium, CAC, and calcium sup-
plements. CAC measurements obtained by computed
tomography were repeated in 3100 participants in
2010-2012. Total calcium intake consisted of diet (as
assessed using a food frequency questionnaire) and
calcium supplements (as assessed by a medication
inventory).
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Results: At baseline, the median calcium intake
quintiles were 323.3, 541.8, 783.0, 1160.4, and
1919.0 mg/day. Women had higher total calcium
intakes than men. After adjustment for potential con-
founders (including supplement use), among 1567
participants without baseline CAC, the relative risk
(95% confidence intervals) of developing an incident
CAC score >0 by quintile 1 to 5 of calcium intake
were 1.00 (reference), 0.95 (0.79-1.14), 1.02 (0.85-
1.23), 0.86 (0.69-1.05), and 0.73 (0.57-0.93). In this
model, calcium supplement use had a RR=1.22
(1.07-1.39) and 75% of participants in Q5 were
supplement users. Excluding calcium supplement
use from the statistical model removed any
protective association between quintile 5 of calcium
intake and CAC.

Conclusions: These results suggest that any protective
association is only for participants with high dietary
calcium intake, possibly as a marker of higher quality
diets. While, consistent with randomized trials on car-
diovascular events, we see some risk of incident ath-
erosclerosis with supplement use, yet no increased
risk of incident atherosclerosis with high dietary
calcium intake.

439. Model Observational Bridging Study on the
Effectiveness of Ezetimibe Upon Cardiovascular
Outcomes
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Lucien Abenhaim4, Michel Rossignol Rossignol4,
Lamiae Grimaldi-Bensouda4 and Billy Amzal4
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2Evidera, Lexington, United States; 3Department
of Cardiology, Toulouse Rangueil University
Hospital, Toulouse University School of Medicine,
Toulouse, France; 4LA-SER Europe, London,
United Kingdom

Background: The Model-Observational-Bridging
Study (MOBS) on ezetimibe (EZE) was planned to ad-
dress the request from French authorities to EZE man-
ufacturer to conduct a long-term, real-life cohort study
on the health impact following marketing approval of
the drug in France.

Objectives: To estimate the number of non-fatal and
fatal cardiovascular events (CVE) prevented by
ezetimibe in real life.

Methods: 48-month prospective, nationwide cohort
study conducted between 2008 and 2013 in France.
Over 700 physicians recruited 3,395 patients with hy-
percholesterolaemia started on ezetimibe for less than
three months at enrolment. Follow up consisted of a
telephone interview every six months and annual visits
to the physician.
MOBS leveraged EZE data to evaluate its effect on

cardiovascular morbidity and mortality over 5 years
using longitudinal predictive modelling. Discrete
event simulations incorporated information from clini-
cal trials, baseline and follow-up EZE data, and litera-
ture-based risk equations to estimate the NNT with
ezetimibe to prevent a CVE. Model predictions were
validated by CVE observed in the EZE cohort through
doctor and patient’s reports and hospital discharge
letters.

Results: A total of 112 CVEs were observed, 96 non-
fatal (myocardial infarction, stroke, acute coronary
syndrome, coronary bypass surgery and angioplasty)
and 16 fatal, for a rate of 12.02 events per 1 000 per-
son-years. This rate was higher in men (1.72, 95%
CI 1.08 - 2.74) and in patients >70 years (1.77, 95%
CI 1.17 - 2.68). The relative risk of CVE was 3.35,
95% CI 2.09 - 5.36 in patients from secondary preven-
tion compared with primary prevention patients.
Ezetimibe plus a statin can prevent 12 CVE per 1000
patients over 5 years compared to statin alone. NNT,
respectively with and without previous lipid-lowering
therapy residual effect, were 143 and 110 to prevent
one non-fatal CVE, and 1,345 and 964 for one fatal
event.

Conclusions: The MOBS methodology succeeded in
efficiently combining predictive modelling and parsi-
monious data collection to allow for robust assessment
of impact upon public health.

440. Clinical Impact of an Interaction Between
Clopidogrel and Selective Serotonin Reuptake
Inhibitors
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Macarius M. Donneyong1, Yaa-Hui Dong1, Niteesh
K. Choudhry1 and Joshua J. Gagne1,2

1Department of Medicine, Division of
Pharmacoepidemiology and Pharmacoeconomics,
Brigham and Women’s Hospital and Harvard
Medical School, Boston; 2Department of Epidemiol-
ogy, Harvard T.H. Chan School of Public Health,
Boston
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Background: Clopidogrel is a pro-drug that requires
activation by the cytochrome P450 (CYP) enzyme
system. Patients receiving clopidogrel are often
treated with selective serotonin reuptake inhibitors
(SSRIs) for co-existing depression. SSRIs that
inhibit the CYP2C19 enzyme have the potential to
reduce the effectiveness of clopidogrel; however
the clinical outcomes of this interaction have not
been examined.

Objectives: To assess clinical outcomes following ini-
tiation of clopidogrel among patients treated with an
SSRI that inhibits CYP2C19.

Methods: Using five US databases (1998-2013), we
conducted a population-based cohort study of adults
who initiated treatment with clopidogrel while
treated with an SSRI. Patients were variable ratio
matched by propensity score (PS) and followed for
as long as they were exposed to both clopidogrel
and the index SSRI group (CYP2C19- inhibiting
SSRIs (fluoxetine and fluvoxamine) vs non-
inhibiting SSRIs) in the primary analysis and for
180 days (intention to treat approach) following
clopidogrel initiation in a sensitivity analysis.
Primary outcomes included a composite ischemic
event (myocardial infarction, ischemic stroke, or a
revascularization procedure) and a composite major
bleeding event (gastrointestinal bleed or hemor-
rhagic stroke).

Results: The PS-matched cohort comprised 9,281
clopidogrel initiators on CYP2C19-inhibiting SSRIs
and 44,278 patients treated with non-inhibiting
SSRIs. As compared to those treated with a non-
inhibiting SSRI, patients on a CYP2C19-inhibiting
SSRI had an increased risk of ischemic events
(hazard ratio [HR], 1.12; 95% confidence interval
[CI], 1.01-1.24) following clopidogrel initiation.
The increase in risk was more pronounced in
patients 65 years of age and older (HR, 1.22;
95% CI, 1.00-1.48). The HR for major bleeding
was 0.76 (95% CI, 0.50-1.17).

Conclusions: Initiation of clopidogrel while treated
with a CYP2C19-inhibiting SSRI may be associated
with decreased effectiveness of clopidogrel. Treatment
with an SSRI that does not interact with clopidogrel
should be considered.

441. Effectiveness of Recommended Drug Classes
in Secondary Prevention of Acute Coronary
Syndrome in France
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cal Center Utrecht, Utrecht, Netherlands; 3Bordeaux
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France; 4Division of Pharmacoepidemiology and
Clinical Pharmacology, Utrecht University, Utrecht,
Netherlands; 5Univ. Bordeaux, CHU Bordeaux, Ser-
vice de Pharmacologie Médicale, INSERM
UMR1219, Bordeaux, France

Background: Guidelines for cardiovascular second-
ary prevention are based on evidence from relatively
old clinical trials and need to be evaluated in daily
clinical practice.

Objectives: To evaluate effectiveness of the recom-
mended drug classes after an acute coronary syndrome
(ACS) for secondary prevention of cardiovascular dis-
eases and all-cause mortality.

Methods: This cohort study used data from a repre-
sentative sample of the French national healthcare in-
surance system database (EGB). Patients hospitalised
for an incident ACS between 2006 and 2011, and aged
≥ 20 years at time of ACS were included in the study.
Patients non-exposed to any of the four recommended
drug classes (beta-blockers, antiplatelet agents, statins,
and angiotensin-converting-enzyme inhibitors, ACEI,
or angiotensin II receptor blockers, ARB) in the first
3 months following ACS or who died during this pe-
riod were not included in the cohort. Exposure status
was determined daily during follow-up. Effectiveness
of the four therapeutic classes in preventing the com-
posite outcome ACS, transient ischemic attack, ische-
mic stroke, or all-cause-death was estimated using a
time-dependent Cox proportional hazards model,
which was adjusted for time-fixed confounders mea-
sured at baseline (general characteristics and character-
istics of the initial ACS) and time-dependent
confounders during follow-up (co-morbidities and
co-medications).

Results: Of the 2874 patients included in the study,
33.9% were women and the median age was 67 years
(interquartile range, IQR: 56-77). The median time of

abstract258

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



follow-up was 3.6 years (IQR: 2.2-5.3). The risk of the
composite outcome decreased with use of antiplatelet
agents (adjusted hazard ratio (aHR) 0.76, 95% confi-
dence interval (CI) 0.63; 0.91), use of statins (aHR
0.71, 95%CI 0.57; 0.87), and use of ACEI/ARB
(aHR 0.67, 95%CI 0.57; 0.80). Use of beta-blockers
was not associated with a lower risk of the composite
outcome (aHR, 0.90, 95%CI 0.74; 1.09]).

Conclusions: Use of antiplatelet agents, statins, and
ACEI/ARB after an ACS, but not beta-blockers, was
associated with a lower risk of cardiovascular morbid-
ity and all-cause mortality.

442. Treatment with Carvedilol, Bisoprolol or
Metoprolol Tartrate and the Risk of Mortality and
Hospital Readmission Among Older Adults with
Heart Failure

Sylvie Perreault1, Simon de Denus2, Michel White2,
Brian White-Guay1, Marc Dorais3, Marie-Pierre
Dubé4 and Jean-Lucien Rouleau2

1Faculté de Pharmacie, Université de Montréal, Mon-
treal, QC, Canada; 2Montreal Heart Institute, Mon-
treal, QC, Canada; 3StatSciences Inc, Ile-Perrot,
QC, Canada; 4Beaulieu-Saucier Pharmacogenomics
Centre, Montreal Heart Institute, Montreal, QC,
Canada

Background: The long-term use of ß-blockers has
been shown to improve the outcomes of patients with
heart failure (HF). However, it is still disputed whether
this is a class effect, and whether carvedilol or
bisoprolol are superior to metoprolol tartrate.

Objectives: To compare the effectiveness of ß-
blockers for older patients following a primary
hospital admission for HF.

Methods: We conducted a cohort study using
Quebec administrative databases to identify patients
who were prescribed the ß-blockers, carvedilol,
bisoprolol or metoprolol tartrate after the diagnosis
of HF. We characterize the patients by the type of
ß-blocker prescribed at discharge of their first HF
hospitalization. To control for differences among pa-
tient characteristics, a multivariate Cox proportional
hazards model was used to compare the primary
endpoint of all-cause mortality and the secondary
endpoint of HF readmission. We conducted analyses
by matching for a propensity score for initiation of
β-blocker therapy.

Results: Of the 3197 patients with HF with a median
follow-up of 2.8 years, the crude annual mortality
(per 100 person-years) was 16, 14.9 and 17.7 for met-
oprolol tartrate, carvedilol, and bisoprolol, respec-
tively. After controlling for covariates, we found that
carvedilol (HR 0.92; 0.78-1.09) and bisoprolol (HR
1.04; 0.93-1.16) were not superior to metoprolol
tartrate in improving survival. After matching for
propensity score, carvedilol and bisoprolol shown no
additional benefit on all-cause mortality and HF read-
mission compared to metoprolol tartrate.

Conclusions: We suggest that there is no evidence of
a differential effect of β-blockers on all-cause mortal-
ity and HF readmission in older patients with HF.

443. Real-Life Statin Use and LDL-Cholesterol
Reduction in a General Population: A
Retrospective Study of Primary Care Electronic
Medical Records

Maria Garcia-Gil1, Marc Comas-Cufí1, Elí León-Paz1,
Lia Alves-Cabratosa1, Anna Ponjoan3, Ruth Martí3,
Jordi Blanch1 and Rafel Ramos2

1IDIAP Jordi Gol, Girona; 2Catalan Health Institute,
Girona; 3IdIBGi, Girona

Background: Guidelines on management of dyslipid-
emia recommend statins based on their capacity to
lower LDL-C levels. However, these recommenda-
tions are mainly based on clinical trials. Observational
studies of the general population describing real-life
statin use, in terms of potency and adherence, are
scarce.

Objectives: To describe the effect of statin potency
and adherence on LDL-C reduction in a general popu-
lation from a primary care electronic medical record
database.

Methods: Retrospective cohort study of 322,283
statin new users (53.37% women), aged 35 to 74y. In-
clusion criteria: one LDL-C measurement without
statin treatment in the previous 6 months and a second
LDL-C measurement after statin initiation. Exposure:
statin potency and MPR (≤50, 50-70, >70). Outcome:
relative LDL-C reduction. Total LDL-C measure-
ments: 1,461,936. Study period: 2006-2014.

Results: Regimes of potency use were 3.08% (low),
68.72% (moderate), 25.6% (high) and 2.52% (very
high);6-month mean MPR: 60.89%, 65.16%, 66.20%
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and 68,13%, respectively. Relative reductions in
LDL-C within MPR ≤50: 11.02% (10.46-11.56,low
potency), 20.53% (20.39-20.66.moderate), 26.57%
(26.30-26.84, high), 34.48% (33.53-35.42, very high).
Relative reductions within MPR >50-70: 20.31%
(19.33-21.28, low), 30.00% (29.81-30.19, moderate),
36.65% (36.30-37.01, high), 42.91 (41.60-44.19, very
high). Relative reductions within MPR >70: 25.98%
(25.48-26.48, low), 35.91 (35.82-36.00, moderate),
42.56 (42.40-42.72, high), 48.40% (47.87-48.92, very
high).

Conclusions: The observed LDL-C reductions in real-
life did not achieve the expected reductions in any of
the statin potency groups, even for individuals of
MPR>70. The statin capacity reduction decreased by
between 30% and 57% in individuals of MPR≤50
compared to those of MPR>70, depending on their
statin potency group. Similar relative LDL-C reduc-
tions were observed in the moderate potency group
of MPR >70, high potency group of MPR >50-70
and very high potency group of MPR ≤50. Thus, strat-
egies to improve statin effectiveness in prevention of
cardiovascular diseases should focus on improving
adherence.

444. Psychotropic Medications and the Risk of
Neonatal Withdrawal

Krista F. Huybrechts1, Brian T. Bateman1,2, Sonia
Hernandez-Diaz3, Rishi J. Desai1, Kathryn Rough1,3,
Helen Mogun1 and Elisabetta Patorno1

1Brigham and Women’s Hospital and Harvard Medi-
cal School, Boston, MA, United States; 2Massachu-
setts General Hospital, Boston, MA, United States; 3

Harvard T.H. Chan School of Public Health, Boston,
MA, United States

Background: The potential for neonatal withdrawal
after in-utero exposure to specific medications such
as opioids and benzodiazepines has been well docu-
mented, but evidence for other psychotropic agents is
weaker. In 2011, FDA changed the label for all anti-
psychotic medications (APM) to reflect the potential
risk for extrapyramidal or withdrawal symptoms as
noted in 69 newborns after 3rd trimester exposure.
Case reports of withdrawal have also been described
for gabapentin (GBP). In both instances, confounding
by other factors was a concern.

Objectives: To assess the risk of neonatal withdrawal
associated with in-utero exposure to APMs or GBP.

Methods: We linked a cohort of Medicaid-eligible
pregnancies in 2000-2010 to live-born infants. Expo-
sure was defined as filling a prescription for an APM
or GBP during the last 90 days of pregnancy, versus
no dispensing. Withdrawal was defined based on the
presence of ICD-9 code 779.5x in medical claims dur-
ing the first 30 days of life. Maternal covariates, med-
ications and healthcare utilization were assessed
during pregnancy and used for propensity score (PS)
estimation. Adjusted relative risks (RR) were esti-
mated using fine stratification on the PS.

Results: The source cohort consisted of about 4 mln
pregnancies, of which 7780 were exposed to atypical
APMs, 1400 to typical APMs, and 1976 to GBP. The
risk of withdrawal in the reference group was 3.3/
1000 births. In unadjusted analyses, all exposures were
associated with large increases in risk: RR of 13.9
(95%CI, 12.5-15.4) for atypical APMs, 8.2 (6.0-11.3)
for typical APMs, 22.1 (18.9-25.8) for GBP. These as-
sociations were markedly attenuated in PS-stratified
analyses: RR of 1.5 (1.3-1.6) for atypical APMs, 0.9
(0.7-1.3) for typical APMs, and 2.3 (2.0-2.7) for
GBP. Similar associations were observed in secondary
analyses assessing exposure in the last 45 days of preg-
nancy and in analyses restricted to women without ex-
posure to opioids or benzodiazepines. An association
was observed for most individual atypical agents.

Conclusions: Our findings suggest an increased risk
of withdrawal for atypical APMs and GBP, but not
for typical APMs. Further analyses should focus on
characterizing the severity of the withdrawal
symptoms.

445. Channeling Bias in a Comparative
Effectiveness Study of a Newly Launched
Antipsychotic

Jessica J. Jalbert1, Christiane Gasse2, Sumeet Bakshi3,
Yann Hamon4, Kristel Van Impe5, Pierre Cherubin6,
Ludger Hargarter5, Andreas Schreiner5, Joris Diels7

and Billy Amzal3

1LASER Analytica, New York, NY, United States; 2

Aarhus Universitet School of Business and Social Sci-
ences, Aarhus, Denmark; 3LASER Analytica, London,
United Kingdom; 4LASER Analytica, Paris, France; 5

Janssen-Cilag, Neuss, Germany; 6Janssen, Issy-les-
Moulineaux, France; 7Janssen, Beerse, Belgium

Background: Channeling bias may be problematic in
comparative effectiveness studies of psychiatric
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medications when the ability to assess psychiatric
symptom severity is limited.

Objectives: To assess the ability to adjust for
channeling bias when comparing the effectiveness
of a newly launched antipsychotic to other
antipsychotics for schizophrenia treatment using
claims data.

Methods: Schizophrenia patients dispensed antipsy-
chotics were identified from Danish National Regis-
tries (2004-2012). Anticipating channeling bias, the
analysis was restricted to later years since risperidone
long-acting treatment (RLAT) market entry (2010-
2012), while remaining powered to detect differences
in psychiatric hospitalization rates. To investigate
channeling, we derived yearly propensity scores.
Rates of hospitalizations for RLAT vs. oral antipsy-
chotic exposure were compared using a GEE-Poisson
model; adjusted models included disease severity
proxies.

Results: Between 2004 and 2009, 17,770 patients
were included (mean age, 44.8 years; male, 59.3%)
with a hospitalization rate of 44.4 per 100 person-
years; size and composition of the 2010-2012 cohort
was similar. In 2004, patients with ≥1 suicide-attempt
(OR=1.14, 95% CI: [1.03-1.27]), with 1 (OR=1.26
[1.10-1.44]) or ≥2 (OR=1.32 [1.16-1.51]) past-year
psychiatric hospitalizations, hospitalized 1-30
(OR=2.27 [1.97-2.62] or >30 days (OR=3.55 [3.10-
4.06]) or with 1 (OR=2.22 [2.01-2.45) or ≥2
(OR=2.51 [2.27-2.77]) past-year antipsychotic therapy
changes were more likely to receive RLAT than oral
antipsychotics. By 2009, the strength of these predic-
tors of RLAT receipt diminished or disappeared; the
c-statistic decreased from 0.76 in 2004 to 0.67 in
2009. Crude and adjusted relative hospitalization rates
were 1.91 (1.61-2.26) and 1.26 (1.11-1.43) in 2004
compared to 1.16 (1.02-1.32) and 1.08 (0.99-1.18) in
2010-2012, respectively.

Conclusions: More severe patients received RLAT
shortly after launch. Due to limitations in measur-
ing disease severity, restricting to 7 years after
launch and adjusting for proxies of disease severity
was unlikely to have fully accounted for confound-
ing by severity and the lingering effects of
channeling.

446. Mortality Risk of Second-Generation
Antipsychotic (SGA) Augmentation for Adult
Depression

Tobias Gerhard1, T. Scott Stroup2, Christoph Correll3,
Brian L. Strom1, Cecilia Huang1, Zhiqiang Tan1,
Stephen Crystal1 and Mark Olfson2

1Rutgers University, New Brunswick, NJ, United
States; 2Columbia University, New York, NY, United
States; 3Zucker Hillside Hospital, Glen Oaks, NY,
United States

Background: Randomized controlled trials have dem-
onstrated >50% increased all-cause mortality in el-
derly patients with dementia treated with SGAs.
SGAs are also prescribed for depression in >2 million
US office-visits/year. Because approval trials for SGA
augmentation in depression were not powered for rare
outcomes, it is unknown whether the risk associated
with SGAs in elderly patients with dementia general-
izes to less frail non-elderly patients who use SGAs
as augmentation for depression.

Objectives: To examine all-cause mortality risk of
SGA augmentation for adult depression.

Methods: Using national US Medicaid data from
2001-2010, we examined all-cause mortality risk in a
retrospective cohort of adults (25-64 years) diagnosed
with depression (ICD-9-CM 296.2, 296.3, 300.4, 311.
x) who, after ≥3 months of antidepressant (AD) mono-
therapy, initiated either a SGA or a second AD. Pa-
tients with alternative SGA indications, such as
schizophrenia or bipolar disorder, were excluded.
Cox proportional hazards models stratified by propen-
sity score (PS) deciles after asymmetric PS trimming
assessed mortality risk of SGA augmentation com-
pared to AD augmentation (referent). Follow-up was
censored at day 365, discontinuation of the index drug,
loss of Medicaid eligibility, or on 12/31/2010. PSs
were calculated from a broad set of demographic,
clinical, and utilization variables assessed during the
180-day pre-index period.

Results: 52,728 individuals (76.3% female, mean
age 44.7 years) initiated augmentation with either
an SGA (n=30,177) or a second AD (n=22,551)
and accrued 17,913 person years of follow-up. Mean
follow-up duration was 125.7 days (SGA) and 121.8
days (second AD). 300 cohort members died during
follow-up (SGA 202; second AD 98). Unadjusted
(HR 1.50, 95%CI 1.18-1.90) as well as PS-adjusted
analyses (HR 1.33, 95%CI 1.03-1.72) indicated an
increased mortality risk for SGA augmentation.
Results were robust across numerous sensitivity
analyses.
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Conclusions: These preliminary results suggest that
physicians managing adults with depression should
carefully weigh the potential increased mortality risk
associated with SGA augmentation against its poten-
tial benefits.

447. Comparative Safety of Antipsychotic
Medications in Hospitalized Myocardial Infarction
Patients

Yoonyoung Park1,2, Brian T. Bateman1,3, Dae Kim1,4,
Sonia Hernandez-Diaz2, Elisabetta Patorno1, Robert J.
Glynn1, Helen Mogun1 and Krista F. Huybrechts1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA; 2Department of Epidemiology,
Harvard TH Chan School of Public Health, Boston,
MA; 3Department of Anesthesiology, Critical Care,
and Pain Medicine, Massachusetts General Hospital,
Boston, MA; 4Division of Gerontology, Department
of Medicine, Beth Israel Deaconess Medical Center,
Boston, MA

Background: Both haloperidol (HDL) and second-
generation antipsychotics (SGA) are frequently used
to treat delirium-related agitation. While outpatient
studies suggest a higher risk of death associated with
HDL compared to SGA, the evidence is limited in hos-
pital settings.

Objectives:We compared HDL to SGAs (olanzapine,
quetiapine, risperidone) with regard to in-hospital
mortality in non-surgically treated myocardial infarc-
tion (MI) patients, in whom delirium is commonly
observed.

Methods: We conducted a cohort study of patients
over age 18 with a primary diagnosis of MI, who
initiated an oral antipsychotic during their hospital
stay using the Premier Research Database (2003-
2009). We obtained hazard ratios (HR) of in-hospi-
tal death comparing HDL use to SGA use, using
Cox regression and 1:1 propensity score matching.
Patients with psychiatric disorders were excluded to
ensure the drug was used for delirium symptoms.
In the intention-to-treat (ITT) analysis, patients
were followed from initiation to death or dis-
charge. In the per-protocol (PP) analysis, patients
were censored when they discontinued or switched
to the other antipsychotic class or to non-oral
antipsychotics.

Results: Among 3,530 MI patients included in the
study with a mean age of 76 years, 26.7% initiated
HDL and 73.3% initiated SGAs. The time from admis-
sion to initiation and length of stay was similar, but the
median treatment duration was 1 day (Interquartile
range 1-3) for HDL initiators and 2 days (IQR 1-5)
for SGA initiators. 106 (11.2%) of HDL initiators
and 261 (10.1%) of SGA initiators died in hospital.
In ITT analyses, the unadjusted HR of death compar-
ing HDL to SGA was 1.15 (95% Confidence interval
0.91-1.44) and the adjusted HR was 1.23 (0.93-1.63).
In PP analyses, the unadjusted HR was 1.99 (1.39-
2.84) and the adjusted HR was 1.73 (1.12-2.67).

Conclusions: Our results raise the possibility of an in-
creased risk of in-hospital death associated with HDL
compared with SGA when it was used to treat delir-
ium-related agitation in non-surgically treated MI pa-
tients. This suggests acute harmful effects of HDL,
but residual confounding cannot be excluded. Further
research is needed to confirm our findings.

448. Examining the Impact of UK Drug Safety
Warnings on Antipsychotic Drug Prescribing to
Older People with Dementia

Susan J. Stocks, Roger T. Webb, Evangelos
Kontopanatelis, Alistair Burns and Darren M.
Ashcroft

University of Manchester, Manchester

Background: The risks of prescribing antipsychotic
drugs to people with dementia are well-known. In
March 2004 the UK Committee for the Safety of Med-
icines (CSM) warned that risperidone or olanzapine
should not be used for the treatment of behavioural
symptoms of dementia.

Objectives: To describe the time trends from 2000 to
2014 and characteristics of patients and practices at in-
creased risk of potentially inappropriate prescribing of
antipsychotic drugs and quantify the impact of the UK
drug safety updates.

Methods: Data from 694 UK general practices con-
tributing data to the Clinical Practice Research
Datalink were analysed. The prevalence of patients
aged over 65 with a diagnosis of dementia (and with-
out a psychosis diagnosis) receiving at least 2 repeat
prescriptions of an antipsychotic drug within a six
month time period was measured. Temporal trends in
prevalence, and the impact of patient and practice level
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variables on prevalence, were examined using a multi-
level logistic regression models. The impact of drug
safety warnings were examined using a before and
after experimental design.

Results: Potentially inappropriate prescribing of anti-
psychotic drugs to older patients with dementia had a
prevalence of 12% in 2000 and 7.5% in 2014. Youn-
ger patients (aged 65 to 75) were more likely to be pre-
scribed antipsychotic drugs compared with older
patients (75+, OR 0.65; 95% CI 0.53 to 0.79). Patients
with polypharmacy were also more likely to be pre-
scribed antipsychotic drugs (10+ repeated prescrip-
tions in 12 months, 3.94; 3.23 to 4.79). The 2004
CSM warning coincided with a drop in potentially in-
appropriate prescribing for Risperidone (0.32; 0.31 to
0.33) and Olanzapine (0.50; 0.47 to 0.52) but there
was a concomitant increase in the use of Queitiapine
(3.06; 2.91 to 3.22) and Amisulpride (3.61; 3.25 to
3.99).

Conclusions: Despite the decrease in potentially inap-
propriate prescribing of antipsychotic drugs to older
patients with dementia, high levels of prescribing per-
sist. When drugs are specified in safety warnings
greater consideration may be needed to avoid the
possibility of switching prescribing to alternative
drugs within the same class.

449. Antipsychotic Use, Frailty and Health
Outcomes Among Residents of Assisted Living

Kathryn Stock1, Colleen J. Maxwell1,2,3, Joseph E.
Amuah4, Kate Lapane5, Suzanne L. Tyas2, Susan E.
Bronskill6, Andrew M. Morris7, Chaim M. Bell6,8

and David B. Hogan2

1School of Pharmacy, University of Waterloo, Water-
loo, ON, Canada; 2School of Public Health & Health
Systems, University of Waterloo, Waterloo, ON, Can-
ada; 3Community Health Sciences and Medicine, Uni-
versity of Calgary, Calgary, AB, Canada; 4Health
System Performance Branch, Canadian Institute for
Health Information, Ottawa, ON, Canada; 5Quantita-
tive Health Sciences, University of Massachusetts
Medical School, Worcester, MA, United States; 6Insti-
tute for Clinical Evaluative Sciences, Toronto, ON,
Canada; 7Mount Sinai Hospital, Toronto, ON, Can-
ada; 8St. Michael’s Hospital, TorontoON, Canada

Background: Relative to long-term care (LTC), few
studies have examined the prevalence or outcomes of
antipsychotic use within assisted living (AL). AL

residents often present with dementia and frailty how-
ever they receive less clinical oversight than those in
LTC.

Objectives: We examined the prevalence of antipsy-
chotic use and associated 1 year health outcomes (hos-
pitalization & mortality) in a large AL cohort (2006-
09) and explored the role of two distinct frailty mea-
sures as possible effect modifiers of outcome
associations.

Methods: Prospective cohort study of 1,089 residents
(mean age 85; 77% female; 57% with dementia) from
59 AL facilities in Alberta, Canada. Research nurses
completed resident assessments at baseline and 1
year. Frailty was assessed using the Cardiovascular
Health Study (CHS) criteria and an 86-item Frailty
Index (FI). Hospitalization was determined via link-
age with the provincial discharge abstract database.
Risks of first-event hospitalization and mortality were
examined using multivariable Cox proportional haz-
ards models, adjusted for age, sex, outcome-relevant
covariates, and clustering and stratified by frailty
measures.

Results: The prevalence of antipsychotic use was 26%
(94% atypical). Over 1 year, 39% were hospitalized
and 13% died. Frailty prevalence was 27% and 19%
with the FI and CHS, respectively. Frailty was signif-
icantly associated with antipsychotic use (FI), hospi-
talization [FI: HR (95% CI) 1.33 (1.02-1.75); CHS:
HR 2.12 (1.54-2.92)] and mortality [FI: HR 2.21
(1.37-3.57); CHS: HR 3.00 (1.72-5.22)] in adjusted
analyses. Antipsychotic use was not significantly
associated with mortality or hospitalization; however,
hospitalization risk varied by frailty status. Among ro-
bust residents, antipsychotic users were significantly
less likely to be hospitalized than non-users [FI: HR
0.63 (0.39-1.00); CHS: HR 0.63 (0.41-0.96)] whereas
among frail residents, antipsychotic use was signifi-
cantly associated with hospitalization [FI: HR 1.55
(1.01-2.37)].

Conclusions: Our preliminary findings highlight the
importance of considering frailty in drug benefit/risk
decisions across care settings.

450. Medication Taking Behaviour and Adverse
Health Outcomes in Community Dwelling Older
Patients

Caitriona Cahir1, Tom Fahey2, Conor Teljeur3 and
Kathleen Bennett4
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Background:Medication taking behaviour (MTB) is
an important aspect in the treatment of chronic
conditions but despite its importance, rates of non-
adherence with any medication treatment may vary
from 15% to 93% with an average estimated rate
of 50%.

Objectives: To determine the association between
MTB and adverse drug events (ADEs), health related
quality of life (HRQOL) and hospitalisation in older
community dwelling patients.

Methods: A retrospective cohort study of 855 patients
aged ≥70 years from 15 general practices in Ireland
Medication non-adherence was measured by: (i)

Medication Possession Ratio (MPR) using national
pharmacy claims data; and (ii) self-report using the
Morisky Medication Adherence Scale.
ADEs and hospitalisation were measured by patient

medical record and self-report for the previous 6
months. HRQOL was measured using EQ-5D.
Multilevel Poisson and linear regression were used to
examine how the number of ADEs, utility and
hospitalisation varied by non-adherence after adjusting
for covariates; socioeconomic status, practice depriva-
tion, co-morbidity, number of drugs, functional dis-
abilities, social support and health insurance.

Results: 263 (31%) patients were non-adherent based
on pharmacy claims data (MPR<80%) and 302 (35%)
self-reported non-adherence to their medication. Non-
adherence (MPR<80%) was not significantly associ-
ated with any ADEs but self-reported non-adherent pa-
tients had an increased risk of any ADEs (IRR 1.18;
95% CI 1.05, 1.33, p<0.01). Non-adherent patients
had a significantly lower mean HRQOL utility (MPR
coefficient, -0.11, SE 0.03, p<0.001; self-report coef-
ficient, -0.06, SE 0.01, p<0.001) and an almost two-
fold increased risk in the expected rate of any
hospitalisation (MPR IRR 1.75; 95% CI 1.42, 2.15,
p<0.001; self-report IRR, 1.53; 95% CI 1.16, 2.01,
p<0.01) compared to adherent patients.

Conclusions: Non-adherence was significantly associ-
ated with adverse health outcomes. Developing

methods to assist older adults in managing their medi-
cations may increase their quality of life.

451. Adherence to Anti-Hypertensive Medication in
the Elderly: A Prospective Cohort Study

Paul Dillon1, Paul Gallagher1, Susan Smith2, David
Williams3, Derek Stewart4 and Gráinne Cousins1

1School of Pharmacy, Royal College of Surgeons in
Ireland, Dublin, Ireland; 2HRB Centre for Primary
Care Research, Royal College of Surgeons in Ireland,
Dublin, Ireland; 3Dept of Geriatric and Stroke Medi-
cine, RCSI, Dublin, Ireland; 4School of Pharmacy
and Life Sciences, Robert Gordon University, Aber-
deen, United Kingdom

Background: Poor adherence to antihypertensive
therapy is a potential cause for uncontrolled
hypertension.

Objectives: To estimate the prevalence of adherence
to anti-hypertensive medication and identify predictors
of adherence to anti-hypertensive medication at 12
months.

Methods: 1562 older adults >65yrs) were recruited
from 106 Irish community pharmacies. Each phar-
macy recruited 15 consecutive community dwelling
patients, filling a prescription for antihypertensive
medication. Patients completed a structured telephone
interview which was linked to their pharmacy records.
Participants were followed up at 12 months and were
invited to attend the pharmacy for BP measurement.
Adherence was measured using the 8-item Morisky

Medication Adherence Scale (MMAS-8) and the Med-
ication Possession Ratio (MPR). Determinants of ad-
herence recorded from interview data included socio-
demographics, and beliefs about medication using a
structured questionnaire (BMQ); medication regimen
and polypharmacy were determined from the phar-
macy records. Multivariate logistic regression was
used to identify predictors of adherence at 12 months
as measured by MMAS-8 and MPR. The study has
95% power to detect a factor which reduces or in-
creases adherence by 10%.

Results: At baseline self-reported adherence using the
MMAS-8, 57.0% of participants were high adherers,
32.1% were medium adherers and 10.9% were poor
adherers. Prevalence of poor adherence calculated as
the MPR <0.8) from pharmacy dispensing records
was 10.1%. 78.8% of participants completed the
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follow-up interview. High, medium and low adherence
by self-report adherence at 12 months was 50.3%,
37.2% and 12.5% respectively. Low adherence by
MPR was 10.0%. Higher concerns about antihyperten-
sive medication at baseline increased the risk of low
adherence by self-report (OR 2.02, 95% CI 1.48-2.78).

Conclusions: Negative patient beliefs about medica-
tion were found to influence poor adherence and are
potentially modifiable and could be targeted in inter-
ventions to improve adherence.

452. Too Many, Too Few, Or Too Unsafe? Impact
Of Inappropriate Prescribing On Mortality, And
Hospitalisation In Community-Dwelling Adults,
Aged 80 And Older

Maarten Wauters1, Monique Elseviers1, Bert Vaes2,
Jan Degryse2, Robert Vander Stichele1, Thierry
Christiaens1 and Majda Azermai1

1Heymans Institute of Pharmacology, Clinical Phar-
macology Research Unit, Ghent University, Ghent,
Belgium; 2Department of Public and Primary Health
Care, Leuven, Catholic University of Leuven, Leuven,
Belgium

Background: Little is known on the impact of Inap-
propriate Prescribing (IP) in community-dwelling
adults, aged 80 and older.

Objectives: To assess the prevalence of IP
(polypharmacy, underuse, and misuse) at baseline
(Nov 2008 – Sep 2009) and impact after 18 months
on mortality, and hospitalisation in a cohort of com-
munity-dwelling adults, aged 80 and older (n=503).

Methods: Screening Tool of Older People’s Prescrip-
tions (STOPP, misuse) and Screening Tool to Alert to
Right Treatment (START, underuse) criteria were
cross-referenced and linked to the medication use (in
Anatomical Therapeutic Chemical-coding) and clinical
problems. The Belfrail-Med cohort was used, in which
general practitioners recruited a sample of community
dwelling adults, aged 80 years and older, and not in
palliative care. Index date was the date of baseline
assessment. Survival analysis until death or first
hospitalisation was performed at 18 months after inclu-
sion using Kaplan-Meier. Cox regression analysis was
used for risk assessment and to control for covariates.

Results: Mean age was 84.4 years (range 80 – 102).
Mean number of medications prescribed was 5 (range

0 – 16). Polypharmacy (≥5 medications, 58%),
underuse (67%), and misuse (56%) were high.
Polypharmacy, underuse and misuse coexisted in
34%, and were absent in 9% of the population. A
higher number of medications was correlated with
more misused medications (rs=.51, p<.001), and with
more underused medications (rs=.26, p<.001).
Mortality and hospitalisation rate were 8.9%, and

31.0% respectively. After adjustment for number of
medications and misused medications, there was an in-
creased risk of mortality (HR 1.39; 95%CI 1.10 –
1.76), and hospitalisation (HR 1.26; 95%CI 1.10 –
1.45) for every additional underused medication.
Associations with misuse were less clear.

Conclusions: Inappropriate prescribing
(polypharmacy, underuse and misuse) was highly
prevalent in adults, aged 80 and older. Underuse and
misuse were highly correlated and coexisted in almost
half of the population. Surprisingly, underuse and not
misuse, had strong associations with mortality and
hospitalisation.

453. Is Hospitalisation Associated with the
Unintentional Discontinuation of Appropriate
Long-Term Medication in the GP Prescribing
Record Post Discharge?

Patrick Redmond1, Ron McDowell1, Tamasine
Grimes1, Fiona Boland1, Atieh Zarabzadeh1, Ronan
McDonnell1, Carmel Hughes2 and Tom Fahey1

1Royal College of Surgeons in Ireland, Dublin; 2

Queens University, Belfast

Background: Medication errors at transitions of care
are common. Previous studies have reported that pre-
scription errors and omissions occur at hospital dis-
charge. These have the potential to impact a patient’s
health following discharge if not subsequently
identified and corrected.

Objectives: The objective of this study was to deter-
mine the association between discontinuation of evi-
dence-based long term medication in general practice
prescriptions and hospitalisation.

Methods: A retrospective cohort study was under-
taken of patients ≥65 years in 41 Irish general prac-
tices using the Irish Primary Care Research Network.
Prescription data was obtained from GP electronic
records and hospitalisation exposure data via dis-
charge message notification. Four cohorts were
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defined by patients continuously prescribed
antiplatelets/anticoagulants, statins, thyroid medica-
tion and respiratory inhalers over a one-year period.
Discontinuation was defined as the absence of the
specified chronic medication in the six-months post
discharge for the hospitalised group, and the absence
of the specified chronic medication over a random
six-month period post enrolment for the non-
hospitalised participants. Multilevel logistic regres-
sion was used for all analyses, with adjustments
made for relevant confounders such as age, multi-
morbidity and potentially inappropriate prescribing
(PIP).

Results: 17,487 patients were enrolled: 3,058 (17.5%)
had experienced hospitalisation. The odds of discon-
tinuation for two groups (antiplatlets/anticoagulants
(OR 1.24, 95%CI (1.03, 1.49), p=0.02); statins (1.44,
(95%CI (1.20,1.73), p<0.001)) were significantly
higher among those who had been hospitalised than
those who had not. These effects remained after
adjusting for confounding variables. Increasing age
(p<0.001) was also associated with the odds of
discontinued medication.

Conclusions: Medication discrepancies may occur
among older patients requiring long-term medication.
Such discrepancies may affect patients and future
demand for services. Further research is examining
the potential impact of discharge medication notes on
medication discontinuity.

454. Reducing Patients’ Cumulative Exposure to
Anticholinergic and Sedative Medication With
Medication Reviews: A Randomized Controlled
Trial

Helene G. van der Meer, Hans Wouters, Niesko Pras
and Katja Taxis

Department of Pharmacy, Section of Pharmacother-
apy and Pharmaceutical Care, Groningen Research
Institute of Pharmacy, Faculty of Mathematics and
Natural Sciences, University of Groningen, Gro-
ningen, Netherlands

Background: Older people commonly use medica-
tions with anticholinergic or sedative effects despite
their negative benefit risk profile in many patients
(e.g. risk of falling, worsening of cognitive impair-
ment). The Drug Burden Index (DBI) is a quantitative
measure of a patient’s cumulative burden of anticho-
linergic and sedative medication.

Objectives: We evaluated whether medication re-
views provide an effective intervention to reduce a
patients’ DBI.

Methods: A randomized controlled single blind trial
was conducted in 15 community pharmacies in the
Netherlands from December 2014 until October
2015. Community-dwelling patients aged ≥ 65 years,
using ≥ 5 medications for ≥ 3 months including at least
one medication with an ATC code from the groups
N05 or N06 and having a DBI ≥ 1 were included in
the study. The intervention was a medication review
by the pharmacist in cooperation with the patient’s
general practitioner. Data were collected at baseline
and 3-months follow-up. Primary outcome was the
difference in proportion of patients having a decrease
of DBI ≥ 0.5 between the intervention and control
arm at follow up. Secondary outcomes were anticho-
linergic and sedative effects, falls, cognitive function,
activities of daily living, quality of life, hospital admis-
sion and mortality.

Results: A total of 157 participants were included in
the analysis (4.3% drop-out). Participants in both allo-
cation arms were comparable, main characteristics:
70.9% female, mean age 75.5 years, mean DBI 2.6
and a mean of 8.9 medications used ≥ 3 months. Mul-
tilevel analysis showed no significant difference in the
proportion of participants having a decrease in DBI ≥
0.5 between intervention- and control arm (14.7% ver-
sus 15.9%, OR=0.91, 95% CI [0.38-2.18], p=0.836).
No significant difference was found in secondary out-
comes except for intervention patients reporting fewer
sedative effects (p=0.002).

Conclusions: Our intervention was not effective in re-
ducing the DBI in this frail group of older people. Pre-
ventive measures against development of high DBI
and persuasive strategies to increase patients’ willing-
ness to change their medication may be ways forward.

455. Treatment Association with Preventable
Hospitalizations in Older Adults with Serious
Mental Illness

Ting-Ying Huang and Linda Simoni-Wastila

Pharmaceutical Health Services Research, University
of Maryland School of Pharmacy, Baltimore, MD,
United States

Background: Serious mental illness (SMI), including
bipolar disorder, schizophrenia, and major depressive
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disorders, is known as a risk factor for preventable
hospitalization. However, few studies had examined
SMI pharmacological treatment association with pre-
ventable hospitalizations.

Objectives: To quantify the effect of SMI treatment
on preventable hospitalizations in older adults.

Methods: Using 2006-2012 Medicare administrative
and claims data, this retrospective cohort study identi-
fied fee-for-service beneficiaries aged >64 and newly-
diagnosed with SMI. SMI treatment initiation was de-
fined as any prescription fill for medications indicated
for the index SMI condition(s) in the 12 months after
diagnosis (no evidence of prior use in the 6 months be-
fore initiation). Preventable hospitalization rates were
measured by count of hospital or emergency depart-
ment admissions related to ambulatory care-sensitive
conditions (e.g., diabetes, cardiovascular and respira-
tory conditions etc.) during the same follow-up period
and compared between SMI treatment initiators and
nonusers using generalized linear mixed models. Co-
variates included patient demographics, comorbidities,
health services utilization, regional physician supply,
and spatial clustering of SMI treatment incidence
(identified using local indicator of spatial autocorrela-
tion [LISA]).

Results: A total of 38,421 older adults newly-diag-
nosed with SMI were identified. The sample was pre-
dominantly female (74.0%) and white (85.1%), with
a mean age of 78.5 years. Almost 65% initiated SMI
treatment. LISA results returned highly localized treat-
ment incidences: hot spots in Midwest and upper Pa-
cific West, and cold spots in West South Central and
lower New England. Compared with SMI treatment
nonusers, treatment initiators showed reduced risk for
preventable hospitalizations after SMI diagnosis (RtR
0.88, 95% CI 0.84-0.93).

Conclusions: The majority of older adults initiated
relevant pharmacological treatment after SMI diagno-
sis, although treatment initiation rates varied by loca-
tion. After adjusting for patient characteristics and
regional health resources, SMI treatment was associ-
ated with lower preventable hospitalization risk.

456. Acetaminophen Overdose-Related Morbidity
and Mortality in Canada

Samina Aziz1, Andrew Slot1, Vincent Punch1, Lucye
Galand1, Steven McFaul2, Lisa Lange1 and Marc
Berthiaume1

1Health Canada, Ottawa, ON, Canada; 2Public
Health Agency of Canada, Ottawa, ON, Canada

Background: Acetaminophen is widely used for
treating pain and fever, however, it is also the leading
cause of acute liver failure in many developed
countries.

Objectives: The objective of this study was to investi-
gate the Canadian incidence of acetaminophen over-
dose-related medical incidents, hospitalizations and
deaths, using several data sources from 2006 to 2012.

Methods: Data sources included: (i) utilization data
from IMS Health Canada Inc (ii) hospitalization data
from the Canadian Institute of Health Information’s
Discharge Abstract Database and Hospital Morbidity
Database-Québec (iii) deaths occurring outside of hos-
pital settings from the Canadian Coroner and Medical
Examiner Database and (iv) spontaneous adverse drug
reaction reports from the Canada Vigilance database.
All data extracted were analyzed by year, age, gender
and intentionality. Trends in incidence rates were
examined.

Results: More than 4,000 hospitalizations for acet-
aminophen related overdoses occur each year in Can-
ada of which 20% are due to unintentional
overdoses. The incidence rate of unintentional over-
doses has been rising steadily since 2006. From 2006
to 2010, 236 deaths were identified from the coroners
database as being associated with acetaminophen
overdose, 46% of which were related to unintentional
poisoning. Adverse reaction data indicate that nearly
20% of spontaneous case reports for acetaminophen-
induced liver injury involve doses within the therapeu-
tic range (4g/day). These results are in the context of
more than 4 billion doses of acetaminophen being sold
annually across Canada and a population of 35
million.

Conclusions: This is the first national study to assess
acetaminophen overdose-related injury from a variety
of Canadian data sources and will be valuable in
informing Health Canada in addressing the risk of in-
jury associated with acetaminophen overdose.

457. Comparative Hepatotoxicity of Echinocandins
in Hospitalized Patients (pts): A Retrospective
Cohort Study

Francis Vekeman1, Lisa S. Weiss2, Jalal Aram2,
Raluca Ionescu-Ittu1, Shahrzad Moosavi2, Yongling
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Xiao1, Wendy Y. Cheng3, Rachel Bhak3, Margaret
Tawadrous2 and Mei Sheng Duh3

1Groupe d’Analyse, Ltée, Montréal; 2Pfizer Inc., New
York; 3Analysis Group, Inc., Boston

Background: Anidulafungin (ANF), caspofungin
(CSP), and micafungin (MCF) are echinocandins for
treating invasive candidiasis. Of these, ANF is the
only antifungal not metabolized by the liver. Compar-
ative rates of severe hepatic adverse events are of in-
terest within this class.

Objectives: To compare rates of severe hepatotoxicity
in hospitalized pts treated w/ ANF vs CSP or MCF and
in pts w/ normal or mild/moderately elevated baseline
liver function tests (LFT).

Methods: Humedica (2007-2013) and Cerner (2006-
2013) hospital databases were used. Study pts had
LFT values, graded per modified CIT-TCAE criteria,
before and after treatment (tx) initiation. A subgroup
w/ normal or mild/moderately elevated pre-tx LFT
(i.e. grade ≤2) was identified. Severe hepatotoxicity
post-tx was defined as elevated LFT grade ≥3. Inci-
dence rate ratios (IRRs) of severe hepatotoxicity were
estimated for ANF vs CSP and MCF using negative
binomial regressions, adjusting for demographic, base-
line LFT, other labs, and clinical covariates.

Results: Of 12,678 eligible pts, 13%, 35% and 52%
received ANF, CSP and MCF, respectively; of whom
9,161 patients had normal or mild/moderately elevated
LFT at baseline. Compared to CSP and MCF pts, in
the pre-tx period, ANF pts had significantly (p <.05)
more elevated LFT grade ≥3 (40% vs. 26%, 26%),
critical care admissions (75% vs. 53%, 49%), use of
central venous catheters (44% vs. 13%, 19%), and im-
munosuppressive drugs (15% vs. 4%, 6%), and higher
rates of comorbidities. After adjusting for con-
founders, IRRs of severe hepatotoxicity for ANF vs
CSP were 1.43 (95% CI: 1.14-1.79) overall and 1.46
(0.91-2.37) among the subgroup w/ normal or mild/
moderately elevated LFT; while the corresponding
IRRs for ANF vs MCF were 1.19 (0.92-1.54), and
1.62 (0.95-2.77), respectively.

Conclusions: This real-world hospital practice data
analysis demonstrates confounding by indication due
to channeling of ANF to pts w/ significantly impaired
liver function. While this bias is notoriously difficult to
adjust for, when considering only patients w/ normal
or mild/moderately elevated baseline LFT, the risk of

severe hepatotoxicity was similar in pts receiving
ANF vs CSP or MCF.

458. Detection and Quantification of Flucloxacillin-
Induced Liver Injury: A Population-Based Cohort
Study

Kevin Wing1, Krishnan Bhaskaran1, Louise Pealing2,
Adrian Root1, Liam Smeeth1, Tjeerd P. van Staa3,
Olaf H. Klungel4, Robert F. Reynolds5 and Ian
Douglas1

1London School of Hygiene & Tropical Medicine,
London; 2University of Oxford, Oxford; 3University
of Manchester, Manchester; 4Utrecht University,
Utrecht; 5Pfizer, New York

Background: The antibiotic flucloxacillin is an
established cause of liver injury. A number of studies
of flucloxacillin-induced liver injury have been per-
formed, with age over 60, prolonged use, and gender
identified as possible risk factors for increased suscep-
tibility. Despite this, there are a lack of published data
on the incidence of flucloxacillin-induced liver injury
within these subgroups.

Objectives: To measure the association between
flucloxacillin and liver-injury when compared with
oxytetracycline. To quantify the risk of symptom-de-
fined and laboratory-confirmed injury within both the
general population and subgroups at potentially in-
creased risk.

Methods: We performed a cohort study between the
1st January 2000 and the 1st January 2012 using the
UK Clinical Practice Research Datalink, including
1,046,696 people (861,959 exposed to flucloxacillin).
1-45 day risks of symptom-defined and laboratory-
confirmed liver injury were estimated, before using
Poisson regression to compare the 1-45 day rate in
each exposure group.

Results: The 45-day risk of laboratory-confirmed
liver injury was 6.15 per 100 000 users (95% CI
4.61 – 8.04), increasing to 14.15 per 100 000 users
(95% CI 11.75 – 16.90) if relying soley on symptoms
for case-classification. The multivariable adjusted rate
ratio for laboratory-confirmed injury was 3.79 (95%
CI 1.19 – 12.13). Those in the highest age group
(70+) who received more than two consecutive pre-
scriptions had the greatest risk of laboratory-con-
firmed injury (72.78 per 100 000 users, 95% CI
19.87 – 185.96).
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Conclusions: The risk of laboratory-confirmed
flucloxacillin-induced liver injury is particularly high
within those over the age of 70 who receive more than
two consecutive flucloxacillin prescriptions. The risk
of symptom-only defined jaundice associated with
flucloxacillin suggests that incidence figures based
upon laboratory-confirmed injury from UK primary
care data underestimate the true frequency of injury.

459. Diagnosis-Based Cohort Augmentation Using
Laboratory (lab) Data in the FDA Sentinel
Initiative: The Case of Chronic Kidney Disease
(CKD)

David Smith1, Susan Shetterly2, James Flory6, Joshua
Gagne3, Kevin Haynes7, Lisa J. Herrinton4, Christine
Lu5, Elisabetta Patorno3 and Marsha Raebel2

1Center for Health Research, Kaiser Permanente
Northwest, Portland; 2Kaiser Permanente Colorado
Institute for Health Research, Denver, CO; 3Depart-
ment of Medicine, Division of Pharmacoepidemiology
and Pharmacoeconomics, Brigham and Women’s Hos-
pital, Boston; 4Division of Research, Kaiser
Permanente Northern California, Oakland; 5Depart-
ment of Population Medicine, Harvard Medical
School, Boston; 6Department of Medicine, Weill Cor-
nell Medical College, New York; 7HealthCore,
Wilmington

Background: Cohort selection in drug safety research
using electronic data is often limited to coded
diagnoses.

Objectives: To assess how augmenting a diagnosis-
based CKD cohort with patients identified through
lab results impacts cohort characteristics.

Methods: Using data from two Data Partners within
the FDA’s Sentinel Distributed Database, we identi-
fied patient’s first ‘indication’ of CKD in 2012 as their
index date. Characteristics were collected over a base-
line of 365 days, prior to and including index. The first
indication was either 1) an ICD-9 code for CKD, or 2)
a low estimated glomerular filtration rate (eGFR;
<60ml/min/1.73m2) from lab data. Patients with an
ICD-9 code for CKD during baseline formed the
DxGroup. Among those without a code for CKD we
used National Kidney Foundation criteria to define
CKD based on 2 low estimated glomerular filtration
rates (2-LabGroup) during baseline, and a group with
only their single low index eGFR (1-LabGroup). We
compared the DxGroup to the Lab Groups on

demographic, clinical and utilization characteristics
using standardized differences (significance level 0.2).

Results: A total of 228,827 patients were identified;
107,607 in DxGroup (47%), 33,542 in 2-LabGroup
(15%), and 87,678 in 1-LabGroup (38%). Patients in
both Lab Groups were significantly different from
the DxGroup on CKD Stage [ DxGroup worse <2%
Stage 4 in Lab Groups vs 10% in DxGroup)] and dia-
betes (23% in 1-LabGroup, 32% in 2-LabGroup, and
46% in DxGroup). The 2-LabGroup had fewer Black
patients than the DxGroup (5% vs. 10%). The 1-
LabGroup was younger vs. DxGroup (mean age 69
vs. 73), and fewer had congestive heart failure (8.6%
vs 17%) and hypertension (64% vs 84%).

Conclusions: Augmenting a CKD cohort based on di-
agnostic codes with lab data more than doubled the co-
hort size, but the diagnostic-based cohort was
significantly sicker on characteristics related to CKD
development and poor outcomes. Our findings suggest
that drug safety researchers should consider whether
the method of cohort identification contributes to gen-
eralizability of safety findings.

460. Development of Risk Model to Predict Drug
Induced Acute Kidney Injury in Hospitalized
Patients

Nakyung Jeon1, Ben Staley2, Carl Henriksen1, Gigi
Lipori3 and Almut G. Winterstein1

1Pharmaceutical outcomes and policy, University of
Florida, Gainesville, FL, USA; 2Pharmacy Service,
UF Health Shands Hospital, Gainesville, FL, USA; 3

UF Health and the UF Health Sciences Center,
Gainesville, FL, USA

Background: Acute kidney injury (AKI) following
nephrotoxic drug is associated with an increased risk
of prolonged hospital stay or mortality. A risk model
can identify patients at higher risk for drug induced
AKI and facilitate preventive strategies. While suc-
cessful risk models have been developed, none has
used fully automated electronic health record (EHR)
data to predict drug induced AKI.

Objectives: This study aimed to identify a set of risk
factors for AKI, and develop a dynamic risk model
specific to inpatients on nephrotoxic drugs using EHR.

Methods: We established a retrospective cohort ob-
tained from EHR for patients aged ≥18 who are
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admitted to two UF affiliated hospitals from Jan 1,
2012, to Dec 31, 2013. We identified risk factors from
the published literature, guidelines, and drug
monographs; risk factors were operationalized
allowing for an automated retrieval from EHR. For
each patient exposed to nephrotoxic drugs, we used
multivariate logistic regression to calculate risk scores
predicting stage 2 AKI. Stage 2 AKI was defined as a
≥ 2.0 times increase of serum creatinine (SCr) from
baseline within 5 days after an administration of any
nephrotoxic drug, provided no dialysis dependence.
Hospital day 1 through day 5 were modeled
separately. Backward elimination was used in order
to select final variables included in models; We inter-
nally validated the daily models with 1,000 bootstrap
samples. The C-statistics was computed to assess the
performance of the risk models. We used SAS v 9.4
for all analysis.

Results: A total of 2,535 outcomes occurred in at-risk
days during the study period (1.44 cases/100 person-
day). Strong predictive risk factors across the daily
models included 1) stage 1 AKI, 2) use of vancomycin
and piperacillin-tazobactam, 3) oliguria, 4) receiving
cardiac surgery, and 5) total number of nephrotoxic
medications/day. The C-statistics were between 0.79
and 0.82.

Conclusions: The risk model showed good predictive
performance in identifying patients with manifestation
of stage 2 AKI. Once prospectively implemented in
EHR systems to flag high-risk patients the risk models
may facilitate pharmacist intervention surrounding
preventive strategies.

461. Evaluation of the Risk of Acute Kidney Injury
(AKI) Associated With Vancomycin Plus
Piperacillin-Tazobactam (VPT) Compared With
Vancomycin Plus Cefepime (VC)

Nakyung Jeon1, Ben Staley2, Kenneth P. Klinker2,3,
Aakash B. Ghandi1 and Almut G. Winterstein1

1Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, USA; 2Pharmacy Service,
UF Health Shands Hospital, Gainesville, FL, USA; 3

Pharmacotherapy and Translational Research,
University of Florida, Gainesville, FL, USA

Background: Recent studies found a possible associ-
ation between piperacillin-tazobactam (PT) when
added to vancomycin (Vanco) and AKI risk with odds
ratios of 2.48-5.67 compared to Vanco monotherapy.

They were limited by small sample size or confound-
ing by indication. A formal comparative safety study
in a larger study population is warranted.

Objectives: To compare the risk of VPT on the devel-
opment of AKI with VC and to examine whether pre-
existing renal impairment mediates this risk.

Methods: This was a retrospective matched cohort
study using electronic health records (EHR) for patients
admitted to two UF Health hospitals between Jan 2012
and Dec 2013. We included patients who received IV
Vanco at least 72hrs followed by either PT or cefepime
(Cef) between the first Vanco and 72hrs of the last
Vanco. Patients were excluded if they received both
PT and Cef or had severe blood loss, AKI, or end stage
renal disease on admission. VPT patients were matched
with VC patients, based on their time between Vanco
start and PT (or Cef) start. Baseline covariates obtained
within ±24 hours of index date, the first day of PT or
Cef, were summarized in a propensity score. The out-
come was defined as an increase in serum creatinine
(SCr) of ≥0.3 mg/dl or 50% from baseline. We stratified
patients by level of estimated CrCl> or ≤60ml/min.We
used Cox proportional hazard regression for analysis.
Censoring was PT or Cef discontinuation for >3 days,
discharge or death, whichever occurred first.

Results: A total of 4,903 patients received VPT or VC.
We identified 819 (17%) cases; 545 cases (20%) in
2,777 patients with CrCl ≤60 and 274 cases (13%) in
2,126 patients with normal renal function. VPT was
associated with a higher risk of AKI relative to VC,
with hazard ratios of 1.31 (95% CI, 1.13-1.52) in the
total population, 1.73 (1.33-2.26) in patients CrCl
>60 and 1.15 (0.96-1.39) in patients with CrCl ≤60.

Conclusions: Using a large inpatient EHR, we found
VPT was associated with a higher risk of AKI relative
to VC. The association was true in patients with nor-
mal renal function and to a lesser extent in renal
impairments.

462. The Risk of Hospitalized Infection Associated
with New Use of Abatacept versus TNF Inhibitors
in Juvenile Idiopathic Arthritis

Timothy Beukelman, Fenglong Xie, Melissa M.
Mannion, Lang Chen, Jie Zhang, John Baddley,
Kenneth G. Saag and Jeffrey R. Curtis

University of Alabama at Birmingham, Birmingham,
USA
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Background: Infection is the most common serious
adverse event associated with biologic agents in the
treatment of juvenile idiopathic arthritis (JIA). The
comparative risk of infection with the newer biologic
abatacept (ABA) versus tumor necrosis factor inhibi-
tors (TNFi) is not known.

Objectives: To compare rates of hospitalized infection
among JIA patients initiating ABA or TNFi.

Methods: We combined results from 2 data sources:
U.S. Medicaid claims from 2000-2010 inclusive and
MarketScan claims from 2010-2014 inclusive. New
use of TNFi and ABA was defined by a 6 month
baseline period of non-use. New users with a physi-
cian diagnosis code for JIA prior to new use were in-
cluded. Follow-up began on the day of the new
prescription fill or infusion claim. Outcome was hos-
pital discharge with any infection as the primary diag-
nosis. We calculated crude infection rates per 100
person-years and stratified results according to clini-
cal factors during the baseline period (use of oral
glucocorticoids, use of a different biologic agent, in-
patient or outpatient infection) and likely systemic
JIA (SJIA) based upon claims. Multivariable regres-
sion analyses were precluded by few observed
outcomes.

Results: We identified 91 and 8 infections following
5,933 and 257 initiations of TNFi and ABA, respec-
tively. The overall crude rates were 1.50 [1.22-1.85]
for TNFi and 4.14 [2.07-8.28] for ABA. SJIA was
strongly associated with ABA (13.6% vs 7.7% for
TNFi; p=0.0001). SJIA contributed to higher infec-
tion rates among ABA users (23.45 [8.80-62.49] vs
2.27 [0.85-6.05] for non-SJIA) and to a lesser extent
among TNFi users (2.23 [1.16-4.29] vs 1.45 [1.17-
1.80] for non-SJIA). Recent infection was a strong
risk factor for the outcome, but not a clear confounder
or effect modifier; all 8 patients with infection out-
comes following ABA had infections during the
baseline.

Conclusions: Crude infection rates for ABA were sig-
nificantly higher compared to TNFi. The increase may
be attributable to greater use of ABA in patients with
SJIA. The role of prior infection is less certain. Safety
evaluation of second-line biologics requires careful
consideration of prescriber channeling.

463. In Search of Predictors of Erythropoiesis-
Stimulating Agents (ESAs) Resistance: A
Population-Based Study

Ylenia Ingrasciotta1, Francesco Giorgianni1, Ilaria
Marcianò1, Jenny Bolcato2, Roberta Pirolo2,
Alessandro Chinellato2, Achille P. Caputi3 and
Gianluca Trifirò4

1Unit of Clinical Pharmacology, A.O.U. Policlinico
“G. Martino”, Messina, Italy; 2Pharmaceutical Ser-
vice, Local Health Authority (ULSS9), Treviso, Italy;
3Department of Biomedical and Dental Sciences and
Morpho-functional Imaging, University of Messina,
Messina, Italy; 4Department of Medical Informatics,
Erasmus Medical Center, Rotterdam, Netherlands

Background: A preliminary multicenter cohort study
conducted in the context of the “Assessment of short
and long term risk-benefit profile of biologics through
healthcare database network in Italy” project and
funded by Italian Ministry of Health, showed no dif-
ference on the effectiveness of biosimilar vs originator
erythropoiesis-stimulating agents (ESAs), while
around 20% of ESA users seemed to be ESA resistant.
Very limited post-marketing data exist on the predic-
tors of ESA resistance.

Objectives: To identify predictors of ESA resistance
in patients affected by chronic kidney disease (CKD)
or cancer in routine care.

Methods: A population-based nested case-control
study was conducted during the years 2009–2014
using administrative database of Treviso Local Health
Unit. Among incident ESA users, the difference be-
tween the hemoglobin (Hb) value registered within
30 days prior to the first ESA dispensing (index date,
ID) and another one between 60 and 90 days after
ID, defined as delta Hb (ΔHb), was calculated. Cases
were defined as all ESA resistant users (ΔHb≤0 or
ΔHb<2 with at least one transfusion). For each case,
up to 3 controls were randomly matched by age, sex,
strength and duration of treatment. A multivariate re-
gression model was performed, including all potential
known predictors of ESA resistance and stratifying by
indication for use.

Results: Overall, 365 incident ESA users (CKD: 214,
59.7%; cancer: 151, 40.3%) were identified. Cases did
not reach the target Hb (CKD=10.2±1.0; Cancer=9.9
±1.7) compared to controls (CKD=11.9±1.4; Can-
cer=12.1±1.7). Type of dispensed ESA (biosimilar or
originator) was not a predictor of ESA resistance,
which was instead 3.5-fold increased by a previous
history of ischemic heart disease (Odds Ratio: 3.5,
IC95%: 1.3-9.7; p-value= 0.015) in CKD patients.
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Conclusions: No difference on the short-term ef-
fects on ESA resistance between users of either
biosimilar or originator ESAs was observed in an
outpatient setting from Northern Italy. Previous
history of ischemic heart disease is a potential
predictor of resistance to ESA. Further analyses
are required to identify other potential predictors
of ESA resistance.

464. Comparative Effectiveness and Safety of
Erythropoiesis-Stimulating Agents (Biosimilars
versus Originators) in Clinical Practice: A
Population-Based Cohort Study

Francesco Trotta1, Valeria Belleudi1, Fusco Danilo1,
Laura Amato1, Alessandra Mecozzi2, Flavia Mayer1,
Massimo Sansone2, Marina Davoli1 and Antonio
Addis1

1Department of Epidemiology, Lazio Regional Health
Service, Rome; 2Drug Policy Area, General Director-
ate for Health, Rome

Background: The erythropoiesis-stimulating agents
(ESAs) play a major role in the management of anae-
mia both in the nephrology and oncology settings.
The ESA biosimilars are available since 2007, al-
though their take up is low due to the lack of compar-
ative effectiveness and safety data when used in real
life as well as on skepticism on regulatory pathways
for their approval.

Objectives: We aimed at evaluating the benefit/risk
profile of epoetin alpha biosimilar with the ESA orig-
inators when administered to in naïve patients from
current clinical practice.

Methods: In an observational cohort study, data
on ESA use were collected among 13 470 sub-
jects with chronic kidney disease (CDK) or can-
cer from the regional Electronic Therapeutic
Plan register between 2012 and 2014. The out-
comes defined according to the International
Classification of Diseases (9th revision) were re-
trieved from health information systems; outcomes
were related to the effectiveness (all-cause mortal-
ity and blood transfusion) and safety (major
cardiovascular events, blood dyscrasia), throughout
six months follow-up. A composite outcome
including all-cause mortality, blood transfusion
and major cardiovascular events was predefined.
Hazard Ratios of any outcome were estimated
through Cox regression.

Results: Overall, baseline characteristics of patients
using biosimilars and all originators can be considered
comparable although in the CKD setting patients
starting biosimilars were less severe.
We found no differences between patients on

biosimilars or all originators on the composite out-
come in the CKD setting (biosimilars versus epoetin
alpha originators: HR=1.02, 95% CI 0.78 to 1.33;
biosimilars versus other originators: HR=1.09, 95%
CI 0.85 to 1.41). Comparable risk estimates were ob-
served in the oncology setting.

Conclusions: Our findings are suggestive of no differ-
ence between biosimilar and originators on relevant ef-
fectiveness and safety outcomes.

465. Comparative Safety and Effectiveness of
Denosumab versus Zoledronic Acid in Patients
with Osteoporosis: A Cohort Study

Nam-Kyong Choi1,2, Daniel H. Solomon1,3, Theodore
N. Tsacogianis1, Joan E. Landon1, Hong Ji Song4 and
Seoyoung C. Kim1,3

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, USA; 2In-
stitute of Environmental Medicine, Medical Research
Center, Seoul National University, Seoul, Republic of
Korea; 3Division of Rheumatology, Immunology and
Allergy, Brigham and Women’s Hospital, Boston,
MA, USA; 4Department of Family Medicine, Health
Promotion Center, Hallym University Sacred Heart
Hospital, Anyang, Republic of Korea

Background: Denosumab is the first biologic agent
approved to treat osteoporosis. Zoledronic acid is an
intravenous bisphosphonate thought to have similar ef-
ficacy compared to denosumab. However, limited
head-to-head comparative safety or effectiveness data
exist between denosumab and alternative bisphospho-
nate in real-world healthcare.

Objectives:We examined the safety and effectiveness
of denosumab compared to zoledronic acid for serious
infection, cardiovascular disease (CVD) and osteopo-
rotic fracture in patients with osteoporosis.

Methods: We conducted a cohort study using claims
data (2009-2013) from a US commercial health plan.
We included patients aged 50 years or older who
newly initiated on denosumab or zoledronic acid.
Patients with malignancy or use of chemotherapy
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during the 455-day baseline period were excluded.
The outcomes of interest were 1) hospitalization for
serious infection, 2) composite CVD endpoint includ-
ing myocardial infarction, stroke, coronary revascular-
ization, and heart failure and 3) non-vertebral
osteoporotic fracture including hip, wrist, forearm
and pelvic fracture. To control for potential con-
founders, we used propensity score matching with a
1:1 ratio. Cox proportional hazards model compared
the risk of serious infection, CVD and osteoporotic
fracture within 365 days after initiation of denosumab
with zoledronic acid.

Results: The cohort included 2,760 denosumab and
5,210 zoledronic acid users. After PS matching, a total
of 2,467 pairs of denosumab and zoledronic acid initi-
ators were selected with a mean age of 63 years. When
compared with zoledronic acid, denosumab was not
associated with an increased risk of serious infection
(HR 0.81, 95% confidence interval [CI] 0.55-1.21) or
CVD (HR 1.11, 95% CI 0.85-1.26). Similar results
were obtained for each component of CVD. The risk
of osteoporotic fracture was also similar between
groups (HR 1.21, 95% CI 0.84-1.73).

Conclusions: This large population based cohort
study show that denosumab and zoledronic acid have
comparable clinical safety and effectiveness with re-
gard to the risk of serious infection, CVD and osteopo-
rosis fracture in osteoporosis patients.

466. A Real World Comparison of Methods for
Assessing Dosing Patterns of Biologic Therapies for
Psoriasis

Ireny Y. K. Iskandar1, Richard B. Warren2, Ian
Evans2, Kathleen McElhone2, Caroline M. Owen3,
A. David Burden4, Catherine H. Smith5, Nick J.
Reynolds6, Christopher E. M. Griffiths2 and Darren
M. Ashcroft1

1Centre for Pharmacoepidemiology and Drug Safety,
Manchester Pharmacy School, The University of
Manchester, Manchester, UK; 2Dermatology Centre,
Salford Royal NHS Foundation Trust, The University
of Manchester, Manchester Academic Health Science
Centre, Manchester, UK; 3Department of Dermatol-
ogy, East Lancashire Hospitals NHS Trust, Royal
Blackburn Hospital, Blackburn, UK; 4Department of
Dermatology, Western Infirmary, Glasgow, UK; 5St.
John’s Institute of Dermatology, Guy’s and St Thomas’
NHS Foundation Trust, London, UK; 6Dermatologi-
cal Sciences, Institute of Cellular Medicine, Medical

School, Newcastle University, and Department of
Dermatology, Royal Victoria Infirmary, Newcastle
Hospitals NHS Foundation Trust, Newcastle upon
Tyne, UK

Background: Biologic therapies for psoriasis may re-
quire changes in dosage regimen which may affect
clinical & cost effectiveness, & likelihood of adverse
events. There is lack of consensus on the optimal
method to evaluate dosing patterns.

Objectives: To compare different analytic methods to
evaluate dosing patterns for adalimumab (ADA),
etanercept (ETN) & ustekinumab (UST) using the
British Association of Dermatologists Biologic Inter-
ventions Register.

Methods: Patients were included if they were
followed-up for ≥12-months & had complete records
of dosing information. Five methods for assessing dos-
ing patterns were compared descriptively: last vs. in-
dex dose (ID; dose of biologic therapy at enrolment);
average vs. recommended dose; multiple instances of
subsequent doses different from the ID; subsequent
doses different from ±30% of the ID; & time-trend
method comparing the annual cumulative dose (CD)
received to the recommended CD.

Results: Overall 2980 patients (ADA:1675; ETN:996;
UST:309) were included. Estimates of dose escalation
(DE) were lowest for all drugs using the last vs. ID
method (ADA,1%; ETN,4%; UST,15%) while the av-
erage dose method gave the highest estimates
(ADA,5%; ETN,12%; UST,26%). In contrast, the av-
erage dose method gave the smallest estimates of dose
reduction (DR) for all drugs (ADA,1%; ETN,1%;
UST,25%) while the time-trend method gave the
highest rates (ADA,3%; ETN,5%; UST,30%). The
multiple incidences & the threshold approaches
yielded similar findings for both DE & DR for all
drugs. These rates were also similar to those deter-
mined using the last vs. ID method for ADA & ETN,
but differed for UST. In all but one case, higher rates
for changes in utilisation of UST were due to differ-
ences with administration intervals rather than pre-
scribed dose.

Conclusions: Different methods yielded diverse esti-
mates using the same data, but consistently gave the
same overall finding that UST patients had higher rates
of change in dosing patterns, regardless of the method.
The time-trend method provided the most comprehen-
sive measure on usage patterns taking account of both
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frequency & timing of changes in regimen, which dif-
fered from the other approaches.

467. Trends in the Utilization of Biologics for
Inflammatory Bowel Disease in the United States

Chao Chen and Abraham Hartzema

College of Pharmacy, University of Florida, Gaines-
ville, FL, USA

Background: Increasing incidence of inflammatory
bowel diseases (IBD), including Crohn’s disease
(CD) and ulcerative colitis (UC) are seen in the United
States. In recent years several biologic drugs have
been approved for the treatment of IBD, and demon-
strate effectiveness in achieving and maintaining re-
mission of IBD, in randomized clinical trials and
observational studies.

Objectives: This study aims to describe the utilization
trends of biologics in the treatment of inflammatory
bowel disease in the United States.

Methods: A retrospective cross-sectional analysis was
conducted in the Truven Health MarketScan® Com-
mercial Claims and Encounters Database 2008-2013.
The index date was defined as the date of first occur-
rence with an ICD-9 code for IBD in each calendar
year. Patients were required to have at least 3
healthcare contacts for IBD on separate days within
two years or one IBD medication use (aminosalicylics,
budesonide, methotrexate, thiopurine or any biologics
) within 30 days after the index diagnosis. Patients
were excluded, if not continuously enrolled in the
health plan for two years after the index date. Bio-
logics including infliximab, adalimumab,
certolizumab, golimumab and natalizumab were iden-
tified using NDC and HCPCS codes. Descriptive anal-
ysis was conducted to compare biologics use across
years for both CD and UC patients.

Results: 82,332 patients with CD, and 85,054 patients
with UC were identified. For patients with CD, the
proportion of biologics users increased from 36% in
2008-2010 to 42% in 2011-2013. Similarly, among
UC patients, the proportion of biologics users in-
creased from 16% in 2008-2010 to 20% in 2011-
2013. Among biologics users, a decreased use of
infliximab and increased use of adalimumab was ob-
served for CD and UC patients. A slightly increased
use of certolizumab and golimumab was observed for
CD patients.

Conclusions: The analysis of a large US administra-
tive claim database showed an increased penetration
of biologics in the treatment of Crohn’s disease and ul-
cerative colitis from 2008 to 2013.

468. Baseline and Time-Varying Determinants of
Statin Adherence

Chintan Dave, Abraham Hartzema, Haesuk Park and
Almut Winterstein

Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, USA

Background: Statin adherence may be better under-
stood by examining both baseline and time-varying
covariates.

Objectives: The objectives of the study were to deter-
mine the factors associated with statin adherence over
time, and to use adjusted group based trajectory
models to characterize subgroups of adherence
trajectories.

Methods: We used Marketscan commercial claims
data from 2008-2013. Adults who newly initiated
statins (no statin in one-year lookback period), and
had 3 years of continuous enrollment post statin initi-
ation were included in the study. This 3 year follow-
up time was divided into 12 periods of 90 days, and
a period was classified as adherent if the patient was
exposed to statins for 80% of the days. Baseline covar-
iates included age, sex, and history of congestive heart
failure (CHF), hypertension (HTN), stroke, asthma,
chronic obstructive pulmonary disease (COPD), de-
pression, and diabetes (DM). Time varying covariates
included new onset of clinical conditions (same condi-
tions as baseline plus liver dysfunction and myopathy)
and average non-statin daily pill burden in a period
<1, 1-2, or >2 pills/day). Generalized estimating
equations (GEE) were used as primary analysis. We
estimated Group Based Trajectory Models (GBTM)
while adjusting for all baseline and time-varying co-
variates as secondary analysis.

Results: 252,272 patients met the inclusion criteria.
For the GEE analysis, patients having a history of
COPD (adjusted odds ratio [OR] 0.88, p<0.05) or
new onset of depression (OR 0.78, p<0.05) were most
likely to be non-adherent to statin therapy. The GBTM
analysis identified the 5 group model as the best
model. We found significant interactions between the
covariates and the identified subgroups of adherence
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in the GBTM. For instance, in the highest adherence
subgroup, new onset of myopathy was associated with
highest decrease in adherence (OR 0.73, p<0.05),
while for the non-adherent groups, new onset of stroke
was associated with highest increase in adherence (OR
2.25, p<0.05).

Conclusions: Compared to baseline covariates, time
varying covariates had greater magnitudes of effect
and therefore may be more important in determining
longitudinal medication adherence.

469. Determining Prescription Durations from the
Parametric Waiting Time Distribution

Henrik Støvring1, Anton Pottegård2 and Jesper Hallas2

1Biostatistics, Department of Public Health, Aarhus
University, Aarhus, Denmark; 2Clinical Pharmacol-
ogy, Institute of Public Health, University of Southern
Denmark, Odense, Denmark

Background: Assigning exposure duration to single
prescriptions is a prerequisite for determining drug ex-
posure status. The waiting time distribution (WTD)
has been suggested for this, but length bias must be
accounted for.

Objectives: To estimate prescription durations based
on the WTD which appropriately accounts for length
time bias.

Methods: We develop a new estimation algorithm
based on maximum likelihood estimation of a paramet-
ric two-component mixture model for the WTD. The
distribution component for prevalent users estimates
the so-called forward recurrence density (FRD), which
is related to the distribution of time between subsequent
prescription redemptions – the so-called interarrival den-
sity (IAD) – for users in continued treatment. Length
bias governs the relationship between the FRD and the
IAD and is well-understood in the theory of renewal pro-
cesses.We exploit this to estimate percentiles of the IAD
by inversion of the estimated FRD, and define the dura-
tion of a prescription as the time within which 80% of
current users has presented themselves again. The
statistical properties are examined in simulation studies
and we apply the method to four model drugs: non-
steroidal anti-inflammatory drugs (NSAIDs), warfarin,
bendroflumethiazide, and levothyroxine.

Results: Simulation studies found negligible bias
when the data-generating model for the IAD coincided

with the FRD used in the WTD estimation (Log-Nor-
mal). When the IAD consisted of a mixture of two
Log-Normal distributions, but was analyzed with a
single Log-Normal distribution, relative bias did not
exceed 9%. The root mean square error did not exceed
5.5 days in the considered scenarios. Using a Log-Nor-
mal FRD, we estimated prescription durations of 117,
91, 137, and 118 days for NSAIDs, warfarin,
bendroflumethiazide, and levothyroxine, respectively.
Based on a Weibull FRD, estimates were 130, 91,
138, and 118 days.

Conclusions: The algorithm allows valid estimation
of single prescription durations when the WTD reli-
ably separates current users from incident users. It
does not require a run-in period and may replace ad-
hoc decision rules in automated implementations.

470. Assessing and Reducing the Impact of Drug
Exposure Measurement Errors Due to Non-
Adherence: A Simulation Study

Yishu Wang1 and Michal Abrahamowicz1,2

1Department of Epidemiology, Biostatistics and Occu-
pational Health, McGill University, Montreal, QC,
Canada; 2Division of Clinical Epidemiology, McGill
University Health Center, Montreal, QC, Canada

Background: Pharmacoepidemiological studies of
drug effectiveness and safety often rely on large ad-
ministrative databases, which record prescriptions
filled by patients rather than their actual use of the
drugs. Many patients may only partially adhere to pre-
scribed medication. Thus, the amount of drug actually
taken and the timing of actual exposure cannot be ac-
curately evaluated, inducing exposure measurement
errors that affect the accuracy of the analyses.

Objectives: We use simulations to: 1), assess the im-
pact of ignoring medication non-adherence in the
time-to-event analyses of adverse drug effects with
time-varying exposure and 2), explore methods to cor-
rect for the resulting bias.

Methods: In simulations, we generate various time-
varying patterns of both the prescribed treatment and
the non-adherence, reported in literature, and examine
the impact of resulting measurement errors on the esti-
mated treatment, effects under different assumptions
about true exposure-outcome associations. We then
use Continuous Single/Multiple interval medication
availability (CSA/CMA) to quantify non-adherence
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and apply these measures to correct for the exposure
errors with: 1) Simulation-Extrapolation (SIMEX); 2)
Imputation of ‘true exposure’.

Results: In all simulations, ignoring non-adherence in-
duced bias towards the null. Proposed methods gener-
ally reduced the bias but their accuracy depended on
the true exposure-outcome association. The imputa-
tion method worked better when the outcome was as-
sociated with current exposure, reducing relative bias
from around 70% to 15%. The SIMEX methods proce-
dure was more accurate when the past exposures had
cumulative effects, reducing relative bias from >20%
to 6%.

Conclusions: Medication non-adherence may sub-
stantially reduce the accuracy of
pharmacoepidemiological analyses. Various methods
may be used to reduce the impact of the resulting ex-
posure measurement errors, but further evaluation of
their performance is needed.

471. Performance of the Propensity Score in the
Presence of Nondifferential Exposure
Misclassification: A Simulation Study

Mollie E. Wood1, Stavroula Chrysanthopoulou2,
Hedvig Nordeng1 and Kate Lapane2

1Social Pharmacy, University of Oslo, Oslo, Norway;
2Quantitative Health Sciences, University of Massa-
chusetts Medical School, Worcester, MA, USA

Background: Propensity score (PS) methods are often
employed in administrative claims data and drug regis-
tries, where misclassification of the exposure is likely.
Despite this, the extent to which PS reduces bias in the
presence of nondifferential exposure misclassification
is unclear.

Objectives: To compare bias and variance obtained
from 3 common PS implementations for varying de-
grees of nondifferential exposure misclassification
using realistic parameters based in the pregnancy med-
ication exposure literature.

Methods: Data were generated using estimates se-
lected based on the literature on analgesic use during
pregnancy and birth weight. Five independent con-
founders were simulated, and a dichotomous exposure
variable, A, was generated conditional on these con-
founders. A normally distributed outcome variable,
Y, was generated conditional on A and the set of

confounders. The true unbiased treatment effect was
a mean difference in birthweight of 200g, and the true
confounded treatment effect was a mean difference of
220g. Exposure was misclassified using sensitivity/
specificity combinations (1.00, 0.99, 0.95, 0.90, 0.80,
0.70). We examined bias and coverage probability as-
sociated with each sensitivity/specificity combination,
for PS matching, stratification by quintiles, and
adjustment.

Results: Low specificity had greater impact on effect
estimates than low sensitivity. PS adjustment had the
lowest overall bias (average bias: -68.0 across all sce-
narios) and highest coverage probability, followed by
stratification (-74.5) and matching (-80.1). In cases
where sensitivity was moderate to high and specificity
was high, all methods performed well.

Conclusions: PS adjustment may result in less bias
due to exposure misclassification compared to
matching or stratification in instances of
nondifferential exposure misclassification.

472. Exposure Misclassification and Inverse
Probability Weighting: A Plasmode Simulation

Mitchell M. Conover1, Kenneth J. Rothman2,3, Til
Stürmer1, Charles Poole1 and Michele Jonsson Funk1

1Department of Epidemiology, UNC Gillings School
of Global Public Health, University of North Carolina
at Chapel Hill, Chapel Hill, NC, USA; 2Department of
Epidemiology and Medicine, Boston University Medi-
cal Center, Boston, MA, USA; 3RTI Health Solutions,
Research Triangle Park, NC, USA

Background: If exposure is misclassified, individuals
in the tails of the propensity score (PS) distribution
may appear to be treated contrary to indication. In-
verse probability of treatment weighted (IPTW) analy-
sis may amplify this error as these individuals are up-
weighted.

Objectives: Compare bias and precision of IPTW and
PS matched analyses under exposure misclassification.

Methods: We used NHANES participants, 1999-
2012, age 40-79, with lab data and no reported statin
use (n=5,245) as the source population for a plasmode
simulation. We randomly sampled with replacement to
populate 2,000 cohorts, each n=10,000. We simulated
statin exposure as a function of demographics and car-
diovascular risk factors and outcomes as a function of
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10-year CVD risk score and a protective effect (rate ra-
tio [RR]=0.5) of statins. We misclassified exposure at
random for 20% or 40% of 1) the entire cohort, 2) truly
exposed, and 3) truly unexposed. We also induced ex-
posure misclassification that increased with the true PS
(e.g. truly unexposed with high PS more likely to have
a statin which they did not take). We evaluated median
bias and standard error (SE) of RRs estimated using
IPTW and PS matching.

Results: When 20% of observations were
misclassified at random, the crude, IPTW, and
matched RRs were 1.12, 0.72 and 0.71, respectively,
vs. the true effect of 0.5. Predictably, as misclassifica-
tion increased to 40%, IPTW and matched RRs
approached the null. The median SEs (2.5th, 97.5th
percentiles) were larger in the matched analysis; crude:
0.093 (0.086, 0.101), IPTW: 0.098 (0.091, 0.107), and
matched: 0.104 (0.097, 0.115). When misclassification
was related to the PS, bias increased. The crude,
IPTW, and matched had log-scale bias of 0.99, 0.66
and 0.64, respectively. When misclassification only af-
fected exposed (perfect specificity) or unexposed (per-
fect sensitivity), the SEs of IPTW estimates exceeded
those of corresponding matched analyses in some
instances.

Conclusions: Exposure misclassification appears to
have a similar effect on bias and precision of rate ratios
estimated by IPTW vs. matching. Bias was greatest
when misclassification was related to the PS, a more
plausible form of misclassification.

473. Evaluation of the Two-Stage Residual
Inclusion Method for Instrumental Variable
Estimation in Survival Analysis: A Simulation
Study

Bianca Kollhorst1, Michal Abrahamowicz2 and Iris
Pigeot1,3

1Leibniz Institute for Prevention Research and Epide-
miology, BIPS, Bremen, Germany; 2Department of
Epidemiology, Biostatistics, and Occupational Health,
McGill University, Montreal, Canada; 3Faculty of
Mathematics and Computer Science, University of
Bremen, Bremen, Germany

Background: Instrumental variable (IV) analysis can
reduce bias in observational studies even in the ab-
sence of information on important confounders. How-
ever, IVs are difficult to implement in survival
analysis.

Objectives: We assessed the performance of the two-
stage residual inclusion (2SRI) method that extends
traditional IV analyses to survival analysis.

Methods:We simulated associations between a binary
exposure, a binary or continuous IV, and a binary un-
measured confounder and time to event (outcome).
The exposure-IV association was modeled with linear
or logistic regression and its strength was quantified
through squared partial correlation. Then using the
2SRI method, the exposure-outcome association was
estimated through a Cox model that included addition-
ally the response, Pearson or deviance residuals from
the exposure-IV model. We compared bias, variance
and mean squared error (MSE) of the 2SRI estimates
with those based on the conventional Cox model. Fi-
nally, we applied the SRI method to compare the risk
of gastrointestinal (GI) complications between users
of COX-2 inhibitors vs. traditional NSAIDs.

Results: Even when the association between exposure
and IV was weak (partial r2 ≤ 0.013), the 2SRI IV es-
timates were less biased (2-4%) than the conventional
estimates (17%), but had higher variance and MSE.
For stronger IVs and a linear or logistic regression as
the first stage of 2SRI analyses, the estimates were less
biased (0-2%) and had smaller variance when we used
response rather than Pearson (2-3%) or deviance (4-
6%) residuals. In real-life analyses of GI risk, the
2SRI estimate using a linear model for the exposure-
IV association yielded a protective effect of COX-2 in-
hibitors vs. traditional NSAIDs (HR: 0.74, 95% CI:
0.25 – 1.66) compared to the conventional estimate
(HR: 0.99, 95% CI: 0.87 – 1.13).

Conclusions: The 2SRI method provides approxi-
mately unbiased IV estimates, if a valid IV is
available.

474. New Statistical Methods for Using Validation
Subsamples to Adjust for Time-Dependent
Unmeasured Confounders in Marginal Structural
Cox Models

Rebecca Burne and Michal Abrahamowicz

Epidemiology and Biostatistics, McGill University,
Montreal, Canada

Background: Many pharmacoepidemiologic cohort
studies rely on large administrative databases which
often lack information on important confounders, and
thus unmeasured confounding is a common problem.
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Several methods have been suggested which combine
use of these databases with confounder information
from clinical datasets in order to control for unmea-
sured confounders, but none have been extended to
deal with unmeasured time-varying confounders which
also act as possible mediators of the treatment effect.

Objectives: To develop and compare methods which
adjust for unmeasured confounding in marginal struc-
tural Cox models (Cox MSM) in large administrative
databases, using data from smaller clinical cohorts
with information on additional confounders.

Methods: We propose and compare three methods
which attempt to adjust for unmeasured confounding
when fitting a Cox MSM by inverse probability of
treatment weighting (IPTW). Similar to propensity
score (PS) calibration, Method 1 uses regression cali-
bration to correct the PS, which is then used to estimate
corrected IPT weights. Methods 2 and 3 are based on
our expectation that the martingale residual (MR), ob-
tained from a Cox model, may be informative about
the values of unmeasured confounders and, thus, may
help correct the weights. Method 2 simply includes
the MR in a measurement error model for regression
calibration of the weights. Method 3 uses the MR to
impute unmeasured confounders, and then estimates
IPTW using the imputed values. We compare the
methods under various scenarios in simulations.

Results: All three methods reduced confounding bias
over naive methods. Methods 1-3 reduced relative bias
of naive methods by 54%, 78% and 63% respectively.
MR-based methods 2 and 3 yielded lower bias and
better overall accuracy, with lower mean squared error
(MSE) than method 1. Method 3 had higher variance,
leading to higher MSE than method 2.

Conclusions: Using the proposed methods to extract
confounder information from small cohorts largely re-
duced bias over standard methods of fitting Cox MSM.
Using martingale residuals further enhanced the accu-
racy of the estimates.

475. Perspectives from Causal Inference in the Era
of Big (Healthcare) Data

Susan Gruber1, Michele Jonsson Funk2, Robert Platt3,
James M. Robins4, Mireille Schnitzer5, Til Stürmer2

and Alexander M. Walker6

1Department of Population Medicine, Harvard Medi-
cal School and Harvard Pilgrim Health Care Institute,

Boston, MA, USA; 2Department of Epidemiology,
UNC Gillings School of Global Public Health, Chapel
Hill, NC, USA; 3Department of Epidemiology, Biosta-
tistics and Occupational Health, McGill University,
Montreal, QC, Canada; 4Department of Epidemiology
and Department of Biostatistics, Harvard T.H. Chan
School of Public Health, Boston, MA, USA; 5Faculté
de Pharmacie, Université de Montréal, Montreal,
QC, Canada; 6WHISCON, Newton, MA, USA

Background: Administrative claims and electronic
health records are an important source of information
for evaluating the benefit and harm of medical
products in real-world settings. However, the lack of
randomization and imperfect capture of data on
exposures, outcomes, and confounders pose serious
challenges to obtaining unbiased effect estimates. Sec-
ondary analyses of these “big data” provide an oppor-
tunity to evaluate risks involving rare exposures or
outcomes, but are further complicated by informative
loss to follow-up, non-random patterns of missing
data, and non-standard coding practices.

Objectives: To examine and discuss ways in which
tools and methods from causal inference can improve
the reliability and interpretability of
pharmacoepidemiologic research.
Description: Dr Gruber will present a motivating

example (10min) from the pharmacoepidemiologic lit-
erature which panelists will use as a reference point for
their remarks. The panelists will discuss (10min each)
specific challenges and how they would approach the
design and analysis for this application according to
a causal inference perspective.
Dr. Stürmer will discuss considerations for defin-

ing a study population, and the implications this
has for effect estimation and interpretation. Dr.
Walker will discuss how a causal perspective can
inform the development of case definitions used to
identify patients who experienced an outcome from
claims or electronic medical records. Dr. Platt will
discuss how causal thinking can improve study
design by identifying the parameter most relevant
to the scientific question of interest, and ways in
which the available data can serve as proxies for
unmeasured confounders. Dr. Jonsson Funk will dis-
cuss the challenges of estimating meaningful causal
effects of chronic treatments in which the disease
itself, patient response and adherence vary over time.
Dr. Robins will describe an alternative study design
and analyses ideally suited to evaluate risks and ben-
efits of drugs in complex, longitudinal real-world
settings.
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Drs. Gruber and Schnitzer will moderate a discus-
sion (30min) in which panelists respond to questions
from the audience, moderators and each other.

476. Making Optimal Use of Routinely Collected
Data from United Kingdom Electronic Health
Records

Ian J. Douglas1, Stephen J. Evans1, Laurie
Tomlinson1, Rohini Mathur1, Krishnan Bhaskaran1,
Caroline Minassian1, Sara Thomas1, Rachel
Williams2, Wilhelmine Meeraus2, Jenni Quint3, Janet
Valentine2 and Liam Smeeth1

1Epidemiology & Population Health, London School
of Hygiene & Tropical Medicine, London; 2Clinical
Practice Research Datalink, London; 3Imperial
College London, London

Background: Databases of Electronic Health Records
(EHR) are continually developing. Availability of
novel information within a database and linkages be-
tween databases provides a dynamic and rich resource
for researchers. However, each new improvement or
linkage presents a steep learning curve in order to eval-
uate its utility and to optimise its research applications.
For this symposium we focus on making the best use
of developments, taking as an example the United
Kingdom Clinical Practice Research Datalink (CPRD)
and linked data sources.

Objectives: To describe rigorous approaches for
utilising recent developments with UK EHR data. Re-
searchers wanting to learn about, and discuss approaches
to the use of EHRs in an era of rapid data developments
will benefit from attending this symposium.

Description: Researchers with direct experience of
turning database developments into improved research
quality will describe approaches using fully worked
examples, each followed by short audience discussion.
Four main themes will be explored:

1) Approaches to identifying and utilising pheno-
types: e.g. pregnancy can be difficult to ascertain
using EHRs. A new algorithm using CPRD data
seeks to refine the identification of pregnancies by
maximising the use of antenatal, delivery and post-
natal records relating to the timing and duration of
pregnancy and the outcome; live birth, stillbirth or
pregnancy loss.

2) Newly available data and its utility will be de-
scribed: For example novel linkage between

primary care and outpatient Hospital Episode Sta-
tistics data; the ability to combine both Vision
and EMIS practice data.

3) EHRs provide a valuable resource in which to
study long term conditions. However, there are
multiple ways of coding for diseases, coding prac-
tices change over time, making accurate identifica-
tion challenging. Amongst other examples, asthma
and COPD validations will be described; identifi-
cation of stable diseases and ascertainment of acute
events associated with both conditions.

4) Novel approaches to prospective study design (e.g.
real time identification of research participants and
direct electronic data collection; the latest on
randomised or prospective studies).

477. Using “Big Data” in Early Safety Evidence
Gathering and Targeted Surveillance for Newly
Launched Medicines: Is It the Right Time Now?

Hu Li1, Andrew Bate2, Joshua Gagne3, Jim Slattery4,
Ken Hornbuckle1 and Stephen Motsko1

1Eli Lilly, Indianapolis; 2Pfizer Pharmaceuticals, Sur-
rey, United Kingdom; 3Harvard Medical School, Bos-
ton; 4EMA, London, UK

Background: Early understanding of the safety profile
for newly launched products using “big data” (EMR,
claims, etc.) has attracted increased attention. Despite
regulatory agency efforts (FDA Sentinel), broad initia-
tives (IMI PROTECT, EU ADR), and industry’s ef-
forts exploring the opportunity of leveraging “big
data” for early safety evidence gathering and targeted
surveillance, there is a lack of consensus on needs
and approaches. Furthermore, various analytic
methods continue to evolve to facilitate valid observa-
tional studies that use large electronic medical data
systems. While the approaches that underlie these
methods have been widely used to refine and evaluate
safety signals, such approaches have not yet been fully
explored and optimized to detect or continuously mon-
itor potential safety concerns for newly launched prod-
ucts. An optimal approach to detecting, monitoring,
and managing safety signals generated from “big data”
requires coordination among industry, regulatory
agencies, and academic researchers. This symposium
is designed to provide a focused discussion on the op-
tions that can be used to exploit the wealth of available
“big data,” the development and adoption of new
methods to harness these growing data, and opportuni-
ties and challenges of conducting early evidence gath-
ering and targeted surveillance activities.
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Objectives: To discuss and debate the various ap-
proaches in early safety evidence gathering and
targeted surveillance:

1. Provide an overview of the new methodologies
(Joshua Gagne)

2. Discuss potential challenges from the lessons
learned and real-world experience (Andrew Bate);

3. Discuss business operation opportunities for appli-
cation and integration (Stephen Motsko); and

4. Provide a regulatory perspective of best practice
recommendations and future direction (Jim
Slattery).

Description: The session will focus on evidence gath-
ering, continuous safety monitoring for newly
launched medicines, and sharing cutting-edge method-
ology. Topics will be presented via real-world lessons
learned applications, and will provide perspectives
from business operation and from a European regula-
tory agency.

478. What’s in a Code? Algorithm Validation in
Drug Safety Studies

Beth L. Nordstrom1, Sheila Weiss2, Stephan Lanes3

and Cunlin Wang4

1Evidera, Lexington, MA, United States; 2University
of Maryland, Catonsville, MD, USA; 3HealthCore
Inc., Wilmington, DE, USA; 4Center for Drug Evalua-
tion and Research, Food and Drug Administration,
Silver Spring, MD, USA

Background: Electronic healthcare databases can of-
fer highly informative real-world data for drug safety
studies, but diagnosis codes are not always valid.

Objectives: To provide an overview of validation
methods in studies using claims-based electronic
healthcare databases on drug safety, share impor-
tant lessons learned from conducting validation
studies, and discuss current topics related to vali-
dation in drug safety. Researchers involved in
observational drug safety studies and individuals
in healthcare or regulatory professions who draw
from observational studies would benefit from
attending.

Description: The following topics will be discussed:

1 What is algorithm validation in the context of drug
safety studies using claims-based electronic
healthcare databases, and why is it important?

2 How can algorithms best be validated, including
choice of gold standard data, selection of events to
validate, and performance assessment?

3 What lessons have we learned from the planning,
design, and conduct of validation studies, and what
impact can algorithm validation have on the conclu-
sions of a drug safety study?

4 What are the current considerations of study valida-
tion in the regulatory environment?

5 How should an algorithm with established validity
be used, and how far can a validated algorithm be
generalized, into other databases or over time?

Each topic will be presented as a brief overview,
with a focus on relevant examples from prior studies.
Questions will be posed to the audience at several
points during the session, to inspire an engaging dis-
cussion on successes and failures they have had with
validation, and to explore and remedy misconceptions
that may exist around the validation of database
algorithms.

479. The Epidemiological Approach to Rare
Disease Research: Challenges and Opportunities

Mary E. Ritchey1, Jessica J. Jalbert2, Alicia Gilsenan1,
Theodore Lystig3, Michael Peng4, Tzuyung D. Kou5

and William Blumentals6

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, NC, USA; 2LA-SER, New York, NY,
USA; 3Medtronic, Minneapolis, MN, USA; 4Celgene,
Summit, NJ, USA; 5Bristol-Myers Squibb, New York,
NY, USA; 6Shire, Lexington, MA, USA

Background: There are over 6000 rare diseases which
affect approximately 8% of the global population. Up
to 80% of rare diseases may result from a genetic
anomaly. Interest in precision medicine has led to an
increase in the number of clinical development pro-
grams focused on rare diseases. This has led to many
promising drugs, biologics, and devices that are either
in the pipeline or currently available to patients with
these conditions. Despite the large number and varia-
tion in types of rare diseases, there is a common theme
in epidemiologic research on rare diseases: small
numbers issues are compounded by a lack of suitable,
contemporaneous comparators necessitating creative
approaches to traditional epidemiologic questions.

Objectives: The objective of this symposium is to dis-
cuss a range of regulatory, methodological, and strate-
gic topics, as they apply to epidemiologic research on
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rare diseases. These topic areas represent unique chal-
lenges and opportunities for any rare disease develop-
ment program.

Description: Regulatory landscape and traditional ep-
idemiological approach (Ritchey, 15 min):
• Overview of definitions and regulatory environ-
ments for rare disease therapeutic products

• Traditional approach for rare disease products with a fo-
cus on disease registries for natural history and product
safety registries for safety and longer-term outcomes

• Challenges with traditional approach
Methodological approaches (Lystig, 15 min):

• Extrapolation of data from alternative/related popu-
lations, including pediatrics

• Leveraging Bayesian approaches for small numbers
• Opportunity for innovative approaches in data col-
lection (Peng, 15 min):

• Case identification and choice of comparator
through linked electronic healthcare record data
and use of natural language processing
Integration of epidemiology findings into a clinical

development program (Kou, 15 min):
• Focus on patient journeys and leveraging their expe-
rience to better understand recruitment and retention

• The role of epidemiology throughout the product
development program

Final thoughts (Blumentals, 15 min)
• Future directions for rare disease research
Panel discussionmoderated byGilsenan/Jalbert, 15min.

480. The Role of Evidence Synthesis in Drug Safety
Evaluation and Regulation

Simone Pinheiro1, Wei Liu1, Michael Nguyen1, Marc
Poitras2, Yoshiaki Uyama3 and Peter Arlett4

1Center for Drug Evaluation and Research, Food and
Drug Administration, Silver Spring, MD, USA; 2

Marketed Pharmaceuticals and Medical Devices Bu-
reau, Health Canada, Ottawa, ON, Canada; 3Phar-
maceuticals and Medical Devices Agency, Chiyoda-
ku, Tokyo, Japan; 4Pharmacovigilance Department,
European Medicine Agency, London, UK

The regulatory landscape has evolved recently with in-
creasing use of synthesized evidence, either being from
clinical trials or observational studies, in drug safety eval-
uation and regulation. Relevant guidance to govern the
role of meta-analysis of clinical trials in drug safety as-
sessment is being finalized by the CIOMS X Expert
Working Group in 2016. For observational studies, the
EuropeanNetwork of Centers for Pharmacoepidemiology

and Pharmacovigilance (ENCePP) published guidance
in 2015 on the role of systematic reviews and meta-anal-
ysis of observational studies in the evaluation of drug
safety (http://www.encepp.eu/standards_and_guidances/
methodologicalGuide.shtml). This symposium will fo-
cus on (i) the recently published CIOMS and ENCePP
guidance for the design and conduct of meta-analysis
in drug safety, and (ii) the role of synthesis of trials
and observational data in drug safety regulation.
This 90-minute symposium will consist of four 15-

minute presentations followed by 30 minutes of panel
discussion and audience Q&A. Presentations will ad-
dress (1) the CIOMS X guidance for the design and
conduct of meta-analysis in drug safety (15 minutes),
as well as the role of synthesis of trials and of observa-
tional studies in regulatory decision making in the (2)
Food and Drug Administration, Center for Drug Eval-
uation and Research (15 minutes), (3) the European
Medicine Agency (15 minutes), and (4) the Medicines
Evaluation Board in Netherlands (15 minutes).

Questions for Panel Discussion: The panel will con-
sist of representatives of regulatory agencies and in-
dustry. Panelists will be asked to discuss the following

1. Factors influencing how synthesis of trials and real
world data are used in drug safety evaluation and
regulation

2. How synthesis of evidence from trials and observa-
tional studies fit into the hierarchy of evidence in
drug safety evaluation and regulation

3. Future vision of the use of synthesis of trials and
observational studies in drug safety evaluation
and regulation

481. A Discussion of Data Requirements and
Methodologic Considerations for Evaluating the
Real-World Effectiveness and Safety of Biosimilar
Medicines

Veronique Kugener5, Michael Kelsh2, Brian
Bradbury2, Thijs Giezen3, Jaclyn Bosco4, Gianluca
Trifiro1 and Amanda Golembesky6

1Department of Biomedical and Dental Sciences and
Morphofunctional Imaging, University of Messina,
Messina, Italy; 2Amgen, Center for Observational Re-
search, Thousand Oaks, CA, USA; 3Foundation
Pharmacy for Hospitals in Haarlem, Haarlem, Neth-
erlands; 4Epidemiology, Boston University School of
Public Health, Boston, MA, USA; 5

Pharmacovigilance, Takeda Pharmaceuticals Interna-
tional, Inc., Cambridge, MA, USA; 6Epidemiology &
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Real Wold Data Science - Immunology, UCB Biosci-
ences, Inc., Raleigh, NC, USA

Background: A biosimilar is a medicine that has dem-
onstrated similarity to an already licensed biological
medicine in terms of quality, efficacy and safety. Inter-
changeability and automatic substitution are important
scientific and policy issues regarding the introduction
and use of biosimilars. The economic savings could
lead to better access to these life-altering therapies.
Switching between biological products, including
reference product to biosimilar, is heavily discussed
in medical literature and treatment guidelines at this
moment.

Objectives: The objective of this symposium is to
highlight important methodological considerations, re-
view and clarify legislation around interchangeability,
discuss results from European studies, and offer rec-
ommendations for future opportunities to study substi-
tution, and switching to biosimilars when using real
world data. Researchers and other stakeholders in-
volved in biosimilar development, research and policy
would benefit from this symposium.
Description: This symposium includes pharmacy,

regulatory, industry and academic perspectives and
will be moderated by the ISPE Biologics SIG chairs
Dr. Veronique Kugener and Dr. Amanda Golembesky.
Dr. Jaclyn Bosco will introduce the symposium and
provide an overview of biosimilars with regard to in-
terchangeability and considerations for
pharmacoepidemiology studies. Dr. Thijs Giezen will
present the EU regulatory and pharmacy perspectives
about interchangeability. Dr. Gianluca Trifirò will
summarize main results of European observational
studies concerning biosimilar use and switching in
routine care. Specific considerations will be made
about definitions of biologically naive and switchers.
Drs. Kelsh and Bradbury will discuss data require-

ments and other methodologic considerations when
designing real-world biosimilar effectiveness and/or
safety studies.

482. Dabigatran versus Warfarin in Patients with
Non-Valvular Atrial Fibrillation: A Population-
Wide Cohort Study in Chinese Patients

Wallis C. Y. Lau1, Esther W. Chan1 and Ian C. K.
Wong1,2

1Pharmacology and Pharmacy, The University of
Hong Kong, Hong Kong; 2School of Pharmacy, Uni-
versity College London, London, UK

Background: Dabigatran, a direct thrombin inhibitor,
was the first new oral anticoagulant approved for use
as an alternative to warfarin in patients with non-val-
vular atrial fibrillation (NVAF). However, the effec-
tiveness and adverse events concerning the use of
dabigatran are not well described outside the clinical
trial setting, especially among Asian population.

Objectives: To compare the effectiveness and safety
of dabigatran and warfarin in patients with NVAF in
the real-life clinical setting.

Methods: Patients newly diagnosed with NVAF from
2010 through 2013 and received dabigatran or warfarin
were identified from the Clinical Data Analysis and
Reporting System (CDARS), a population-wide data-
base managed by the Hong Kong Hospital Authority.
Cox proportional-hazards regression was used to com-
pare the risk of ischemic stroke, intracranial hemor-
rhage (ICH), gastrointestinal hemorrhage (GIH), and
all-cause mortality between treatment groups with 1:1
propensity-score (PS) matching. Patients with a history
of any outcomes of interest were excluded.

Results: Preliminary results indicated that 4049 and 1281
eligible patients with NVAF receiving warfarin and
dabigatran were identified in CDARS respectively. Of
these, 2522 PS-matched patients were included in the anal-
ysis. Compared to warfarin, the use of dabigatran was asso-
ciated with a reduced risk of ICH (hazard ratio [HR]=0.25;
95% confidence interval [CI]=0.07-0.89) and all-cause
mortality (HR=0.58;95%CI=0.37-0.92); but a comparable
risk of GIH (HR=1.08;95%CI=0.63-1.86) and ischemic
stroke (HR=0.86; 95%CI=0.51-1.47). In the subgroup anal-
yses for those aged≥75 years with 1324 PS-matched pa-
tients, similar results were found for ICH (HR=0.17;95%
CI=0.04-0.75), all-cause mortality (HR=0.39;95%
CI=0.22-0.68), GIH (HR=1.56;95%CI=0.83-2.93), and
ischemic stroke (HR=0.58;95%CI=0.28-1.22).

Conclusions: In this Chinese population, the use of
dabigatran was associated with a lower risk of ICH
and all-cause mortality; and similar risk of GIH and is-
chemic stroke as compared to warfarin. Similar find-
ings were also observed in those aged≥75 years.

483. Evaluation of Clinical and Genetic Risk Factors
in the Development of New-Onset DiabetesMellitus in
Malaysian Post-Renal Transplant Patients

Rhanye Mac Guad1, Wan Ahmad Hafiz Wan Md
Adnan2, Raja Elina Raja Aziddin3, Zahurin
Mohamed1 and Nur Lisa Zaharan1
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1Pharmacology, University of Malaya, Kuala Lumpur,
Malaysia; 2Medicine (Nephrology), University of Ma-
laya, Kuala Lumpur, Malaysia; 3Pathology, Hospital
Kuala Lumpur, Kuala Lumpur, Malaysia

Background: New-onset diabetes after transplanta-
tion (NODAT) is a major metabolic complications af-
ter renal transplantation with reduced overall patient
and graft survival.

Objectives: To determine the clinical and genetic risk
factors of NODAT inMalaysian renal transplant patients.

Methods: This is a retrospective study involving adult
renal transplant patients without diabetes who were
followed-up at two major Malaysian transplant centres
from 1st January 2000 to 31st December 2014 (n=177,
61% males). Those who developed NODAT (n=30)
were compared to those without NODAT as controls
(n=147). Three single nucleotide polymorphism
(SNPs); IL7R (rs1494558), CAT (rs1001179), and
MBL2 (rs2232365) were genotyped. The relationship
between patients’ clinical covariates including genetic
polymorphisms and NODAT were examined using
multivariate logistic regression.

Results: Twenty-nine percent of patients developed
NODAT within 1-year of transplantation. Significantly
higher mean age at transplantation (40.29±10.71 vs
34.83±12.48 years, p=0.02) and mean daily predniso-
lone dose at 1-year post-transplant (14.54±3.16mg vs
12.58 ±3.73mg, p=0.01) were observed in NODAT pa-
tients compared to controls. Daily dose of prednisolone
at 1-year post-transplant was significantly associated
with NODAT (OR=1.88, 95% Confidence interval
1.15-3.06 per mg increase, p=0.01). Gender, ethnicity,
primary kidney diseases, pre-transplant dialysis period,
types of donor (living or cadaveric), body mass index,
creatinine levels and types and dosage of calcineurin in-
hibitors (tacrolimus or cyclosporine) as immunosup-
pressants were not associated with increased risk of
NODAT. No significant differences in the frequency
of the three SNPs were found between the two groups.

Conclusions: Dosage of corticosteroids was associ-
ated with increased risk of NODAT amongst Malay-
sian renal transplant patients.

484. Association of Aspirin Use and Age-Related
Macular Degeneration in Taiwan

Wan-ju Annabelle Lee1, Ching-lan Cheng1,2 and Yea-
Huei Kao Yang1,2

1College of Medicine, Institute of Clinical Pharmacy
and Pharmaceutical Science, National Cheng Kung
University, Tainan, Taiwan; 2College of Medicine,
Health Outcome Research Center, National Cheng
Kung University, Tainan, Taiwan

Background: Aspirin is commonly used for primary
or secondary prevention of cardiovascular diseases.
Although the bleeding side effect in gastrointestinal
tract is well noted, its effect on eye is still unknown.
The results from randomized control studies and ob-
servational population-based studies were
controversial.

Objectives: To assess if aspirin users have higher risk
to develop age-related macular degeneration (AMD).

Methods: We conducted a population-based retro-
spective cohort study by using Taiwan National Health
Insurance Research Database. We included patients
aged more than 45 years-old and initiated aspirin ther-
apy during 2001-2010 and followed till 2013. The
comparison group was selected by age and gender-
matched to the aspirin users with 10-20 to 1 frequency
matching. The outcome of interest was AMD defined
by ICD-9 code 362.50, 362.51, 362.52 or 362.57.
We used propensity score matching to balance the
characteristics of patients between groups to estimate
the hazard ratio.

Results: We included a total of 65,859 patients who
were aspirin new users and found 2,211 (3.36%) cases
of AMD. While in the comparison group, there were
533 (0.32%) cases of AMD in 164,063 patients. The
incidence of these 2 groups was 14.76 and 1.57 per
thousand person-year, respectively. After propensity
score matching, the hazard ratio was 2.07 (95% CI,
1.88 - 2.28).

Conclusions: Aspirin users had higher risk compared
to non-user in developing AMD. Though the inci-
dence is low, physicians should be aware and indicate
patients for eye examination if any signs of AMD
occurs.

485. Risk Factors of Trastuzumab Related
Cardiotoxicity in Taiwanese Breast Cancer Women

Hsu-Chih Chien1, Yea-Huei Kao Yang1,2 and Jane P.
F. Bai3

1Institute of Clinical Pharmacy and Pharmaceutical
Sciences, College of Medicine and Health Outcome
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Research Center, National Cheng Kung University,
Tainan, Taiwan; 2School of Pharmacy, College of
Medicine, National Cheng Kung University, Tainan,
Taiwan; 3Office of Clinical Pharmacology, Office of
Translational Sciences, Center for Drug Evaluation
and Research, U.S. Food and Drug Administration,
Silver Spring, USA

Background: Trastuzumab (TRA) has a major role
in treatment women with HER2-overexpressed breast
tumors and but its use is associated with an in-
creased risk of cardiotoxicity. Age and use of
anthracycline were 2 significant risk factors for
TRA-related heart failure and/or cardiomyopathy
(HF/CM) in Western population. Few data are avail-
able regarding the risk factors of TRA related HF/
CM in Asian women.

Objectives: To identify risk factors of TRA related
HF/CM within a year after TRA initiation among
Taiwanese women with breast cancer (BC).

Methods: We identified TRA users from the entire
Taiwan female BC cohort with the Registry for Cata-
strophic Illness Patient Database between 2006 and
2012. We included women who survived at least a
year after TRA initiation. We estimated the risk factors
of HF/CM (ICD9-CM-code: 402.x1, 402.x3, 404.x1,
404.x3, 425, 428, and 785.51) within a year after
TRA initiation with a multivariate logistic regression
model. We included age at diagnosis, cardiovascular
specific comorbidities and related medication records
a year prior TRA, surgery history, types of diagnostic
imaging, outpatient visit counts a year prior BC diag-
nosis, BC screening records 2-year prior BC diagnosis.
Radiotherapy (RT) and chemotherapy (CT), including
anthracyclines, taxanes and cyclophosphamide prior
TRA initiation were also involved in the analytic
model. All statistical analyses were performed using
SAS software 9.4.

Results: Among 6,407 TRA users, 132 (2.14%)
women had HF/CM within a year after TRA initiation.
In multivariate model, compared with users under 45
years of age, 55 to 64 year-old women were more
likely to have HF/CM during treatment (OR: 2.15,
95% CI: 1.14-4.04) and the risk further increased in
women older than 75 years of age (OR: 3.82, 95%
CI: 1.59-9.15). Other risk factors of TRA HF/CM in-
cluded diagnosed as hypertension (OR: 1.53, 95%
CI: 1.00-2.55) and arrhythmia (OR: 3.01, 95% CI:
1.52-5.98) prior TRA initiation. RT and CT prior
TRA did not impact significantly on HF/CM risk.

Conclusions: Risk factors of HF/CM were different
between Asian TRA users and women of Western
countries. Further studies are needed to explore such
population discrepancies.

486. Antipsychotic Polypharmacy of Schizophrenia
Treatment – a Database Approach in China

Hong Qiu1, Yong He2, Yongjing Zhang3, Minfu He3,
Jin Liu2,4, Rui Chi2,4, Tianmei Si2,4 and Wentian
Dong2,4

1Epidemiology, Janssen Research and Development,
Titusville, NJ, USA; 2Peking University Sixth Hospital
(Institute of Mental Health), Beijing, China; 3Epide-
miology, Janssen Research and Development, Shang-
hai, China; 4National Clinical Research Center for
Mental Disorders & Key Laboratory of Mental
Health, Ministry of Health (Peking University), Bei-
jing, China

Background: Although antipsychotic monotherapy is
consistently recommended as the main treatment for
schizophrenia, antipsychotic polypharmacy (APP) is
common in practice. Longitudinal data on treatment
patterns and APP in schizophrenia is limited.

Objectives: Describe antipsychotic treatment patterns
and APP in the treatment of schizophrenia by utilizing
an de-identified electronic medical records (EMR) da-
tabase in China.

Methods: The EMR database was from a major men-
tal health hospital, which provides integrated mental
healthcare in Beijing, China. Schizophrenia patients
who received continuous care (had at least 3 consecu-
tive visits) and antipsychotics between 1/1/2010 and
12/31/2014 were included in the cohort. An antipsy-
chotic new-user sub-cohort was also analyzed. APP
was defined as having more than one antipsychotic
overlapping for at least 7 days or 60 days for inpatient
or outpatient treatment, respectively.

Results: The study cohort contained 8,812 patients
with the initial treatment mostly monotherapy
(83.8%) and single oral atypical (76.2%). The preva-
lence rate of APP was 16.2% and mostly (68.7%) from
outpatient. The incidence rates of APP were 12.6%
(95% CI: 11.8%-13.3%) or 12 (95% CI: 11-13)/100
pys (patient-years). The mean (SD) and median time
to switch were 287.2 (308.8) days and 166 days, re-
spectively. The incidence rate decreased from 39/100
pys in the youngest age group to 4/100 pys in the
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oldest age group. The new-user sub-cohort (1,352)
showed similar demographic characteristics, comor-
bidity, treatment pattern, and inverse age distribution
with APP. The incidence rates of APP were 8.8%
(95% CI: 7.2%-10.6%) or 12 (95% CI: 10-14)/100
pys in the sub-cohort.

Conclusions: The APP rates were lower than those re-
ported in previous publications in China or in Asia.
It’s probably due to the longitudinal approach to ex-
clude transient overlapping or drug titrations. Most
schizophrenia patients can be well-maintained on
monotherapy and switching to APP likely occurred
within the first year. Those who were younger were
more likely to switch and tended to switch to APP ear-
lier, which may reflect the different characteristics of
disease management and courses.

487. Statin Induced Diabetes Mellitus in
Cardiovascular Patients: A Multicentric
Observational Study of Hospital Databases in
South Indian Tertiary Healthcare Facilities

Jessie Margaret Saldanha1, K. Shetty Ranjan2 and M.
Sekhar Sonal1

1Dept. of Pharmacy Practice, Manipal College of
Pharmaceutical Sciences, Manipal, Karnataka, India;
2Dept. of Cardiology, Kasturba Hospital, Manipal,
Karnataka, India

Background: Stain use and its potency are associated
with increased risk of new-onset diabetes (NOD).
Asians phenotype, especially South-Indians with cer-
tain unique features, present a higher likelihood for
NOD risk for statins.

Objectives: To assess the effect of statins on develop-
ment of NOD when used for secondary prevention of
CVD) and investigate relationship between the duration
and potency of statin use with development of NOD.

Methods: A multi-centric retrospective cohort study
was conducted in 6 hospitals from 4 South-Indian
states by using the hospital databases of patients ad-
mitted for secondary prevention of CVD. The study
population was patient aged ≥ 30 years, without any
previously diagnosed or treated for diabetes, and hos-
pitalization for a major cardiovascular event. Based
on inclusion and exclusion criteria 2422 patients were
identified for the study. The primary outcome was in-
cident diabetes, defined as a diagnosis of diabetes in
the hospital databases.

Results: There is a increased incidence of NOD
among statin exposed group (42.6%) compared to
non-exposed group (36.7%). There is a statistically
significant association between statin exposure and
diabetes (p=0.026; chi2=4.96). Risk estimation
showed a significant risk of NOD in statin exposed
group (OR=1.28; RR=1.162). Analysis showed that
age was not a confounding factor for NOD after statin
therapy ( p=0.034; MH Chi2=4.49).Higher potency
statin users have increased incidence of NOD (57.3
%) compared moderate potency statin users (42.7%)
as well as low potency statin users (21.9%). There
was a significant association between statin potency
and NOD (p=0.0001).There was no statistically
significant association between duration of statin
exposure and NOD (p=0.468; chi2=0.526). Duration
of statin use was not a risk factor for NOD
(OR=0.936;RR=0.963).The number needed to harm
(NNH) was 17.

Conclusions: There is a harmful association between
statin use and NOD in patient’s treated for secondary
prevention of CVD in our population. Higher potency
statin use is associated with increase in the risk of
NOD compared with lower potency statin.

488. Incidence and Medical Resource Utilization
for Cardiovascular Events in Asia

Kenneth K. C. Man1, Edward C. C. Lai2, Chien-Chou
Su2, Kiyoshi Kubota3, Shinya Kimura4, Paul Stang5,
Martijn Schuemie5, Patrick Ryan5, Yea-Huei Kao
Yang2, Yinghong Zhang6, Soko Setoguchi6 and Ian
C. K. Wong1,7

1Centre for Safe Medication Practice and Research,
University of Hong Kong, Hong Kong, China; 2School
of Pharmacy, Institute of Clinical Pharmacy and
Pharmaceutical Science, College of Medicine, Na-
tional Cheng Kung University, Tainan, Taiwan; 3

NPO Drug Safety Research Unit Japan, Tokyo, Japan;
4Japan Medical Data Center, Tokyo, Japan; 5Jansen
Research & Development, LLC, Titusville, USA; 6

Duke Clinical Research Institute, Durham, USA; 7Re-
search Department of Practice and Policy, UCL
School of Pharmacy, London, USA

Background: Cardiovascular events are the leading
cause of mortality and morbidity in United States
(US) and other industrialized countries. However, little
is known about trends in the incidence and resource
utilization of these conditions in Asia as life-style have
westernized.
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Objectives: To describe the incidence (IR) and medi-
cal resource utilization of cardiovascular events among
the study population in Hong Kong (HK), Taiwan
(TW), Japan (JP) and US from 2006-2013.

Methods: We utilized the OMOP common data
model in the AsPEN converted from a 1% random
sample of Hong Kong Clinical Data Analysis and
Reporting System (CDARS), a 5% random sample
from Taiwan National Health Insurance Research
Database (NHIRD), Japan Medical Data Center
Database (JMDC), and 5% sample from the US
Medicare database. Hospitalization and length of
hospital stay for myocardial infarction (MI) or acute
coronary syndrome (ACS) were identified from the
databases. Comorbidities and concurrent medications
for the patients at the time of the MI/ACS were
assessed.

Results: The age-gender adjusted IR (per 100 persons)
for MI/ACS were 0.2 in HK, 0.1 in JP and TW, and
0.9 in US. Average number of hospitalizations in-
creased from 4.7-15.2 in HK, 0.8-1.1 in JP, 4.5-7.0
in US but slightly decreased in TW (10.8-10.0) over
the study period. Average length of stay was increased
by 14.5%-107.9% across the four countries. Conges-
tive heart failure and hypertension were the most com-
mon comorbidities in these patients. Medications used
after MI/ACS were quite different across sites: 93% of
HK and 63% of TW patients started antiplatelet after
MI/ACS vs. only 14% patients in JP and 0.1% in
US. 61% patients in HK started renin-angiotensin sys-
tem (RAS) inhibitors after diagnosis, whereas 22.1%
and 38.3% patients in TW and US started the same
treatment.

Conclusions: The IR of MI/ACS were similar among
different Asian sites but were higher in US. An in-
creasing number of hospitalizations and length of stay
suggested an increasing disease burden. Discrepancy
in recommended drug use after MI/ACS provides ad-
ditional insights into the variation across countries in
treatment patterns that must be appreciated when un-
dertaking multinational studies.

489. Epidemiology in Asian
Pharmacoepidemiology Network (AsPEN): Study
in Surveillance of Health Care in Asian Network
(SCAN)

Kenneth K. C. Man1, Edward C. C. Lai2, Chien-Chou
Su2, Kiyoshi Kubota3, Shinya Kimura4, Paul Stang5,
Martijn Schuemie5, Patrick Ryan5, Yea-Huei Kao

Yang2, Yinghong Zhang6, Soko Setoguchi6 and Ian
C. K. Wong1,7

1Centre for Safe Medication Practice and Research,
University of Hong Kong, Hong Kong, China; 2School
of Pharmacy, Institute of Clinical Pharmacy and
Pharmaceutical Science, College of Medicine, Na-
tional Cheng Kung University, Tainan, Taiwan; 3

NPO Drug Safety Research Unit Japan, Tokyo, Japan;
4Japan Medical Data Center, Tokyo, Japan; 5Jansen
Research & Development, LLC, Titusville, USA; 6

Duke Clinical Research Institute, Durham, USA; 7Re-
search Department of Practice and Policy, UCL
School of Pharmacy, London, UK

Background: The purpose of SCAN is to gain a better
understanding of the health and health care utilization
of the population covered in each participating sites
from the AsPEN.

Objectives: To investigate the prevalence of clinically
recognized disease among the study population in
Hong Kong (HK), Taiwan (TW), Japan (JP) and the
United States (US).

Methods: We utilized the OMOP common data
model in the AsPEN converted from a 1% random
sample of Hong Kong Clinical Data Analysis and
Reporting System (CDARS), a 5% random sample
from Taiwan National Health Insurance Research
Database (NHIRD), Japan Medical Data Center Data-
base (JMDC), and 5% sample from the US Medicare
database. Prevalence rates (per 100 persons, age-gen-
der adjusted) of 33 clinically recognized diseases
were evaluated.

Results: 6,476,773 individuals were identified in 4 da-
tabases, 47% were male. Hypertension is the most
common disease in HK, TW and US and ranked fourth
in JP with the prevalence of 2.6, 7.9, 59.6 and 4.6 re-
spectively. Diabetes ranked third in HK (1.3), fourth
in TW (3.8), fifth in JP (3.7) and third in US (23.3).
Hyperlipidemia is the second most common in TW
(5.1), JP (4.9) and US (51.6) and seventh in HK
(0.8). Obstructive chronic bronchitis is the third most
common disease in TW and JP (4.6 for TW, 4.8 for
JP, 0.7 for HK, 9.1 for US). Asthma is the most com-
mon disease in JP (7.6) but not in other sites (0.5 for
HK, 2.3 for TW, 5 for US). Prevalence of cancers were
similar among Asian sites ranging from 0.1-0.5 but
were lower than US (0.4-2.2). Similar pattern was ob-
served in psychiatric disorders; Prevalence of depres-
sion and schizophrenia were 0.4-1.6 and 0.4 in Asian
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sites whereas 4.4 and 1 in US. US has the highest
prevalence in most of the diseases.

Conclusions: US has the highest age-gender adjusted
prevalence across most of the diseases but the dis-
crepancy was much less in non-CV diseases. This
may be due to the difference in diet and lifestyle as
well as in health care system and coding between
Asian countries and US. Understanding the underly-
ing prevalence of disease across standardized data-
base representations is important when undertaking
multi-national studies.

490. European Healthcare Professionals’
Familiarity with and Perceived Usefulness of Safety
Communications on Medicines

Maartje van der Sar1,2, Sieta de Vries1, Peter Mol1,2

and ; On Behalf of S. C. O. P. E. Workpackage63

1University Medical Center Groningen, University of
Groningen, Groningen, Netherlands; 2Dutch Medi-
cines Evaluation Board, Utrecht, Netherlands; 3

Strengthening Collaborations for Operating
Pharmacovigilance in Europe (SCOPE) Work Pack-
age 6 Members, A. Coleman, A. Spooner (IE), M. Root
(UK), I. Sipic, A. Andric (HR), A. Cupelli, I. Baldelli
(IT), Y. Knudsen, H. Samdal (NO), L. Michan, N..

Background: Effective communication of drug safety
information to healthcare professionals (HCPs) is
essential for achieving the objectives of
pharmacovigilance. The most commonly used safety
communication tools are Direct Healthcare Profes-
sional Communications (DHPCs), national competent
authority (NCA) communications, but educational
materials (EMs ) are also increasingly used.

Objectives: To determine HCPs’ familiarity with and
perceived usefulness of DHPCs, NCA communica-
tions and EMs in nine European (EU) countries.

Methods: Within the SCOPE project (www.
scopejointaction.eu), a web-based survey was distrib-
uted to HCPs (mainly GPs and pharmacists) in Nor-
way (NO), Sweden (SE), Denmark (DK), Ireland
(IE), the United Kingdom (UK), the Netherlands
(NL), Spain (ES), Italy (IT) and Croatia (HR). HCPs
were recruited through direct e-mail or information
on websites or newsletters. Chi-square statistics were
used to test for differences between countries; P
<0.001 was considered statistically significant for
multiple comparisons.

Results: Of the 3625 respondents (61% females), 16%
were from NO, 3% from SE, 2% from DK, 12% from
IE, 18% from UK, 4% from NL, 30% from ES, 10%
from IT and 5% from HR. HCPs were familiar with
DHPCs (91%) but there were differences among the
countries (77% in NO to 97% in IE, P<0.001). Those
familiar with DHPCs considered them useful (85%;
61% in SE to 97% in IT, P<0.001 ). Most HCPs
(87%) were also familiar with NCA communications.
Differences in familiarity were larger between coun-
tries (28% in NL to 96% in ES; P<0.001). HCPs fa-
miliar with NCA communications generally found
them useful (94%; 77% in NL to 98% in ES and IT,
P<0.001). A lower number of HCPs were familiar
with EMs (66%; 60% in ES to 79% in IE, P<0.001)
however, those familiar evaluated these materials as
mostly useful (84%; 64% in NL to 95% in IT and
HR; P<0.001).

Conclusions: HCPs are generally familiar with the
safety communication tools, especially with DHPCs
and NCA communications. These tools are considered
useful, however, the variation between EU countries
suggests that country-specific strategies are needed to
further improve safety communication on medicines.

491. A Number Needed to Treat Test

Colin R. Dormuth

University of British Columbia, Vancouver, Canada

Background: The Number-Needed-to-Treat (NNT)
statistic gives the number of patients who need to be
exposed to an intervention in order to prevent one
event. Historically, we calculate the NNT only after a
statistically significant study has been completed.

Objectives: To demonstrate a method of directly test-
ing a cohort to determine the degree to which a partic-
ular NNT is supported by the data.

Methods: The NNT test is explained and then demon-
strated using the CRISTAL randomized trial, which
examined whether colloids versus crystalloids for fluid
resuscitation improved mortality in intensive care pa-
tients with hypovolemic shock. To apply the test, the
physician first states the NNT treatment goal (=15 in
the example), the value of which is used to form the al-
ternative hypothesis of the test. In addition, a quasi-in-
difference factor, τ, is specified to be 0.2. τ serves a
role similar to that of a type II error (β) in a conven-
tional hypothesis test. A risk difference is then
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calculated from the data. A likelihood ratio is esti-
mated to compare the relative plausibility of the null
and alternative hypotheses. Finally, the likelihood ra-
tio is used in a written statement of evidence.

Results: After 90 days in the CRISTAL trial there
were 927 deaths among the 2857 patients randomized
to one of the two treatments (colloids n=1414,
deaths=434; crystalloids n=1443, deaths=493). Using
the alternative hypothesis treatment goal of NNT=15,
and τ=0.2, a likelihood ratio comparing an alternative
hypothesis of 15 to 18 patients compared to a null hy-
pothesis was estimated to be 0.285. The interpretation
of this LR is that treating 15 to 18 patients with Col-
loids instead of Crystalloids is 0.284 times as likely
to have no additional benefit as it is to prevent one ad-
ditional event after 90 days.

Conclusions: Clinical significance is addressed di-
rectly in the NNT test rather than in an informal sense
post-hoc of a small p-value. As such, there is no op-
portunity to confuse statistical significance for clinical
significance. The test provides a structured and quanti-
tative alternative to informally combining the p-value
or confidence interval with a notional NNT. In this re-
gard, nothing should be sacrificed by using the NNT
test in lieu of those other measures.

492. Additional Risk Minimisation Measures
Targeting Patients in the PRAC Era: A Qualitative
Review of the European Public Assessment Report
Database

Madalena Arriegas1 and Annalisa Rubino2

1INFARMED, Lisbon, Portugal; 2Risk Management,
OXON Epidemiology, London, UK

Background: Additional Risk Minimisation Measures
(aRMM) are imposed as a condition for the safe and ef-
fective use of approximatelly 25% of medicinal products
centrally authorised in the EU. Among others, the Patient
Alert Card (PAC) is a widely used aRMM. The EU
pharmacovigilance legislation in force since July 2012
established the Pharmacovigilance and Risk Assessment
Committee (PRAC) with the mandate to advice on all as-
pects of therapeutic risk management. Good Vigilance
Practice guidance (GVP Module XVI) was released in
2013 to support the development of aRMM and the
evaluation of their effectiveness.

Objectives: This review describes the use of PAC as
aRMM in 2013-2015.

Methods:We reviewed the EPAR database to identify
medicinal products centrally authorised in EU between
1/1/2013 and 31/12/2015. The number of products
targeting patients with PAC and other tools were
computed and grouped by chracterizing variables.
Measures of effectiveness were also reviewed.

Results: During the study period 201 non-generic
products were centrally authorised in EU, including
53 products with aRMM, 27 of which consisted of ed-
ucational tools targeting patients. Tools included edu-
cational material (n=7) and patient cards (n=20) of
which 11 (5% of all authorised medicines) were de-
scribed as PAC. Only 2 products included the PAC
in the label to address the risks of bleeding and hyper-
sensitivity. Main safety concerns targeted with PAC
included infections (n=5), drug-drug interactions
(n=2) and pregnancy prevention (n=2). In line with
GVP guidance, in all but 2 instances patients were re-
quired to carry the PAC with them at all times.Mea-
sures of effectiveness of aRMMs targeting patients
were planned through drug utilisation studies (n=5),
registry (n=8) or PASS not otherwise specified (n=5).
In one third of products metrics were limited to routine
phararmacovigilance (n=5) or were not specified
(n=4). No process measurements (e.g. survey) were
planned.

Conclusions: This review shows that between 2013
and 2015 PAC were imposed for 5% of centrally
authorised medicines in EU. Characteristics of the
PAC appeared to be in line with GVP guidance.

493. Evaluating Physician Knowledge of Risks and
Safe Use of Xarelto (Rivaroxaban)

Laurie J. Zografos1, Kiliana Suzart2, Andrea Horvat-
Broecker2, Montse Soriano-Gabarró2, Dan L. Wolin3,
Brian Calingaert4, Eric K. Davenport5, Kelly A.
Hollis1 and Elizabeth Andrews4

1Surveys and Observational Studies, RTI Health Solu-
tions, Research Triangle Park, NC, USA; 2Global Ep-
idemiology, Bayer Pharma AG, Berlin, Germany; 3

Surveys and Observational Studies, RTI Health Solu-
tions, Ann Arbor, MI, USA; 4Pharmacoepidemiology
and Risk Management, RTI Health Solutions, NC,
USA; 5Biostatistics, RTI Health Solutions, NC, USA

Background: Rivaroxaban is an oral direct Factor Xa
inhibitor approved in Europe in 2011 for the preven-
tion of stroke and systemic embolism in adult patients
with nonvalvular atrial fibrillation and treatment of
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deep vein thrombosis (DVT), and for prevention of re-
current DVT and pulmonary embolism following an
acute DVT in adults. As part of a safety risk manage-
ment plan revision, a prescriber guide (PG) and patient
alert card (PAC) were distributed in Europe to provide
education on key safety information.

Objectives: To measure whether prescribers received
and used the PG and evaluate their knowledge of the
key safety messages.

Methods: This study was conducted in the United
Kingdom, Germany, France, and Spain. Physicians
who had prescribed rivaroxaban in the past 6 months
were recruited from a web panel to complete a survey
on their knowledge of key safety information for
rivaroxaban.

Results: A total of 1,224 physicians (9% of the total
invited) completed the questionnaire. More than half
(56%) of physicians reported that they used the PG
as a source of information. Approximately half
(47%) reported they received PACs, and 80% of
these reported they provide it to most or all of their
patients. Physician knowledge was high on the over-
all risk of bleeding > 90% correct) as well as on
the risks for populations with contraindications and
populations at increased risk of serious side effects
(66%-91%). A lower percentage of physicians
(59%) were aware that rivaroxaban should be taken
with food. The lowest percentages of correct re-
sponses related to converting to and from vitamin K
antagonist, monitoring, and dosing. In general, neu-
rologists, cardiologists, and haematologists had
higher levels of knowledge. Physicians responsible
for initiating or converting treatment had higher
knowledge than those who were responsible only
for maintenance treatment. Physicians who reported
receiving information from the PG consistently had
higher knowledge than those who did not.

Conclusions: Physicians’ knowledge was highest on
the most important risks and lower on more complex
aspects of safe use that lend themselves to consulta-
tion of the PG and/or label rather than reliance on
recall.

494. Semi-Quantitative Benefit-Risk Assessment
for Dengvaxia

Lydie F. Marcelon1, Carine H. Cohen1, Alena
Khromava2, Leon R. Ochiai3, Anh T. Wartel4 and
Sophia Gailhardou5

1Pharmacoepidemiology and Risk Management,
Global Pharmacovigilance, Sanofi Pasteur, Lyon,
France; 2Pharmacoepidemiology and Risk
Management, Global Pharmacovigilance, Sanofi
Pasteur, Toronto, Canada; 3Global Epidemiol-
ogy, Sanofi Pasteur, Lyon, France; 4Clinical
Sciences, Sanofi Pasteur, Singapore, Singapore;
5Global Pharmacovigiliance, Sanofi Pasteur,
Lyon, France

Background: Dengue disease is a major public
health concern in endemic countries. There is no spe-
cific treatment available and vector control is not
fully effective. Dengvaxia, a Dengue tetravalent vac-
cine (live, attenuated), has recently been approved in
some first countries including Mexico, Philippines,
Brazil and El Salvador, for the prevention of dengue
disease of any severity caused by serotypes 1, 2, 3
or 4 with a 3 doses schedule 6 months apart in indi-
viduals 9 through 45 years of age living in endemic
areas.

Objectives: A benefit/risk analysis was performed in
individuals aged 9-60 years before registration.

Methods: In the absence of alternative vaccine or
treatment, benefits and risks were assessed using
the PrOACT-URL method. Favorable and unfavor-
able effects at individual and population levels were
established, using i) data from 13 completed and on-
going clinical studies in more than 20,000 subjects
aged 9-60 years who received at least one dose of
Dengvaxia, and ii) hypotheses considering what we
know from other vaccines.

Results: Overall, identified and potential favorable
and unfavorable effects were considered, e.g. protec-
tion against symptomatic dengue disease (with a
pooled efficacy of 65.6% [95% CI 60.7-69.9] during
the first 25 months after first vaccination for those
aged 9 years or above), protection against hospitaliza-
tion, protection against severe disease, potential risk
of increase in severity of dengue disease, potential
risk of allergic reactions. For each of them, we attrib-
uted a probability of occurrence with associated
uncertainty, and a qualitative ranking in terms of im-
pact at the individual and population levels (from low
to very high).

Conclusions: The benefit/risk balance of the dengue
vaccine appears positive for the prevention of dengue
disease in individuals aged 9-60 years living in en-
demic areas.
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495. Traditional vs. HIV-Specific Cardiovascular
Disease Risk Scores in Persons Living with HIV
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J. Achenbach2 Michael Saag3, Joseph Eron4, Richard
Moore5, William C. Mathews6, Mari Kitahata1,
Susan R. Heckbert1, Matthew J. Budoff7 and Donald
M. Lloyd-Jones2

1University of Washington, Seattle; 2Northwestern
University, Chicago; 3University of Alabama at Bir-
mingham, Birmingham; 4University of North Carolina
at Chapel Hill, Chapel Hill; 5Johns Hopkins Univer-
sity, Baltimore; 6University of California, San Diego,
San Diego; 7University of California, Los Angeles,
Los Angeles

Background: Cardiovascular disease (CVD) risk
scores are used to guide treatment decisions for lipid-
lowering drugs. Most risk scores are based on HIV-un-
infected cohorts and do not include HIV-specific risk
factors or include outdated antiretroviral medications
without potentially more relevant factors such as
CD4 count.

Objectives: Determine if including HIV-specific risk
factors can improve discrimination for a CVD risk score.

Methods: Observational study of persons living with
HIV (PLWH) at 5 US sites in the CNICS cohort.
PLWH were followed until type I or II myocardial in-
farction (MI), death, loss to follow-up or administra-
tive censoring. MIs were centrally adjudicated and
the risk score endpoint was fatal and non-fatal MIs,
both type I and II. The sample was split into training
and test sets. The 2013 AHA/ACC Pooled Cohort
Equation (PCE) was calculated and 2 new scores were
generated in the training set from traditional CVD risk
factors and HIV viral load (VL), CD4 count, antiretro-
viral use, and protease inhibitor (PI) use. The first
score (C-Lasso) used lasso and ridge regression and
the second (C-BMA) used Bayesian model averaging
and Cox models to select variables and find coeffi-
cients. Scores were evaluated in the test set by calcu-
lating the Harrell’s C (HC) and Hosmer-Lemeshow
(HL) goodness of fit tests.

Results: 15849 PLWH (mean age 40, 79% male, 39%
black race) had 353 MIs during a mean 4.8 years of

follow-up. PCE had a HC of 0.71 (95% confidence in-
terval 0.67,0.75) and a HL test statistic of 214
(p<0.01). C-lasso included all potential covariates and
several interactions, and the HC was 0.74 (0.70,0.77).
C-BMA included black race, hypertension medication,
PI use, diabetes, age, smoking, HDL, systolic blood
pressure, VL, and CD4 and had a HC of 0.72
(0.68,0.76). The HC of the 2 new scores were not signif-
icantly higher than that of PCE. The HL test statistics of
the new scores were 45 for C-lasso and 27 for C-BMA,
and all scores showed significant lack of fit.

Conclusions: PCE showed good discrimination in
CNICS and the scores with HIV-specific risk factors
did not improve prediction in this population. PCE is
probably acceptable for determining CVD risk in
PLWH.

496. Quantitative and Qualitative Methods to
Support Therapeutic Risk Minimization Efforts

Noelia Alfaro, Nawab Qizilbash and Annalisa Rubino

Risk Management, OXON Epidemiology, Madrid,
Spain

Background: A comprehensive approach to therapeu-
tic risk management ranges from assessing the need
for additional Risk Minimisation (RM) to evaluating
their effectiveness. Communication is a key tool for
Pharmacovigilance and RM. While
pharmacoepidemiology remains invaluable for risk
quantification and safety outcome evaluation, comple-
mentary approaches, including qualitative research
methods are needed to ensure effective RM.

Objectives: To describe qualitative research methods
applied to RM.

Methods: Usability Testing (UT) and Linguistic Vali-
dation (LV) are applied to RM efforts. UT uses itera-
tive interviews of target individuals to identify and
rectify vulnerabilities in written communication.
Open-ended questions are scored against pre-defined
indicative answers, while semi-structured questions
yield qualitative feedback. LV ensures culturally adap-
tation and validation of questionnaires used in RM sur-
veys. The procedure includes concept elaboration and
pilot testing in the form of cognitive debriefing
interviews.

Results: We developed a stepwise model for RM in-
cluding: to assess the need for additional RM, select
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and design RM tool(s), distribute the tools and evalu-
ate their effectiveness with process and safety outcome
metrics. Case studies will show the model and how UT
and LV can optimize RM efforts. For instance, UT
was conducted to confirm format and structure validity
of a prescriber guide developed as additional RM tool.
Iterative interviews of 5 physicians led to format and
words changes. At round 2 of testing, all information
items on the guide passed the testing criteria: At least
90% of participants could find each item; of these at
least 90% understood it correctly. Questionnaires were
developed ad hoc to run a healthcare professional and
patient survey in 6 EU countries. LV was conducted to
ensure translations were adapted to cultural differences
across countries. Minor adjustments were required in
all languages. Overall respondents were able to under-
stand the questions in all languages.

Conclusions: RM requires a combination of method-
ologies, including qualitative research methods to
reach effective communication and appropriate evalu-
ation of RM interventions.

497. Additional Risk Minimisation Measures to
Prevent Medication Error in the EU

Esther Artime, Nawab Qizilbash and Annalisa Rubino

Risk Management, OXON Epidemiology, Madrid,
Spain

Background:Medication Error (ME) is an unintended
failure in a treatment process that may lead to patient
harm. ME can relate to prescribing, storage, dispens-
ing, preparation and administration of medicines. ME
represents a public health and financial burden in
EU. The EU pharmacovigilance legislation of 2010 in-
cludes legal provisions for the reporting, evaluation
and prevention of ME. Good Vigilance Practice
(GVP) guidance was released late in 2015 to support
legislation implementation and to guide ME manage-
ment. This analysis provides an overview of additional
Risk Minimisation Measures (aRMM) addressing ME,
since therapeutic risk management was first introduced
to date.

Objectives: To describe aRMM imposed to prevent
ME in the period 2006-2015.

Methods: We reviewed the European Public Assess-
ment Reports (EPAR) database to identify medicinal
products first authorised between 1/1/2006 and 31/
12/2015. The number and percentage of products with

aRMMs targeting ME, as defined in the GVP, were
computed by calendar year and stratified by target
population and scope of intervention. Measures of ef-
fectiveness were also reviewed.

Results: The EPAR database included 550 non-ge-
neric products, of which 144 had aRMM. In 32 prod-
ucts (22.2%), aRMM were imposed to prevent or
minimise ME. The yearly frequency increased during
the study period up to 66.7% (n=8) and 31.6% (n=6)
in 2014 and 2015 respectively. The aRMM addressing
ME were more prevalent among products in the ATC
category of nervous system (6/32), alimentary tract
(5/32) and antineoplastic and immunomodulators (5/
32).
Additional RMM consisted of educational tools

targeting prescribers/nurses (29/32), patients (14/32)
and pharmacists (4/32). ME were mostly potential
risks (22/32) and included failure of administration de-
vise (n=5) or misreading of diagnostic images (n=3).
Effectiveness of aRMMs were described for 13/32
products, and included surveys (n=6) and drug
utilisation studies (n=4).

Conclusions: This review shows that over 20% of
aRMM imposed between 2006 and 2015 targeted
ME. This frequency increased over time, most notably
in 2014 and 2015. Further analyses will be needed to
monitor any impact of the most recent GVP guidance
on ME.

498. Utilization Heterogeneity of Aromatase
Inhibitor Agents for Breast Cancer Treatment in a
US Medicare Population

Matthew K. Breitenstein

Division of Epidemiology, Mayo Clinic, Rochester,
MN, USA

Background: Third generation aromatase inhibitor
(AI) agents approved for post-menopausal breast can-
cer(BC) treatment in United States have unknown
clinical differences. Heterogeneity in individual AI
agent utilization remains poorly characterized.

Objectives: Elucidate potential utilization heterogene-
ity of individual AI agents for BC treatment by clinical
and population characteristics.

Methods: Female BC patients, aged 65 and older,
with Medicare Part D benefits, newly diagnosed breast
cancer in 2007, and antiestrogen BC therapy
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utilization were identified(n=5,587) in a SEER-Medi-
care linked United States(US) 6 state sample. Median
(range) age at diagnosis was 74(65–90) with 28(0-
35) months of observation following BC diagnosis.
The majority (82.8%) of patients were Caucasian. Pa-
tient exposure to individual AI agents exemestane,
anastrozole, and letrozole were the outcomes of inter-
est, instances of overlap were removed from the co-
hort. Utilization heterogeneity was evaluated using
chi-square analysis of US state of residence, tumor
stage, zip code density, and zip code median income.
Density and income measures were stratified across
all zip codes contained within a 5% control sample
corresponding to sampled US states.

Results: AI agent utilization for exemestane 25(15-
369), anastrozole 258(194-3,536), and letrozole 134
(64-1,271) varied by state. Significant AI agent hetero-
geneity by state was observed for exemestane
(χ2=11.6,p=0.041), anastrozole(χ2=18.6,p=0.002),
and letrozole(χ2=24.7,p<0.001). Tumor stage was as-
sociated(p<0.001) with all AI agents utilization. Zip
code density was associated(p<0.005) with
anastrozole and letrozole. State, tumor stage, and zip
code density were associated(p<0.005) with
anastrozole and letrozole utilization in an additive
age-adjusted model.

Conclusions: While potential generalizability is lim-
ited to an aged Caucasian US population of post-men-
opausal women, anastrozole and letrozole utilization
appears to vary by US state, population density, and
tumor stage. AI agent utilization heterogeneity appears
to be potentially attributed to both clinically relevant
and population characteristics.

499. Does Concordance with Fixed-Dose
Combination (FDC) Treatment Guidelines
Improve Persistence? An Australian Population
Based Cohort Study

Andrea L. Schaffer1,2, Sallie-Anne Pearson1,2 and
Nicholas A. Buckley3

1Centre for Big Data Research in Health, University
of New South Wales, Sydney, New South Wales, Aus-
tralia; 2Faculty of Pharmacy, University of Sydney,
Sydney, New South Wales, Australia; 3School of Phar-
macology, University of Sydney, Sydney, New South
Wales, Australia

Background: In Australia, FDC products are not rec-
ommended for first-line hypertension therapy. While

the use of FDCs has increased substantially in recent
years, there is little information about how their use
in routine care compares to Australian guidelines.

Objectives: We investigated how first-line antihyper-
tensive therapy followed Australian recommendations,
and the impact of initiation outside recommendations
on treatment discontinuation in the first year.

Methods: We performed a population-based retro-
spective cohort study using dispensing data for a
10% sample of Australians (2005-2014). Among inci-
dent users of antihypertensive medicines, we identified
whether the choice of antihypertensive adhered to
Australian recommendations. We used logistic regres-
sion to determine whether adhering to guidelines at
initiation was associated with discontinuation of initial
therapy, and discontinuation of any therapy in the first
year of treatment.

Results: In our sample of 55 937 persons initiating
therapy, 5.0% initiated on a FDC. Persons initiating
FDCs had a higher median initiating defined daily
dose (DDD) for angiotensin-converting-enzyme inhib-
itors/angiotensin II receptor antagonists (2 vs 1,
p<0.001), but a lower median DDD for thiazide di-
uretics (0.5 vs 1, p<0.001). In the first year, 47.5%
of those who used a FDC were dispensed at least one
of the individual medicines that formed part of the
FDC prior to switching; only 1.7% were dispensed
both (as recommended). After adjusting for covariates
(including dose), persons initiating on FDCs were
more likely to discontinue their initial therapy
(OR=1.20, 95% CI 1.09-1.32) as well as all antihyper-
tensive drug treatment (OR=1.42, 95% CI 1.30-1.55)
in the first year compared to persons treated according
to the recommended monotherapy.

Conclusions: In Australia, FDCs are being used
outside guideline recommendations and often start
with higher doses. Initiation on FDCs and other
non-recommended treatments was associated with
lower persistence on antihypertensive therapy in the
first year. Long term effectiveness and outcomes
may be enhanced by initiating with low dose
monotherapy.

500. Characterization Of Pregnant Women With
Pre-Gestational Diabetes In the UK

Lucia Cea Soriano1,2, Sonia Hernández-Díaz3,
Kimberly G. Brodovicz4, Dorothee B. Bartels5, Lucia
Quesada-Muñoz2 and Luis A. García-Rodríguez1
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1Spanish Centre for Pharmacoepidemiologic Re-
search (CEIFE), Madrid, Spain; 2Department of Pre-
ventive Medicine and Public Health, Faculty of
Medicine, Complutense University of Madrid, Madrid,
Spain; 3Harvard T.H. Chan School of Public Health,
Boston, USA; 4Corp. Dept, Global Epidemiology,
Boehringer Ingelheim GmbH, Ingelheim, Germany; 5

Hannover Medical School.Institute for Epidemiology,
Social Medicine and Health Systems Research, Han-
nover, Germany

Background: Around 3% of pregnancies are affected
by pre-gestational or gestational diabetes. However,
little is known about the pharmacologic management
of diabetes and glycaemic control during pregnancy
in clinical practice.

Objectives: To describe both the prescription patterns
of antidiabetic medications by general practitioners
and the glycaemic control in pregnant women with
pre-gestational diabetes in the UK.

Methods: We used electronic medical records from
The Health Improvement Network (THIN) database
from January 1995-June 2012 to identify the first preg-
nancy in women 15 to 45 years of age with pre-gesta-
tional diabetes type 1 or type 2. Information on
prescription of specific antidiabetic medications as
well as glycaemic control measures (HbA1c) was ob-
tained from primary care provider records. Glycaemic
control was categorized according to HbA1c units as
good <=7%) or poor >7%). We evaluated treatment
patterns within 90 days before the last menstrual pe-
riod (LMP) and per trimester of pregnancy, and
HbA1c during the year before pregnancy and per
trimester.

Results: In a cohort of 1511 pregnant women with
pre-gestational diabetes, 60% had type 1 and 40% type
2. The prevalence of antidiabetic medication prescrip-
tions was 76% during the pre-pregnancy period and
80% during the 1st trimester (69% received insulin
and 19% oral antidiabetics with or without insulin).
Among those treated at LMP, 6.8% discontinued
while 35% of those non-treated initiated treatment by
the 1st trimester. The proportion of women with at
least one HbA1c value recorded within the year prior
to LMP were 76% for type 1 and 70% for type 2.
Among women with recorded HbA1c, the prevalence
of HbA1c>7% before pregnancy was 74% for type 1
and 48% for type 2. Those proportions remained sim-
ilar in the 1st trimester but came down to 35% in the
2nd and 33% in the 3rd trimesters for both subgroups.

Conclusions: The majority of women received treat-
ment before and during pregnancy. Glycaemic control
was worse among women with type 1diabetes and, al-
though it improved during pregnancy, one third of
women still had at least one elevated HbA1c measure-
ment throughout pregnancy.

501. Patient Characteristics Associated with
Persistent Tramadol Use for Patients with Chronic
Non-Cancer Pain in U.K. General Practices

Teng-Chou Chen1, Li-Chia Chen1 and Roger
Knaggs1,2

1Division for Social Research in Medicine and Health,
School of Pharmacy, University of Nottingham, Not-
tingham, UK; 2Nottingham University Hospitals
NHS Trust, Queen’s Medical Centre Campus, Notting-
ham, UK

Background: The persistent use of tramadol in pa-
tients with chronic non-cancer pain (CNCP) has been
suggested to be associated with increased tramadol-re-
lated deaths in the United Kingdom (U.K.). However,
no study has explored factors associated with persis-
tent tramadol use in CNCP patients in the U.K.

Objectives: This study aimed to identify factors asso-
ciated with persistent tramadol utilisation for patients
with CNCP in U.K. general practices.

Methods: Retrospective cohort study used the Clinical
Practice Research Datalink from 2000 to 2011. Adult
patients (≥18 years) prescribed tramadol during study
period with no cancer diagnosis before index date (first
tramadol prescription) were included and followed
from index date to the end of registration or end of
study. Persistent tramadol use was defined as a patient
received tramadol at least 3 quarters and more than
tramadol 15000 mg in the first patient-year. Demo-
graphics, disease history, medication use in 6 months
prior to index date and persistency of tramadol use of
each patient were measured. Logistic regression was
used to assess the association between patients’ char-
acteristics and tramadol persistent use, the results were
presented as odds ratio (OR) and 95% confidence in-
terval (CI).

Results: Overall, 81414 of 383725 (21.2%) tramadol
users were persistent tramadol users. Male (OR:
1.25; 95%CI: 1.17, 1.33; p<0.001) patients and those
aged 40-65 years (OR: 1.21; 95%CI: 1.07, 1.36;
p=0.002) were more likely to use tramadol regularly.
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Patients with arthritis (OR: 1.34; 95%CI: 1.23, 1.48;
p<0.001) were more likely to become persistent tram-
adol users when compared with patients with low back
pain. Patients taking higher dose of weak opioids (OR
ranged: 1.56, 5.6; all p<0.001) and tricyclic antide-
pressants (OR ranged: 1.32, 2; all p<0.001) prior to
tramadol initiation had an increased odds of using
tramadol persistently.

Conclusions: Patients with arthritis and those taking
weak opioids or tricyclic antidepressants were more
likely to become persistent tramadol users. Further re-
search is needed to evaluate tramadol related deaths
and adjusting for these baseline characteristics.

502. Patterns of Tiotropium Dispensing in the
United States and Impact of FDA Drug Safety
Communications

Elizabeth Kang1, Simone Pinheiro1, Esther Zhou1,
Yulan Ding1, Sally Seymour2 and Jacqueline M.
Major1

1Office of Surveillance and Epidemiology, FDA/
CDER, Silver Spring, MD, USA; 2Office of New
Drugs, FDA/CDER, Silver Spring, MD, USA

Background: Tiotropium is indicated for chronic ob-
structive pulmonary disease (COPD). The FDA issued
two drug safety communications (DSCs) related to the
cardiovascular safety of tiotropium, one in March
2008 warning of a potential increase in stroke risk
and a follow-up communication in January 2010
informing of an absence of a strong signal related to
cardiovascular events based on findings from a large
trial.

Objectives: To evaluate the impact of the two safety
communications in a large US claims database.

Methods: Monthly dispensing rates for tiotropium
initiators among 103,063 COPD patients ages 40
years and older were calculated from 2006-2012
using the IMS LifeLink database. Dispensing rates
for long-acting β-agonist (LABA) initiators were also
evaluated to explore product switching. The charac-
teristics of patients starting treatment around the
FDA safety communications were examined. Patterns
in dispensing rates in the two treatment groups were
examined and changes in trend before and after the
safety communication dates were evaluated using
interrupted time-series analysis (ITS). Subgroup anal-
yses of patients with greater cardiovascular (CV) risk

(e.g., CV comorbidity and patients 65 years and
older) were performed.

Results: A decreasing trend in dispensing rates was
present prior to the initial DSC in 2008. ITS analyses
suggest the early DSC caused an immediate 2.8%
(p-value=0.02) reduction in tiotropium initiation with
a continuous decreasing trend (-0.09% per month)
until the second DSC. The dispensing rate increased
2.5% (p-value=0.03) immediately after the second
DSC, reducing the overall decline in rate and stabiliz-
ing the trend. Dispensing patterns in LABA initiators
suggest potential product switching. No significant
changes in dispensing level or trend were observed
among COPD patients with CV comorbidity
(p-values>0.05).

Conclusions: Decreased tiotropium dispensing was
detected immediately following the initial DSC; how-
ever, the second DSC was associated with a reversal
of the decline. Future studies are needed to evaluate
the patterns among older populations and within-pa-
tient treatment patterns.

503. In-Hospital Antipsychotic Use Among Elderly
Patients Discharged to Nursing Homes

Kate L. Lapane1, Bill M. Jesdale1, Christine M.
Ulbricht1, Anne L. Hume2, Jacob Hunnicutt1, Jon
DeShazo3, Jennifer Tjia1 and Carmel M. Hughes4

1Quantiative Health Sciences, University of Massa-
chusetts Medical School, Worcester, MA, USA; 2Uni-
versity of Rhode Island, Kingston, RI, USA; 3Virginia
Commonwealth University, Richmond, VA, USA; 4

Queens University, Belfast, Northern Ireland, UK

Background: High antipsychotic use persists in
nursing homes (NHs) despite federal intervention
including boxed warnings from the Food and Drug
Administration (FDA) and prescribing regulations
from the Centers for Medicare and Medicaid Services
(CMS). Nearly half of NH residents on antipsychotics
initiate therapy before the NH admission. No estimates
of initiation in hospital settings exist.

Objectives: To estimate trends in the prevalence and
incidence of antipsychotic use among elderly patients
in hospital settings between 2000 and 2012.

Methods:We identified 297,127 hospitalizations from
189,225 unique patients aged ≥ 65 years without
schizophrenia, Tourette’s syndrome, or Huntington’s
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disease discharged from 104 hospitals in the United
States to nursing homes between 2000 and 2012 using
Cerner HealthFacts data. We estimated the prevalence
of antipsychotic use on the day of hospital admission.
Among those without an antipsychotic medication re-
corded on the day of admission, we estimated the pro-
portion with a medication record for an antipsychotic
at some point later in the hospital stay. A random ef-
fects logistic model was used to test for trends while
adjusting for clustering of patients within hospitals.

Results: On the day of admission, 15.3% received an
antipsychotic. Yearly estimates varied through time
(13.7% in 2000, 19.7% in 2007, 12.6% in 2012). Hal-
operidol was most commonly prescribed (47%),
followed by quetiapine (18%), and risperidone
(10%). Nine percent initiated an antipsychotic during
the hospital stay (range: 17.1% in 2000 to 6% in
2012; (p for monotonic trend < 0.0001)). Once initi-
ated, 70% had orders for an antipsychotic on the day
of hospital discharge.

Conclusions: In a frail population of elderly persons
discharged to NHs, antipsychotic use was common at
admission, and commonly initiated in this setting.
CMS efforts to develop a hospital-based quality indi-
cator to address the concern of initiation of antipsy-
chotics in hospital are warranted.

504. Use of New Oral Anticoagulants in the
Secondary Care Setting vs Primary Care in the
UK: Interim Results from Two Post-Authorisation
Studies

Deborah Layton1,2, Alison Evans1,2, Miranda
Davies1,2, Sandeep Dhanda1 and Saad A. W.
Shakir1,2

1Drug Safety Research Unit, Southampton, USA; 2

University of Portsmoth, Portsmouth, USA

Background: The Risk Management Plan for
rivaroxaban (Riv) included studies on the utilisation
and safety monitoring of Riv prescribed in primary care
(a Modified Prescription-Event Monitoring (M-PEM)
study; all indications) and secondary care (a Specialist
Cohort-Event Monitoring (SCEM) study; selected
indications incl. prevention of stroke and systemic
embolism in non-valvular atrial fibrillation (AF)).

Objectives: An ad hoc interim analysis to describe the
baseline bleeding risk characteristics of two interim
study Riv cohorts with AF.

Methods: Both studies used an observational cohort
design. Data (incl.selected pt baseline characteristics
as per HAS-BLED) were collected from forms sent
to specialists in secondary care Sep 2013 to Mar
2015 (datalock) and General Practitioners (GPs) in pri-
mary care Dec 2011 to Jul 2015 (datalock). Descrip-
tive statistics & univariate analyses [OR (95%CI)]
were calculated (% denominator assumes no missing
data). AF cohorts exclude pts with >1 indication.

Results: Interim AF cohort; SCEM=641, 53% male;
M-PEM=4764, 52% male. SCEM pts were more
likely than M-PEM pts to have a history of stroke
[39% vs 14%; OR 3.9 (2.3,4.7)], uncontrolled hyper-
tension [3% vs 1%; OR 3.8 (2.2,6.6)], clinical predis-
position to bleeds [4% vs 2%; OR 1.7 (1.1, 2.7); or
use drugs predisposing to bleeds [2% vs 1%; OR 3.5
(1.7,6.9)]. Baseline prevalence of abnormal liver func-
tion, renal disease, excess alcohol use & age 65+ yrs in
the 2 cohorts were similar. The HAS-BLED score dis-
tribution differed (ranksum p<0.001); HAS-BLED≥3
[6%vs 2%; OR 3.3 (2.3, 5.0)].

Conclusions: In this ad-hoc analysis, SCEM AF pts
appeared to have a higher burden of baseline bleeding
risk factors than M-PEM AF pts. This appears to be as
expected within healthcare systems, where complex
pts with multiple morbidities may be managed by spe-
cialists in secondary care. Considerations include dif-
ferences in the recording of data in medical records
held by specialists compared to GPs and interim co-
hort sample size. Nevertheless, these findings support
the need for systematic surveillance across healthcare
settings to evaluate full spectrum of pts at risk.

505. Poor Adherence With Non-Vitamin K Oral
Anticoagulant (Dabigatran, Rivaroxaban) Among
Patients With Nonvalvular Atrial Fibrillation
Initiating Anticoagulant Therapy In 2013 In
France. A Cohort Study On The French Healthcare
Databases

Géric Maura1,2, Antoine Pariente2,3, Alain Weill1,
François Alla1 and Cécile Billionnet1

1National Health Insurance (CNAMTS), Paris,
France; 2Université de Bordeaux, Bordeaux, France;
3INSERM U657, Bordeaux, France

Background: As a more convenient alternative to Vi-
tamin K antagonists (VKA) for which poor adherence
is a common problem, non-VKA Oral Anticoagulants
(NOAC), dabigatran and rivaroxaban, have been

abstract 295

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



promoted for the prevention of stroke in patients with
nonvalvular atrial fibrillation (nv-AF).

Objectives: To describe adherence rates of nv-AF pa-
tients to dabigatran and rivaroxaban in the year follow-
ing treatment initiation.

Methods: This study included VKA-naïve patients
with nv-AF who initiated dabigatran (110mg/150mg)
and rivaroxaban (15mg/20mg) between 2013 January
1st and June 30th; using data from the French National
Health Insurance databases (SNIIRAM-PMSI) general
scheme (almost 50 million people, 75% of the French
population). Patients presenting a contraindication or
discontinuous enrollment were excluded. One-year ad-
herence was defined using the proportion of day cov-
ered (PDC, ratio of total days supplied divided by
360-day follow-up duration after treatment initiation)
of 80% or more. Sub-group analyses were performed
after excluding patients who i) died; ii) died or
switched to VKA or another NOAC, during the 360
day-follow-up period.

Results: Study included 11,742 patients treated with
dabigatran (men: 52%, mean age: 73.7±11.0 years,
80 and over: 34.5%) and 11,710 with rivaroxaban
(men: 54%, mean age: 73.7±11.1y, 80 and over:
34.3%). During follow-up, switch towards VKA was
observed in 14.5% dabigatran and 11.7% of
rivaroxaban patients; 10.2% and 5.9% switched to-
wards another NOAC (including apixaban); 4.4%
and 4.3% died, respectively. The proportion of adher-
ent patients was 51.8% (i: 53.8%; ii: 67.6%) in
dabigatran- and 58.3% (i: 60.6%; ii: 70.5%) in
rivaroxaban-treated patients.

Conclusions: One-year adherence to NOAC therapy
is poor in French nv-AF patients initiating anticoagu-
lant treatment. Reinforced teaching of both patients
and prescribers regarding the benefits of optimal ad-
herence may help to guarantee translation of trials re-
sults to clinical practice.

506. Neurodevelopmental Problems At 18 Months
Among Children Exposed To Paracetamol In Utero
– A Propensity Score Matched Cohort Study

Richelle Vlenterie1,2, Mollie E. Wood2, Ragnhild Eek
Brandlistuen2,3, Nel Roeleveld1,4, Marleen M. H. J.
van Gelder1,5 and Hedvig Nordeng2,6

1Department for Health Evidence, Radboud Institute
for Health Sciences, Radboud University Medical

Center, Nijmegen, Netherlands; 2

PharmacoEpidemiology & Drug Safety Research
Group, Department of Pharmacy, School of Phar-
macy, University of Oslo, Oslo, Norway; 3Department
of Child Development and Mental Health, Norwegian
Institute of Public Health, Oslo, Norway; 4Depart-
ment of Pediatrics, Radboudumc Amalia Children’s
Hospital, Radboud University Medical Center, Nijme-
gen, Netherlands; 5Radboud REshape Innovation
Center, Radboud University Medical Center, Nijme-
gen, Netherlands; 6Domain for Mental and Physical
Health, Norwegian Institute of Public Health, Oslo,
Norway

Background: Prior studies showed that children ex-
posed to paracetamol during fetal life might have an
increased risk of neurodevelopmental problems. Since
paracetamol is one of the most commonly used medi-
cations during pregnancy, even small increases in the
risk of neurodevelopmental problems may have con-
siderable implications for public health.

Objectives: To examine associations between prenatal
paracetamol exposure and neurodevelopmental prob-
lems among children at 18 months.

Methods: Using data from the Norwegian Mother and
Child Cohort Study, we applied propensity score (PS)
matching to examine associations between prenatal
paracetamol exposure and neurodevelopmental prob-
lems among children at 18 months. Paracetamol use
was classified into short-term <28 days) and long-
term (≥28 days) exposure.

Results: Of the 51 200 pregnancies included in our
study, 40.5% of mothers (n=20 749) used paraceta-
mol at least once during pregnancy. In the PS-
matched analyses, long-term paracetamol exposure
during pregnancy was associated with communica-
tion problems (OR: 1.38, 95% CI 0.98-1.95) and
delayed motor milestone attainment (OR: 1.35,
95% CI 1.07-1.70). We did not observe increased
risks after short-term exposure. Sensitivity analyses
for several indications showed similar effects as
the PS-matched analyses, suggesting no confound-
ing by indication.

Conclusions: Long-term exposure to paracetamol in
utero was associated with modestly increased risks of
motor milestone delay and impaired communication
skills among children at 18 months. Caution is war-
ranted when considering long-term use of paracetamol
during pregnancy; however, women with severe pain
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conditions should not be deprived of appropriate
pharmacotherapy.

507. Mood Stabilizer Use and Risk of Ischemic
Placental Disease

Jacqueline M. Cohen1, Elisabetta Patorno2, Krista F.
Huybrechts2, Yoonyoung Park1,2, Brian T.
Bateman2,3 and Sonia Hernandez-Diaz1

1Department of Epidemiology, Harvard T.H. Chan
School of Public Health, Boston, MA, USA; 2Division
of Pharmacoepidemiology & Pharmacoeconomics,
Department of Medicine, Brigham and Women’s Hos-
pital and Harvard Medical School, Boston, MA,
USA; 3Department of Anesthesia, Critical Care, and
Pain Medicine, Massachusetts General Hospital, Bos-
ton, MA, USA

Background: Anticonvulsant use in pregnancy is in-
creasing, particularly for treatment of bipolar disorder.
Some animal and human studies have raised concerns
of fetal growth restriction following pregnancy expo-
sure, which may be a manifestation of ischemic pla-
cental disease.

Objectives: To determine if the use of mood stabi-
lizers (lithium and specific anticonvulsants) in preg-
nancy are associated with increased risk of ischemic
placental disease and its components (preeclampsia,
placental abruption, growth restriction).

Methods: A cohort study was carried out using the
Medicaid Analytic eXtract (MAX) data for pregnant
women linked to live born infants enrolled in Medic-
aid, 2000-2010. We assessed the exposure to mono-
therapy of the following medications during the first
20 weeks of pregnancy: lithium, carbamazepine,
lamotrigine, oxcarbazepine, topiramate, and valproate.
The reference group did not use an anticonvulsant or
lithium during the three months prior to conception
or the first half of pregnancy. Risk ratios (RRs) and
95% confidence intervals (CIs) were estimated using
log-binomial regression with propensity score weights
to control for confounding.

Results: Among 1,472,672 included deliveries,
10,690 (0.7%) were exposed to mood stabilizer mono-
therapy. Potential indications for monotherapy were
bipolar disorder (39%), migraine (32%), epilepsy
(26%), and neuropathic pain (7%); each was associ-
ated with all outcomes studied in the untreated. Unad-
justed models suggested increased risks of ischemic

placental disease, RR (95% CI) 1.33 (1.25-1.41) for
any mood stabilizer monotherapy (ranging from 1.16
to 1.54 for each drug), and all individual outcomes.
However, results were strongly attenuated with con-
founder adjustment; adjusted RR for ischemic placen-
tal disease 0.90 (0.85-0.97) for any mood stabilizer
(ranging from 0.88 to 1.01 for each drug). Null results
were seen for all individual drugs and specific out-
comes in adjusted models, except for a slight negative
association for preeclampsia with any mood stabilizer
and valproate monotherapy.

Conclusions: This study suggests that mood stabi-
lizers are not associated with an increased risk of is-
chemic placental disease after accounting for
confounding by indication.

508. Maternal and Infant Characteristics –
Differences and Similarities Between the Nordic
Countries and the United States

Lukas Löfling1, Gabriella Bröms1,2, Shahram
Bahmanyar1 and Helle Kieler1

1Centre for Pharmacoepidemiology, Department of
Medicine Solna, Karolinska Institutet, Stockholm,
Sweden; 2Division of Internal Medicine, Danderyd
Hospital, Stockholm, Sweden

Background: Data from the Nordic health care regis-
ters have been of great value in perinatal epidemiolog-
ical research. It has been assumed that findings in the
Nordic population (Denmark, Finland, Iceland, Nor-
way, and Sweden) are applicable to other populations,
such as the population of the United States (US).

Objectives: To describe and compare maternal and in-
fant characteristics between the Nordic and the Amer-
ican populations as recorded in the official statistics.

Methods: This population-based study included data
on all women who gave birth, and their infants, in
the Nordic countries and the US. The data was ob-
tained from the US National center for Health Statis-
tics and the official statistics from the Nordic
countries and included births from 2006 to 2010.

Results: The mean maternal age at delivery was lower
in the US than in the Nordic countries (27.5 versus
30.3 years). Cesarean sections (32.2 versus 17.9 per-
cent), low birth weight (8.2 versus 4.8 percent), and
preterm birth (12.3 versus 5.9 percent) were more
common in the US than in the Nordic countries.
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Smoking during early pregnancy was slightly less
common in the US compared to the Nordic countries
(9.8 versus 11.2 percent). Restricting the data from
the US to women with a university degree, characteris-
tics such as age at delivery, birth weight, and preterm
deliveries were more in alignment with the Nordic
data.

Conclusions: There are differences in some key ma-
ternal and neonatal characteristics between the Nordic
countries and the US. However, some characteristics
are related to socioeconomic status and the Nordic
data seems to be applicable to the part of the popula-
tion in the US with higher SES.

509. Preconception Use of Pain Relieving
Medication and Time to Pregnancy: A Prospective
Study

Kathryn A. McInerney1, Elizabeth E. Hatch1, Amelia
K. Wesselink1, Kenneth J. Rothman1,2, Ellen M.
Mikkelsen3 and Lauren A. Wise1

1Department of Epidemiology, Boston University
School of Public Health, Boston, MA, USA; 2Health
Solutions, RTI, NC, USA; 3Department of Clinical Ep-
idemiology, Aarhus University Hospital, Aarhus,
Denmark

Background: Reproductive-aged women in the
United States commonly use pain relieving medica-
tions. However, the effects of these medications on
fecundability are unknown.

Objectives: To evaluate the association between
fecundability and preconception use of pain
medications.

Methods: Data were analyzed from Pregnancy Study
Online (PRESTO), a North American preconception
cohort study. A total of 1763 female pregnancy plan-
ners were followed prospectively until self-reported
pregnancy, initiation of fertility treatment, loss-to-fol-
low-up, or 12 months, whichever occurred first. Past-
month use of acetaminophen, aspirin, ibuprofen,
naproxen, and opioids was reported at baseline and
at each bimonthly follow-up. Multivariable-adjusted
fecundability ratios (aFR) and 95% confidence inter-
vals (CI) were calculated using proportional probabil-
ities regression models. Models were adjusted for
demographics, lifestyle and anthropometric factors, re-
productive history, gynecologic morbidity, and indica-
tions for use of pain medications (e.g. endometriosis,

migraine headaches, antibiotic use as a proxy for fe-
ver/infection).

Results: At baseline, 1279 (73%) women reported
using ≥1 pain-relieving medication in the past month.
When compared with non-use of pain relieving medi-
cations, use of naproxen (aFR: 0.76, 95% CI: 0.61-
0.93) and opioids (aFR: 0.81, 95% CI: 0.59-1.10)
was associated with reduced fecundability. There was
little evidence of association between fecundability
and acetaminophen, aspirin, or ibuprofen. Similar re-
sults were observed for baseline and time-varying
analyses. Among women younger than 30, acetamino-
phen use reported at baseline was associated with a
23% increase in fecundability (95% CI: 1.03-1.48); a
slight inverse association was observed among women
≥30 (aFR=0.87, 95% CI: 0.72-1.05).

Conclusions: Preconceptional use of pain-relieving
medications may influence human fecundability, and
associations may vary by active agent. Residual con-
founding by indication may partially explain these re-
sults, warranting further research.

510. A Systematic Review of Enrollment and
Retention in US Pregnancy Exposure Registries
and Corresponding Pharmacovigilance Systems

Steven T. Bird1, Christian Hampp1, Lockwood
Taylor1, Kate Gelperin1, Marsha Reichman1 and
Leyla Sahin2

1Division of Epidemiology, Office of Surveillance and
Epidemiology, Center for Drug Evaluation and Re-
search, US Food and Drug Administration, Silver
Spring, MD, USA; 2Division of Pediatric and Mater-
nal Health, Office of New Drugs, Center for Drug
Evaluation and Research, US Food and Drug Admin-
istration, Silver Spring, MD, USA

Background: Pregnancy Exposure Registries (PER)
and spontaneous reports (SR) are important tools to
evaluate medical product safety in pregnancy.

Objectives: To contrast (1) enrollment and retention
in PER and (2) capture of SRs for pregnancy exposure,
in the context of pregnancy drug utilization data.

Methods: PERs for FDA approved drugs and bio-
logics were identified in a previous systematic review
(Jan 2014). A standardized information request (IR)
obtained data on (1) enrollment and retention in PERs,
capture of birth outcomes, child follow-up, and (2) SR

abstract298

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



for pregnancy exposures in the sponsors’ worldwide
pharmacovigilance databases. Drug utilization data
among 1.9 million live birth pregnancies in the Senti-
nel Distributed Database were used to quantify real-
world exposure of these products in pregnant women.

Results: We identified 37 registries and 34 (91.9%)
completed the IR. Median (interquartile range, IQR)
PER enrollment is contrasted with median (IQR) cap-
ture of SRs and is shown within categories of actual
use data, defined as: 1) Not Rare, >20/100,000 Senti-
nel exposed pregnancies to registry product (n=7 reg-
istries): PER enrollment: 810 pregnancies (308-
2419), SR: 1097 pregnancies (880-1423); 2) Rare,
0.5-20/100,000 Sentinel exposed pregnancies (n=14):
PER: 50 (19-251), SR: 695 (221-2644); 3) Very Rare,
≤0.5/100,000 Sentinel exposed pregnancies (n=13):
PER: 4 (2-20), SR: 47 (5-266). Among registries en-
rolling ≥10 pregnancies (n=23), median retention rate
to childbirth was 88.4% (73.3-94.9). For registries
with ≥10 children, median retention rate to achieve
protocol specified follow-up of >1 day to <6 months
(n=4) was 83.4% (47.5-79.23) and >6 months
(n=11) was 57.1% (35.0-71.6).

Conclusions: Products with greater use among preg-
nant women in Sentinel had more successful PER en-
rollment. Products with rare or very rare use had a
larger median number of SRs versus PER enrolled
pregnancy exposures, suggesting these products espe-
cially may benefit from a comprehensive pregnancy
surveillance system with multiple data streams. Most
registries had acceptable capture of birth outcomes, al-
though retention decreased with longer follow-up.

511. Antidepressant Use in Pregnancy and the Risk
of Attention Deficit with or without Hyperactivity
Disorder in Children

Takoua Boukhris1, Odile Sheehy2 and Anick Berard1

1Pharmaceutic Sciences, University of Montreal- Fac-
ulty of Pharmacy, Montreal, QC, Canada; 2Research
Center, CHU Sainte-Justine, Montreal, QC, Canada

Background: The association between antidepressant
(AD) use during pregnancy and the risk of attention
deficit with or without hyperactivity disorder (ADHD)
in children is controversial.

Objectives: We sought to evaluate the risk of ADHD
associated with overall and class-specific antidepres-
sant exposure in-utero.

Methods: We performed a register-population based
cohort study, using an ongoing population-based co-
hort, the Quebec Pregnancy/Children Cohort (QPC),
which includes data on all pregnancies and children
in Quebec from 1998-2009. Antidepressant exposure
during pregnancy was defined according to trimester,
and specific antidepressant classes. Children with
ADHD were defined as those with at least one diagno-
sis of ADHD or prescription filled for ADHD medica-
tions between birth and the end of follow-up. Cox
proportional hazards regression models were used to
estimate crude and adjusted hazard ratios (HRs) with
95% confidence intervals.

Results: During 542,897.28 person-years of follow-
up, 4564 infants (3.16%) were diagnosed with ADHD.
The mean age at first ADHD diagnosis was 6.35 ±
2.33 years (median, 7.00 years) and the mean age at
first ADHD medication was 7.00 ± 1.54 years (me-
dian, 7.03 years). AD use during the 2nd or 3rd trimes-
ter of pregnancy was significantly associated with an
increased risk of ADHD (aHR= 1.28; 95% CI 1.03-
1.59; 134 exposed cases)) event after adjusting for po-
tential confounders, including maternal history of de-
pression and ADHD; tricyclic ADs use was
significantly associated with an increased risk of
ADHD (aHR=1.76; 95% CI 1.01-3.06; 16 exposed
cases); SSRI and SNRI use were increasing the risk
of ADHD but estimates were non-statistically
significant.

Conclusions: Our findings suggest that use of ADs
during the 2nd or 3rd trimester of pregnancy, specifi-
cally tricyclic antidepressants, is an independent risk
factor for ADHD in children above and beyond the
risk associated with maternal depression or ADHD.
Our results are suggesting that medications with sero-
tonergic effect during pregnancy have an impact on
the risk of ADHD.

512. Estimation of Gestational Age at Birth Using
Claims-Based Algorithms in a Commercially
Insured US Population

Anna E. Wallace1,2, Brian K. Lee2, Nandini Selvam1,
Loni Tabb2, Michael Yudell2, Renee Turchi2 and
Craig J. Newschaffer2,3

1HealthCore, Inc, Wilmington, DE, USA; 2Epidemiol-
ogy and Biostatistics, Dornslife School of Public
Health, Drexel University, Philadelphia, PA, USA; 3

AJ Drexel Autism Institute, Drexel University, Phila-
delphia, PA, USA
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Background: Gestational age at birth (GAB) is an es-
sential variable for perinatal epidemiology, although
unavailable in administrative claims data. Due to a
lack of clinical data needed to estimate GAB, claims-
based research has traditionally used a fixed-period
of 270-280 days. Claims contain rich information
about procedures used during pregnancy that may be
leveraged to improve GAB estimation.

Objectives: To develop and evaluate algorithms for
the estimation of GAB using claims data.

Methods: A retrospective cohort study was conducted
among 28,889 deliveries identified from the
HealthCore Integrated Research Database and linked
to due date information from a care management pro-
gram. Six algorithms for estimating GAB were built
in a training cohort of 9,812 women and tested in a
validation cohort of 19,077 women. Performance of
algorithms including fixed-period and those estimated
using dates of procedures targeted to specific gesta-
tional age intervals (4 algorithms described previously
and 2 novel approaches) were compared graphically
(plotting distributions of difference between claims-
based and due date-based GAB) and by testing the dif-
ference in the proportion with claims-based and due
date-based GABs within 1 week using McNemar’s
chi-squared statistic.

Results: The best performing algorithm, the
‘weighted procedure date-based average’ used proce-
dure date information weighted according to the
procedure’s time period of recommended use to
estimate GAB. The algorithm estimated 67% of all
deliveries and 60% of preterm deliveries within 1
week of the due date-based GAB. The proportion of
deliveries with estimated GAB within 1 week of
due date-based GAB was statistically significantly
greater than any other algorithm (p<.001 for all
comparisons) although other procedure date-based
algorithms also performed well.

Conclusions: Claims-based algorithms for estimating
GAB based on procedure dates performed better than
those assuming fixed-period GAB. In the absence of
procedure date information, preterm delivery diagno-
sis codes should be used to flag preterm deliveries
and fixed-periods of 35 weeks for preterm and 39
weeks for non-preterm deliveries should be used.

513. Risk of Infections During the First Year of Life
After In Utero Exposure to Drugs Acting on
Immunity: A Population-Based Cohort Study

Lucie Palosse-Cantaloube, Caroline Hurault-Delarue,
Anna-belle Beau, Jean-Louis Montastruc, Isabelle
Lacroix and Christine Damase-Michel

Pharmacologie, Université Toulouse III, CHU, Tou-
louse, France

Background: Antenatal exposure to immunosuppres-
sive drugs has been associated with the alteration of
biological immunity parameters. Little is known, how-
ever, of the potential effects of in utero exposure to
these drugs on the newborn’s immunity.

Objectives: The aim of the study was to evaluate the
association between in utero exposure to drugs that po-
tentially exhibit immunosuppressive activity and oc-
currence of infections during the first year of life.

Methods: We conducted a cohort study on the pre-
scription data of pregnant women and their children
registered in the EFEMERIS cohort (France), during
a one-year period. We classified in utero child expo-
sure according to the number of reimbursements for
immunosuppressive drugs during pregnancy. The
number of infectious episodes during the first year of
life was estimated through the number of anti-infective
drugs dispensed. The association between the number
of infectious episodes and in utero exposure to immu-
nosuppressive drugs was estimated by a quasi-Poisson
regression with adjustment for confounders.

Results: The study population consisted of 9,614 chil-
dren, 3,141 of whom had been exposed to immunosup-
pressive drugs during pregnancy. The most frequently
immunosuppressive drugs prescribed were corticoste-
roids. The mean number of infectious episodes during
the first year after birth increased with the number of
immunosuppressive drugs dispensed during preg-
nancy. After adjustment for potential confounders, in
utero exposure to immunosuppressive drugs was sig-
nificantly associated with the number of infectious ep-
isodes during the first year of life (adjusted RR 1
exposure VS 0=1•12, 95% CI 1•07 to 1•18 / RR 2 ex-
posures VS 0=1•20, 95% CI 1•12 to 1•29 / RR 3 or
more exposures VS 0=1•35, 95% CI 1•24 to 1•46).

Conclusions: Intrauterine exposure to potentially im-
munosuppressive drugs was associated with an in-
creased susceptibility to infections in early childhood.

514. Predictors and Clinical Impact of
Indeterminate QuantiFERON-TB Gold Testing in
Inflammatory Bowel Disease
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Ravy K. Vajravelu1, Mark T. Osteroman1, Faten N.
Aberra1, Jason A. Roy2, Gary R. Lichtenstein1,
Ronac Mamtani2,3, David S. Goldberg1,2 and James
D. Lewis1,2, Frank I. Scott1,2,4

1Division of Gastroenterology, Department of Medi-
cine, University of Pennsylvania, Philadelphia, PA,
USA; 2Center for Clinical Epidemiology and Biosta-
tistics, Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA, USA; 3Abramson
Cancer Center, Perelman School of Medicine, Univer-
sity of Pennsylvania, Philadelphia, PA, USA; 4Divi-
sion of Gastroenterology, Department of Medicine,
University of Colorado Denver School of Medicine,
Aurora, CO, USA

Background: Prescribing guidelines recommend test-
ing for latent tuberculosis prior to and intermittently
during therapy with TNF-α inhibitors. Indeterminate
(IND) QuantiFERON-TB Gold (QFTG) results are
commonly encountered in clinical practice.

Objectives: To determine factors associated with IND
QFTG results in inflammatory bowel disease (IBD)
patients and whether IND results are associated with
delays in therapeutic decision making and IBD-related
morbidity.

Methods: This retrospective cohort study included pa-
tients with IBD who had QFTG testing from 2009 to
2014. All individuals with IND QFTG results and 2:1
negative controls were abstracted for evaluation. The
association between demographic and clinical data at
the time of QFTG testing and results was assessed
using multivariable logistic regression. Inverse proba-
bility-of-treatment (IPTW) regression models were
employed to assess the association between IND
QFTG result and risk of delay in medication change,
therapy interruption, hospitalization, or surgery.

Results: 411 patients with QFTG testing were identi-
fied, of which 80 were IND. No patient with an IND
result subsequently had a confirmed LTBI. Hospitali-
zation at the time of QFTG (OR 3.8, 95% CI 1.9–
7.7) and systemic steroid use (OR 4.4, 95% CI 2.0–
9.6) were associated with IND QFTG, but immuno-
modulator use (OR 3.1, 95% CI 0.9-9.8) and TNF-α
inhibitor use (OR 0.9, 95% CI 0.2–4.6) were not.
IND QFTG was associated with a 11.1% (95% CI
0.2–22.1%) greater probability of hospitalization or
re-hospitalization in 60 days and a 18.1% (95% CI
8.8–27.4%) greater probability of a delay in planned
initiation or change of TNF-α inhibitor therapy.

Conclusions: Systemic steroid use and hospitaliza-
tion were associated with increased odds of an IND
QFTG result, and IND QFTG results were associated
with subsequent hospitalization and delay in initiation
of TNF-α inhibitor therapy compared to negative
results. Clinicians should consider earlier QFTG
screening when possible to avoid such delays in care.
Moreover, pre-test probability of tuberculosis expo-
sure should be taken into account when interpreting
IND results.

515. The Development And Evaluation Of A
Dynamic Risk Model For Hospital Associated
Hyperkalemia

Yan Li1, Benjamin Staley2, Carl Henriksen1, Paul
Kubilis1, Gigi Lipori2, Babette Brumback3, Thomas
E. Johns2 and Almut G. Winterstein1,3

1Pharmaceutical Outcome and Policy, College of
Pharmacy, University of Florida, Gainesville, FL,
USA; 2University of Florida Health Shands Hospital,
Gainesville, FL, USA; 3Epidemiology and Biostatis-
tics, College of Public Health and Health Profes-
sionals and College of Medicine, University of
Florida, Gainesville, FL, USA

Background: Hyperkalemia is a common and poten-
tially life-threatening adverse event in the hospital set-
ting. Risk factors (RFs) for hyperkalemia are well-
described. With the advancement of hospital electronic
health record (EHR), it is of great interest to construct
a fully-automated, score-based alert system that can
extract known RFs directly from EHR to flag patients
at highest risk of developing hospital associated
hyperkalemia and at greatest need for intervention.

Objectives: To build a dynamic risk prediction model
for hospital associated hyperkalemia and evaluate its
predictive performance.

Methods: Our retrospective cohort included all admit-
ted adults from the two largest UF affiliated hospitals
between 1/1/2012-11/1/2013. Hyperkalemia was de-
fined as (1) having two abnormal serum potassium
values (≥5.5 mmol/L) within 6 hours or (2) having
one abnormal value and subsequent medication treat-
ment within 12 hours. 36 RFs identified from literature
were operationalized using discrete EHR data ele-
ments. For each of the first 5 hospital-days, we
modelled the probability of developing hyperkalemia
at the subsequent hospital-day using logistic regres-
sion. Predictive performance of our model was
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validated with 100 bootstrap datasets and evaluated by
c-statistics and Hosmer–Lemeshow (HL) test.

Results: The prevalence of hyperkalemia events
across 262,314 hospital-days was 0.4% (1,042 events).
The validated c-statistics for our models ranged from
0.81(Day2) to 0.89(Day1) and the HL test p values
ranged from 0.037(Day2) to 0.089(Day1). For the
Day1 prediction, 8.2% of patients with risk scores in
the 95th percentile developed hyperkalemia and
accounted for 63.9% of all events. Predictors that con-
sistently remained significant (p < 0.05) across all
modelling days included most recent highest potas-
sium value, renal impairment, acidosis and use of va-
soactive beta agonists.

Conclusions: Our model achieved excellent discrimi-
nation and adequate calibration ability. Once exter-
nally validated, this risk assessment tool could be
used to prospectively identify individuals at risk for
hyperkalemia and thus guide effective prevention.

516. Benefit-Risk of Artemether-Lumefantrine
versus Artesunate-Amodiaquine for
Uncomplicated Malaria in Under 5 Year Olds in
Ghana Using the PhRMA BRAT Framework

Daniel Ankrah1,2 and Joseph Turkson2

1Pharmacoepidemiology & Clinical Pharmacology,
Utrecht University, Utrecht, Netherlands; 2Pharmacy,
Korle-Bu Teaching Hospital, Accra, Ghana

Background: Allopathic medicines are associated
with both benefits and risks. These qualities need to
be considered concurrently during the life cycle of all
medicines. In sub-Saharan Africa there are regional
differences in the choice of anti-malarials which are
based exclusively on empirical information.

Objectives: To compare benefits and risks of
artemether-lumefantrine (AL) and artesunate-
amodiaquine (ASAQ), among under 5 years old chil-
dren in Ghana using the PhRMA BRAT framework.

Methods: Design: The literature was reviewed for all
clinical trials (randomized controlled trials) done in
Ghana using the two drugs. Search engines used were
Embase, Pubmed and Cochrane Library. Various such
terms were used to extract publications. The inclusion
criteria were a study looking at both medicines concur-
rently, done in Ghana, and that considered both bene-
fits and risks.

Setting: Under 5 years old with uncomplicated ma-
laria in Ghana.
Exposure: Treatment with AL or ASAQ.
Main outcome measure: The main outcome (bene-

fit) of interest was absence of parasitaemia on day
28 post-treatment after adjusting for genotyping using
PCR. Risks were the reported adverse events after
treatment.
Statistical analysis: Tabular and graphical displays

were generated. Value trees were made using the odds
ratios of benefits and risks. This was followed by key
benefit-risk summary tables and corresponding Forest
plots using risk differences. All analyses were done
using SAS version 9.3.

Results: Only one study satisfied all the inclusion
criteria. For benefits the odds ratio (OR) comparing
AL to ASAQ was 1.1 (95% CI 0.84 to 1.45); the risks
identified comparing AL with ASAQ were anaemia
(OR, 0.79 [95% CI 0.66 to 0.96]); respiratory symp-
toms (OR, 0.87 [95% CI 0.71 to 1.08]); gastrointesti-
nal symptoms (OR, 0.79 [95% CI 0.58 to 1.07]); and
dermatological symptoms (OR, 0.65 [95% CI 0.35 to
1.20]). Odds ratio for serious adverse reactions was
1.00.

Conclusions: Although AL shows better benefit-risk
profiles compared to ASAQ according to this study,
most of the associations are not significant. This may
account for the regional choice differences.

517. Knowledge, Attitude, and Perception of
Parents Towards Antibiotics Use for Upper
Respiratory Tract Infections in Children in Holy
Makkah, Kingdom of Saudi Arabia

Abdul Haseeb1,2, Majd Yousuf Lamfon1, Malak
Mohammad Almatrafi1, Imtinan Abdullah
Almasoudi1 and Fahad Saleem2

1Department of Clinical Pharmacy, College of Phar-
macy, Umm Al Qura University, Makkah, Saudi Ara-
bia; 2Department of Social & Administrative
Pharmacy, School of Pharmaceutical Sciences, Uni-
versity of Sains Malaysia, Penang, Malaysia,
Malaysia

Background: Upper respiratory tract infection is most
frequently reported among children. Majority of such
infections are viral oriented and does not require anti-
biotics. Parent’s attitude and perception may result to
inappropriate antibiotics use, resulting to antimicrobial
resistance in general.
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Objectives: Aim of this study was to study and analyze
parental belief about antibiotics use for children with up-
per respiratory infections in Holy Makkah, Kingdom of
Saudi Arabia, where most parents can access commu-
nity pharmacy and obtain antimicrobials by pharmacist.

Methods: A knowledge attitude practice questioner
was adopted from previous study conducted in Greece
by Panagakou et al. Study was conducted during Sep-
tember till December 2015. The sample of the study
contained parents from different areas of Makkah re-
gion. Simple random stratified sampling was used to
select representative sample of parents.

Results: Five hundred & fifty six parents completed
the questioner. Most of the mothers (95%) responded
among parents. 67% were having no health insurance
to cover medications costs. Most of them (74%) were
related to medium income level. Seventy percent of
the parents believed physicians as a source of informa-
tion for judicious antibiotics use. Interestingly, only 8
percent were agreed that most of the upper respiratory
tract infections are caused by viral reasons. Majority of
Saudi parents (53%) expect pediatricians to prescribe
antimicrobials for their children for symptoms like
cough, nose discharge, sore throat and fever.

Conclusions:Majority of Saudi parents believe on pe-
diatricians and use antibiotics on physicians advice.
Most of them expect antibiotics from their physicians
as primary treatment for upper respiratory tract infec-
tions. There is need of more educational activities to
parents by pharmacist to prevent antibiotics overuse
among children.

518. A Qualitative Study to Identify Interventions
to Reduce Pain or Syncope Related to Adolescent
Vaccination

Jennifer L. Kuntz1, Michelle L. Henninger1, Jennifer
Schneider1, Alison Firemark1, Karin Bok2, Jennifer
Gordon2 and Allison L. Naleway1

1Kaiser Permanente Northwest Center for Health Re-
search, Portland, OR, USA; 2National Vaccine Pro-
gram Office, Washington, DC, USA

Background: There has been little research into the
perspectives of patients, parents, and healthcare pro-
viders regarding recommended, but not widely imple-
mented, strategies for pain management and syncope
that may improve the adolescent vaccination experi-
ence and future receipt of vaccinations.

Objectives: To qualitatively assess patient, parent, and
provider preference for and acceptance of strategies to
reduce acute pain and syncope associated with adoles-
cent vaccination.

Methods:We employed qualitative research methods
to identify interventions for reducing pain and
preventing syncope among adolescents undergoing
vaccination at Kaiser Permanente Northwest
(KPNW). We conducted focus groups with re-
cently-vaccinated 11-17 year-olds and their parents
to explore perceptions of adverse events associated
with vaccination and receptivity to potential inter-
ventions. We interviewed clinical staff who provide
patient care during vaccination. A qualitative meth-
odologist conducted the focus groups and interviews
and content analysis to identify promising interven-
tions for presentation at a data synthesis workshop
to identify approaches to be piloted in KPNW
clinics.

Results: Patients, parents, and provider were generally
receptive to recommended interventions. More spe-
cific feedback included:
• Willingness to use pre-visit education, breathing ex-
ercises, social support or distraction, and water con-
sumption; interest in a list of options for
interventions at start of visit

• Mixed reactions to topical anesthetics and negative
reactions for caffeine consumption

• Need for verbal education and messaging about po-
tential outcomes following vaccination

• Emphasis on identification of patients who are
anxious about vaccination prior to visit

• Provider emphasis on interventions that could be
conducted within limited clinical time.

Conclusions: Patients, parents, and providers ac-
knowledged the value of interventions to reduce pain
and syncope following adolescent vaccination. The
results of the qualitative study are being vetted
through a data synthesis workshop. Interventions de-
veloped in that workshop will be piloted at KPNW
clinics.

519. Drug Safety of Macrolide and Quinolone
Antibiotics in a Tertiary Care Hospital:
Administration of Interacting Comedication and
QT-Prolongation

David F. Niedrig1,2,3, Sarah Mächler2,3, Liesa Hoppe3,
Natascia Corti3, Helen Kovari4 and Stefan
Russmann1,2,3
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of Technology Zurich (ETHZ), Zurich, ZH,
Switzerland; 2Research and Development,
drugsafety.ch, Küsnacht, ZH, Switzerland; 3Clinical
Pharmacology, University Hospital Zurich, Zurich,
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Background: Some macrolide and quinolone antibi-
otics (MQAB) are associated with QT-prolongation
and life-threatening torsade de pointes arrhythmia
(TdP). MQAB may also inhibit cytochrome P450 iso-
enzymes and thereby cause pharmacokinetic drug-
drug interactions (DDI). There is limited data on the
frequency and management of such risks in clinical
practice.

Objectives: This study aimed to quantify co-adminis-
tration of MQAB with potentially interacting drugs
and associated adverse events.

Methods: We conducted an observational study
within our pharmacoepidemiological database derived
from electronic medical records of a tertiary care
hospital. Among all users of MQAB associated with
TdP we determined the prevalence of additional
QT-prolonging drugs and risk factors for TdP, and
identified contraindicated co-administrations of sim-
vastatin, atorvastatin or tizanidine. ECG-monitoring
and associated adverse events were validated in
medical records.

Results: Among 3444 administered courses of
clarithromycin, erythromycin, azithromycin, cipro-
floxacin, levofloxacin or moxifloxacin there were
1332 (38.7%) with concomitant use of additional
QT-prolonging drugs. Among those we identified 7
events of related QT-prolongation, but 49.1% had no
ECG-monitoring. Of all MQAB users 547 (15.9%)
had hypokalemia. Thirty-one MQAB users had contra-
indicated co-administrations of simvastatin, atorva-
statin or tizanidine, and 3 of those related adverse
events.

Conclusions: In the studied real-life setting we
found a considerable number of MQAB users
with additional risk factors for TdP but no ECG
monitoring. However, adverse events were rarely
found, and costs vs. benefits of ECG monitoring
have to be weighted. In contrast, avoidable risk
factors and selected contraindicated pharmacoki-
netic interactions are clear targets for

implementation as automated alerts in electronic
prescribing systems.

520. Media Monitoring Of The HPV Vaccines
Debate – What The Public Wants To Know And
Experts Should Address

Priya Bahri, Julianna Fogd, Irina Caplanusi, Andrej
Segec and Xavier Kurz

European Medicines Agency (EMA), London

Background: Vaccine benefit-risk (BR) is debated in
the media. Utility of media monitoring (MM) for ensur-
ing that public concerns and information gaps are cov-
ered by BR assessment and communication is unclear.

Objectives: Use of EU review of adverse events
(CRPS, POTS) with HPV vaccines as test for MM util-
ity. Determine impact of media debate on spontaneous
reporting. The test should also inform communication
strategies for vaccine BR monitoring methods cur-
rently developed by ADVANCE.

Methods: Daily MM of worldwide online news in
most EU languages Sep-Dec 2015 for HPV vaccines
(Cision® software). Analyses of topics, concerns and
information gaps; translation into virtual questions.
‘All ADRs’ reporting rates in EudraVigilance for
HPV vaccines Jul-Dec 2015. Evaluation of MM utility
for the European Medicines Agency (EMA).

Results: About 60-100 news items were identified
daily. Weekly reports presented item numbers, geogra-
phy, topics and considerations for communication.
Topics varied geographically and were categorized in
17 positive or negative themes. 5 major peaks were re-
lated to certain news. ADR reporting rate in July,
when EU review started, doubled vs monthly average
in Q1/2 2015 and stayed significantly above this aver-
age in Q3/4. The public debate moved from personal
stories to scientific points. The virtual questions be-
hind public concerns and information gaps could be
grouped into 12 question areas. The public had wide
information needs about assessment scope, data, case
definitions, underreporting, epidemiological methods,
causal pathways, vaccine effectiveness, independence
and legislation. MM helped assessors and decision-
makers to ensure that public concerns were covered
by the assessment and that adequate details in public
statements and press briefings were provided about
the PRAC outcome in Nov. MM predicted all ques-
tions journalists raised in the press conference.
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Conclusions: The test demonstrated MM utility. Me-
dia debate may increase spontaneous reporting. MM
provides important feedback to medicines safety ex-
perts for researching and presenting what the public
wants to know, to support trusted, safe and effective
use of medicines.

521. Methodologies to Assess the Benefit and Risk
Balances and Examples in Vaccines

Julie Mouchet and Bernard Begaud

Unité 1219 “Bordeaux Population Health Research
Center”, Pharmaco-Épidémiologie et Évaluation de
l’Impact des Produits de Santé sur les Populations,
Université de Bordeaux, Bordeaux, France

Background: The benefit and risk balance of a phar-
maceutical product represents a key indicator for the
decision-makers and the regulatory agencies. Based
on an objective, transparent, evidence-based and criti-
cal appraisal of each component, a variety of method-
ologies have been developed in the last decades.
However, the majority was designed for the benefit
risk assessment of common drugs.

Objectives: To review the different methods, identify
the vaccines-related variations and provide examples
of the current methods used for vaccines.

Methods: An extensive literature review was per-
formed in Medline, Embase and The Cochrane Li-
brary. All articles were scrutinized and selected if
they presented a specific method or an example of ben-
efit and risk assessment. A descriptive analysis of each
method was carried out and published examples fo-
cused on vaccines were searched.

Results: In total, 29 methodologies for benefit and
risk assessments were identified through the litera-
ture review. Most of them were focused on a quan-
titative approach only. Three recent methods
consisted of a mixed framework including both
quantitative and qualitative data: BRAT – ACIP
GRADE and ProACT URL. Only two methods
(NNV and ACIP GRADE approach) were specifi-
cally designed for vaccines. However, Decision Tree
and NNT or NNV were the most commonly used es-
timates for assessing the benefits and risks associated
with vaccines. Nevertheless these methods are either
descriptive or quantitative; thus they do not allow
obtaining the complete benefit risk assessment for
one product.

Conclusions: Compared with other drugs, vaccines
present specific characteristics including the adminis-
tration to mainly healthy population, the herd effect,
the benefits at population and individual levels, the im-
munization schedule and a potential rapid epidemio-
logical impact. For all these particular properties,
dedicated methodologies for benefit and risk assess-
ment should be developed.

522. Digoxin Use After Diagnosis of Prostate
Cancer and Survival: A Population-Based Cohort
Study

Reema Karasneh1, Liam Murray1,2, Carmel Hughes3

and Chris Cardwell1

1Centre for Public Health, Queen’s University Belfast,
Belfast, Northern Ireland, UK; 2Centre of Excellence
for Public Health, Queen’s University Belfast, Belfast,
Northern Ireland, UK; 3School of Pharmacy, Queen’s
University Belfast, Belfast, Northern Ireland, UK

Background: Preclinical studies have shown that di-
goxin exerts anti-cancer effects on different cancer cell
lines including prostate cancer. A recent observational
study has shown that digoxin use was associated with
a 25% reduction in prostate cancer risk.

Objectives: The aim of this study is to investigate
whether digoxin use after diagnosis of prostate cancer
is associated with decreased prostate cancer-specific
mortality.

Methods: A cohort of 13,134 prostate cancer patients
newly diagnosed from 1998 to 2009 was identified
from English cancer registries and linked to the UK
Clinical Practice Research Datalink (to provide di-
goxin and other prescription records) and to the Office
of National Statistics mortality data (to identify 2,010
prostate cancer-specific deaths). Using time-dependent
Cox regression models, unadjusted and adjusted haz-
ard ratios (HR) and 95% confidence intervals (CIs)
were calculated for the association between post-diag-
nostic exposure to digoxin and prostate cancer-specific
mortality.

Results: Overall, 701 (5%) prostate cancer patients
used digoxin after diagnosis. Digoxin use was associ-
ated with an increase in prostate cancer-specific mor-
tality before adjustment (HR=1.59; 95% CI 1.32-
1.91), but after adjustment for confounders, the associ-
ation was attenuated (adjusted HR=1.13; 95% CI 0.93-
1.37) and there was no evidence of a dose response.
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Conclusions: In this large population-based prostate
cancer cohort, there was no evidence of a reduction
in prostate cancer-specific mortality with digoxin use
after diagnosis.

523. A Framework for the Evaluation of the
Effectiveness of Risk Minimisation Measures
Applied to Retrospective Danish Real-World
Dabigatran Etexilate Data

Martin Erik Nyeland1, Flemming Skjøth2, Peter
Brønnum Nielsen2, Jette Kjældgaard2, Torben
Bjerregaard Larsen2, Mona Vestergaard Laursen1 and
Torbjörn Callréus1,3

1Danish Medicines Agency, Copenhagen, Denmark; 2

Aalborg University Hospital, Aalborg, Denmark; 3Co-
penhagen Centre for Regulatory Science, Copenha-
gen, Denmark

Background: Evaluating the effectiveness of risk
minimisation measures is an evolving field within
pharmacovigilance.

Objectives: To propose a framework for the evalua-
tion of risk minimisation measures and review its fea-
tures when applied to retrospective, real-world data
following the introduction of dabigatran etexilate in
Denmark for the prophylactic treatment of patients
with non-valvular atrial fibrillation.

Methods: We propose a framework consisting of four
domains: data, knowledge, behaviour and outcomes. It
is suggested that four classes of variables be moni-
tored: 1) Patient descriptors 2) Knowledge indicators
3) Behavioural indicators 4) Outcome indicators. The
proposed framework was applied to retrospective Dan-
ish real-world data representing the period from Au-
gust 2011 until June 2014. An interrupted time series
(ITS) analysis was applied in order to evaluate the ef-
fect of a safety update issued by the European Medi-
cines Agency on 18 November 2011.

Results: At the start of the observation period the
overall mean age of incident users (a patient descrip-
tor) was higher compared to patients included in the
pivotal trial (74.6 yrs (SD 9.5) for Danish patients vs
71.8 yrs (SD 8.7) for patients in the RE-LY trial);
however, the mean age declined over time. The pro-
portion of users aged >75 years and prescribed 150
mg twice daily (a behavioral indicator) was initially
30% but later stabilised at around 15%. The quarterly
number of major bleedings out of the total number of

patients exposed (an outcome indicator) ranged from
0 to 0.5% with no clear trend over time. The ITS anal-
ysis was applied to the behavioral indicator as a
“proxy” for the effect of the safety update. We ob-
served a significant change in slope (less negative) of
the estimated regression line (p<0.001), but no signif-
icant change in level at the intervention time point
(p=0.338).

Conclusions: When applied to retrospective Danish
real-world data our framework provided useful graph-
ical displays and a statistical evaluation of a regulatory
intervention. As a next step, the framework should be
prospectively applied for the safety monitoring of a
medicinal product.

524. The Association Between Statin Use And
Kidney Stones In Adult Men: A Systematic Review
To Evaluate The Available Evidence And Provide
Benefit/Risk Assessment

Emre Yucel1, Aylin Yucel2 and Latif Ozbay3

1School of Public Health, University of Texas at
Houston, Houston, TX, USA; 2College of Pharmacy,
University of Houston, Houston, TX, USA; 3College
of Pharmacy, Yeditepe University, Istanbul, Turkey

Background: Prevalence of kidney stones (KS) in men
is estimated 10.8% in 2007, and cumulative annual KS
incidence rose by 16% between 1997 and 2012 in the
United States. Furthermore, being male was positively
associated with a history of KS (OR: 1.59 [95% CI,
1.33-1.92]) . In parallel to the increasing rate of growth
in the population of men aged 60 years and older,
CDC estimates prevalence of overweight and obese
men as more than 75%. A strong association between
obesity and KS was established before. The prevalence
of statin use is estimated 26.7%, among obese men.

Objectives: To determine the available risk and bene-
fit of statins with respect to kidney stone formation
among men aged 20 years or older in the United States
with a systematic review.

Methods: A systematic review of studies examining
the relationship between statin therapy kidney stones.
Included studies were rated based on their methodo-
logical quality. A best evidence synthesis was used
to summarise the results, and Bradford Hill criteria
were used to assess causation.A qualitative evidence
integration is used according to criteria by the BRACE
white paper (PMID:26456379).
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Results: Statins are proposed to decrease kidney stone
risk. However, the potency of statins and their dose
must be carefully evaluated by the clinicians before
application to specific group of patients such as those
with chronic kidney disease (CKD) and other chronic
or advanced conditions.

Conclusions: Statins could decrease Kidney Stones
among adult men. The benefit could increase among
obese men, however there could be severe risk among
patients with CKD and other chronic conditions. Large
and nationally representative studies and randomized
controlled trials could clarify the surrounding contro-
versy in this relationship.

525. Assessment of Effectiveness of Dronedarone
Risk Minimization Measures Through a Drug
Utilization Study in Two European Countries

Stephanie Tcherny-Lessenot1, Birgit Ehlken2,
Chuntao Wu3, Hayet Kechemir1, Pierre D’Arbigny1,
Peggy Sarah4, Laurence Pedrazzini5, Juhaeri Juhaeri3

and Susan Welsh3

1Global Pharmacovigilance & Epidemiology, Sanofi,
Chilly-Mazarin, France; 2Real-World Evidence Solu-
tions, IMS Health, Munchen, Germany; 3Global
Pharmacovigilance & Epidemiology, Sanofi, Bridge-
water, NJ, United States; 4Global Regulatory Affairs,
Sanofi, Chilly-Mazarin, France; 5Europe Medical Op-
erations, Sanofi, Gentilly, France

Background: Dronedarone is an antiarrhythmic drug,
approved in Europe for maintenance of sinus rhythm
after successful cardioversion in adult clinically stable
patients with paroxysmal or persistent atrial
fibrillation.

Objectives: A drug utilization study was conducted to
measure the compliance of prescriptions of
dronedarone to labeling recommendations as regards
to its contraindications, and recommended patient
monitoring.

Methods: This was a retrospective cohort study using
patient level Electronic Medical Records and prescrip-
tions databases in Germany and in Catalonia in Spain
from Jan-2010 to Dec-2014. Two separate cohorts of
“prevalent” and “new” users were set up among pa-
tients initiated on dronedarone in the outpatient setting
before and after implementation of risk minimization
measures (RMMs) that occurred in Nov-2011 in
Germany and in Jan-2012 in Spain.

Results: In Germany, 675 new and 1,392 prevalent
dronedarone users from the IMS® Disease Analyzer
GP panel and 190 new and 654 prevalent users from
the IMS® Disease Analyzer cardiologist panel and
18,127 new and 50,573 prevalent users from the
IMS® LRx database were selected. The findings
indicate an impact of the RMMs with regard to
prescription of at least one contraindicated drugs from
12% to 10% as measured in the LRx databases,
increase in performance of liver monitoring from
20% to 25%.
In Spain, 921 new and 1,319 prevalent users were

selected from SIDIAP prescription database. Compli-
ance with EMA recommendations was low but has
improved since the implementation of RMMs with
regards prescription of at least one contraindicated
drugs from 19% to 14% and liver function monitoring
in the first month from 14% to 22%.

Conclusions: This study using existing prescription
records allowed describing improvement of pre-
scription patterns as measure of effectiveness of
minimization measures. This study was conducted
in a large sample of patients without external in-
tervention over a large period of time covering
both prior and after implementation of measures
periods.

526. Cardiovascular Disease, Medications, and
Heat: What Precautionary Advice Is Available?

Nanthanan Jeyakumaran1, Genevieve Gabb2, Debra
Rowett3 and Tadros Rami4

1Bachelor of Medicine/Surgery, University of
Adelaide, Adelaide, SA, Australia; 2Department of
Medicine, Royal Adelaide Hospital, Adelaide, SA,
Australia; 3Pharmacy, The Repatriation General Hos-
pital Daw Park, Adelaide, SA, Australia; 4Department
of General Medicine and Department of Clinical
Pharmacology, Royal Adelaide Hospital, Adelaide,
SA, Australia

Background: Global temperatures are rising, increas-
ing the probability of population exposures to extreme
heat events. Patients with cardiovascular disease may
be at increased risk during extreme heat events, and
cardiovascular medications may exacerbate this risk,
for example, through dehydration and electrolyte im-
balance - including hypnonatremia. Normal Cardio-
vascular adaptation to severe heat stress can involve
an increase in cardiac output (CO) by up to 20L/min
and a shift of heated blood from core to peripheral
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circulation. An inability to increase CO results in im-
paired heat tolerance and increased susceptibility to
heat stroke.

Objectives: To review commonly used health profes-
sional medical resources in relation to heat-related pre-
cautionary advice for cardiovascular disease
management and people prescribed cardiovascular
medications.

Methods: We conducted a content analysis of the fol-
lowing Australian

1. Therapeutic Guideline Cardiovascular Version 6
2. Australian Medicines Handbook 2015
3. Australian Heart Foundation Guidelines
4. Approved Product Information for specific drugs

(i.e. atenolol, metoprolol, frusemide,
spironolactone, glyceryl trinitrate, perindopril,
irbesartan, amlodipine, atorvastatin).

These resources were searched manually for the fol-
lowing terms: “heat”, “weather” and “season.”

Results: No advice was found for health professionals
regarding the potential effects of exposure to extreme
heat in patients with cardiovascular disease, nor pre-
cautionary advice for people prescribed cardiovascular
medications except for generic storage of medicines
advice.

Conclusions: Precautionary advice regarding the ef-
fects of heat in patients with cardiovascular disease
and use of cardiovascular medications is not generally
available.

527. Improving a Drug Information Leaflet of
Antihypertensives for Senior Citizens; Employing
Performance-Based User-Testing

Iyn-Hyang Lee1 and Haeri Shim1,2

1College of Pharmacy, Yeungnam University,
Gyeongsan, Gyeongbuk, Republic of Korea; 2Depart-
ment of Pharmacy, Ulsan University Hospital, Ulsan,
Republic of Korea

Background: Written information could be helpful
for senior population to adhere to complex medication
therapies, but must be well prepared and empirically
assessed to achieve such end.

Objectives: To develop a drug information leaflet for
senior citizens.

Methods: We employed a user-testing, a mixed
method to figure difficulties out with patients’ leaflets
from the user perspective. The cycle made of test and
revision can be repeated as necessary. We recruited se-
nior citizens with age of 65 or above who were taking
antihypertensive medications at the point of participat-
ing and excluded the elderly who suffered illiteracy.
We firstly rectified a drug information leaflet of antihy-
pertensive medications for the general public distrib-
uted by the Korean authority based on focus group
interviews (9 participants). The revised leaflets were
tested four times with 8 ~ 12 participants in each round
(41 seniors in total). We targeted to develop a leaflet
which more than 80% of participants understood 10
key information. Main outcomes measures were to
be able to find information and be able to understand
information. This study was approved by the
Yeungnam University Research Ethics Committee.

Results: Focus group interviews identified difficulties
with small font of words, professional language, long
information, and a poor structure. The leaflet was re-
vised and in the first round questionnaire found prob-
lems with 4/10 information points; interviews
disclosed all but one (normal blood pressure range)
were ill-understood. The second round questionnaire
and interview found fewer problems but the compre-
hensiveness of participants was still poor in several
points. For the third and fourth rounds we revised the
leaflets in the individual-targeted manner. Finally, the
fourth round showed all key information found and
understood by at least 80% of participants except one
question about drug name.

Conclusions: The drug leaflets need to be developed
in a personalized mode for the seniors. There was a
limit for Korean seniors to understand nonproprietary
name of their drugs because they used to producers’
trade names which the Korean health system predom-
inantly works with.

528. Evaluation of Physician Awareness of Risks
Described in the SIMPONI (Golimumab, GLM)
EU-RMP Educational Program

Marijo Otero-Lobato1, Wim Noël1, Anja Geldhof1,
Malkit Ghotra2 and Lauren Felo3

1Medical Affairs - Postmarketing Commitments,
Janssen Biologics BV, Leiden, Netherlands; 2R&D
QPPV UK, Janssen R&D UK, High Wycombe - Buck-
inghamshire, UK; 3Drug Safety / Global Safety, Merck
& Co.Inc., Kenilworth, NJ, USA
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Background: The overall goal of the GLM educa-
tional program is to increase GLM prescriber aware-
ness of the risks as described in the RMP by
providing appropriate tools to optimize the benefit/risk
profile of GLM in RA, PsA, AS and UC.

Objectives: To measure the awareness of HCPs who
are current or future prescribers of GLM on the risks
associated with the use of GLM and on the require-
ments for handing out the patient alert card (PAC)
as described in the GLM RMP educational program
and to compare the results with the 2010 and 2012
surveys.

Methods: A structured, quantitative survey, hosted on
the internet, was conducted in 2014 in 8 EU countries
among HCPs who were current or future prescribers of
GLM.

Results: The 393 current or future prescribers of GLM
(685 HCPs surveyed) showed an awareness of each of
the surveyed risks and of the requirements for handing
out the PAC of at least 70% (70-98%). In comparison
to the study in 2012, the overall risk awareness
remained steady for GLM-prescribing rheumatologists
and dermatologists in most statement categories. In
2014, the awareness of the GLM risks was higher
among rheumatologists (69-99%) and gastroenterolo-
gists (72-99%) than among dermatologists (61-89%).
The three risk statements that tended to have lower
awareness were the following: GLM should be used
with caution in patients with mild heart failure
(71%); there is a risk of hypersensitivity in patients
at the first dose of GLM (70%, added to the survey
in 2012), and periodic skin examination is recom-
mended for patients using GLM (73%, added to the
survey in 2014). Overall, the awareness of the require-
ments for handing out the PAC remained steady in
2014 vs 2012 (82-90% vs 80-85%).

Conclusions: The results of the 2014 evaluation of the
GLM educational program showed that the educa-
tional program remains effective overall as an addi-
tional risk minimization activity for the risks
specified in the RMP of GLM, with a stable level of
awareness when compared to results of previous sur-
veys. The HCPs awareness of the requirements for
handing out the PAC to patients treated with GLM
also remained satisfactory when compared to results
of previous surveys.

529. Evaluation of Risk Minimisation Activities for
Cyproterone Acetate 2 mg/Ethinylestradiol 35 μg

Kimberly H. Davis1, Alex Asiimwe2, Laurie J.
Zografos1, David J. McSorley3 and Elizabeth
Andrews4

1Surveys and Observational Studies, RTI Health Solu-
tions, NC, USA; 2Epidemiology, Bayer Pharma AG,
Berlin, Germany; 3Biostatistics, RTI Health Solutions,
NC, USA; 4Pharmacoepidemiology and Risk Manage-
ment, RTI Health Solutions, NC, USA

Background: Cyproterone acetate 2 mg/
ethinylestradiol 35 μg (CPA/EE), an estrogen/proges-
togen drug indicated for dermatologic conditions
shares thromboembolism risk with combined hor-
monal contraceptives. A “Dear health care profes-
sional” letter, patient information card, and prescriber
checklist were distributed to physicians to increase
awareness of this risk.

Objectives: To measure physician knowledge of
thromboembolism risk by specialty and ascertain
whether physicians received educational materials.

Methods: This cross-sectional, study was conducted
in Austria, the Czech Republic, France, the Nether-
lands, and Spain. Recent prescribers of CPA/EE were
recruited to complete a phone or web survey. Physi-
cian specialty was considered when selecting the sam-
ple based on country-specific prescribing patterns.
Frequency and percentage of correct responses were
calculated for 14 knowledge questions.

Results: The targeted 500 responses were achieved
(9% [N=559] of invited physicians), with 44.7%
OB/GYNs, 33.6% GPs, and 21.6% dermatologists.
47.8% reported receiving at least one of the educa-
tional materials, and 73.5% to 79.3% of those re-
ported the materials were helpful. Knowledge was
highest (≥80%) for (1) symptoms of possible deep
vein thrombosis, pulmonary embolism, and cere-
brovascular accident; (2) most important risk
factors for thrombosis; and (3) use in smokers.
Knowledge ranged from moderate to high (≥61%)
for approved indication and risky time periods/spe-
cial situations. It varied for contraindications,
symptoms of myocardial infarction, other risk
factors for thrombosis, instructions related to im-
mobilisation and selected concomitant medical
conditions. Knowledge was ≤ 60% regarding pre-
scribing CPA/EE for acne only after failure of top-
ical therapy or systemic antibiotics. It did not vary
by receipt of educational materials or physician
specialty for most questions.
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Conclusions: Knowledge of thromboembolism risk
was generally high. Knowledge varied for topics that
were more complex or less frequently encountered in
which physicians might consult additional references.
The relatively low knowledge about prescribing after
failure of other acne treatments was unexpected.

530. Assessment Of Pharmacist Mediated
Education On Health Related Quality Of Life In
Type 2 Diabetes Mellitus Patients In Rural India

Sai Pawan Ramesh Adepu, K. V. Ramanath,
Shashikantha Bhat, Steny Sam and Cuckoo
Omanakuttan

Pharmacy Practice, SAC College of Pharmacy,
Mandya, Karnataka, India

Background: Type 2 Diabetes Mellitus is slowly
spreading from urban area to rural areas due to stress-
ful life situations among people in rural India. This
warrants the need for sensitization of individuals
through education towards managing the early onset
of Diabetes Mellitus and preventing the consequences
of uncontrolled Diabetes Mellitus.

Objectives: To assess the influence of pharmacist me-
diated education on health related quality of life in ru-
ral patients with type 2 diabetes mellitus.

Methods: This is a prospective, randomised interven-
tional study approved by institutional ethics commit-
tee. Eligible type 2 diabetic patients given written
informed consent were enrolled and randomized into
control and test group. Diabetic health profile 18
(DHP-18) questionnaire was administered on all pa-
tients at base line and three subsequent follow ups. Pa-
tients in the test group received structured education at
every follow up whereas the control group patients re-
ceived education only at the final follow up. SPSS
software was used to evaluate the data.

Results: Among the 72 patients enrolled, 37 were ran-
domized in to test and 35 were in to control groups.
Majority study patients (65.2%) were males and in
the age range of 30 to 72 years and were with school
education (59.7%) and from agriculture profession.
The mean BMI of the study patients was 25.01. At
base line, the mean HbA1C value of patients was
6.48%±1.39 in the control group and 6.23%±1.16
was in test group. At the end of the study, a significant
(p<0.05) improvement was observed in DHP-18
scores in test group patients compared to control group

patients which was supported by statically significant
(p<0.05) improvement in CBG values.

Conclusions: Pharmacist mediated structured educa-
tion has shown a positive impact on health related
quality of life of test group patients towards their dis-
ease management.

531. Programmatic Efficiency of a Pharmaceutical
Risk Management Program: Outcomes from
Diabetes Screening of Adults Receiving
Antipsychotics

Elaine H. Morrato1, Elizabeth J. Campagna2 and Sarah
E. Brewer2

1Health Systems, Management and Policy, Colorado
School of Public Heatlh, Aurora, CO, USA; 2Adult
and Child Consortium for Health Outcomes Research
and Delivery Science, University of Colorado
Anschutz Medical Campus, Aurora, CO, USA

Background: Programmatic efficiency of risk man-
agement programs using standard public health met-
rics is under-reported.

Objectives: To assess screening yield and number
needed to screen to detect a new case of diabetes in a
state Medicaid program that implemented a metabolic
risk management program for adults receiving
antipsychotics.

Methods: A retrospective cohort study was conducted
among new users (ages 18-64 yr) of second-generation
oral antipsychotics in Missouri Medicaid (N=4182 pa-
tients) using administrative claims data (2010-12). An-
nual glucose testing was identified using CPT codes.
Diabetes status and number of American Diabetes As-
sociation type II diabetes risk factors (age, race/ethnic-
ity, hypertension, dyslipidemia, heart disease) were
identified using ICD-9 codes, pharmacy claims, and
eligibility records. Age-adjusted rates (standard=2000
U.S. Census) and descriptive statistics are reported.

Results: Baseline diabetes prevalence was 12.3 % (US
prevalence=9.3%). 57.6 % of adults without diabetes
had one or more type 2 diabetes risk factors. The
screening program achieved a testing rate of 79.3%
(86.4% among adults with one or more diabetes risk
factors). 149 new cases of diabetes were identified
(yield=5.3%). 16.8% of new cases (n=25) were adults
with no diabetes risk factors. 71.1% of new cases
(n=106) were adults without schizophrenia or bipolar
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disorder (S/BP, subset targeted by U.S. NCQA HEDIS
quality measures). New cases of diabetes were distrib-
uted across prescriber specialty-settings: 41.6% (n=62)
behavioral health/Community Mental Health Centers,
25.5% (n=38) primary care; and 32.9% (n=49) other/
unknown. The number needed to screen to detect a
new case of diabetes was 20 (95% CI: 17-26) and 14
(95% CI:11-20) in patients with S/BP.

Conclusions: The low number needed to screen sug-
gests good yield in this population-based risk manage-
ment program relative to public health screening
norms. Screening efficiency metrics, along with effec-
tiveness in reducing morbidity/mortality, cost-effec-
tiveness, and frequency of unintended harms, can be
incorporated into routine risk management program
evaluation.

532. Compliance with Renal Testing
Recommendations for Fampridine Use in a
German Population with Multiple Sclerosis

Nicholas J. Everage1, Andrew Maguire2, Lalitha
Mahadavan3 and Madé Wenten1

1Safety and Benefits Risk-Management, Biogen, Cam-
bridge, MA, United States; 2Oxon Epidemiology, Lon-
don, UK; 3Safety and Benefits Risk-Management,
Biogen Ltd., Maidenhead, UK

Background: Renal insufficiency may increase the
risk of seizures in patients taking prolonged release
fampridine (FAMPYRA) 10mg bid. Due to kidneys
excreting fampridine, renal function evaluation is rec-
ommended for multiple sclerosis (MS) patients treated
with the drug; however, the level of adherence to this
recommendation is unknown.

Objectives: To calculate the percentage of patients re-
ceiving renal function testing at fampridine initiation.

Methods: This was a retrospective, observational
study of MS patients from the NeuroTransData
(NTD) network, which consists of de-identified data
from select neurology practices in Germany. The anal-
ysis included MS patients in the NTD who were
treated with fampridine from 01 Sept 2011-30 Oct
2014. To ensure adequate coverage, all patients ≥65
years of age were included in the analysis; a random
sample of 100 patients < 65 was conducted. The oc-
currence of renal testing within +/- 4 weeks of
fampridine initiation was noted, and, where available,
the actual serum creatinine values were identified.

Descriptive statistics, including counts and percent-
ages, were developed and, where possible, estimates
were weighted for the underlying fampridine age dis-
tribution in the NTD.

Results: Among 1,118 fampridine users in the NTD,
122 (10.9%) were ≥65 years of age. Of the remaining
patients, 102 patients <65 were randomly selected.
After weighting for oversampling those ≥65 years,
65.0% of patients received renal testing within +/-4
weeks of fampridine initiation. Patients ≥65 years
were less likely to receive testing (44.3%) compared
to those <65 years (67.6%). Among the 64 patients
who had serum creatinine clearance reported, 90.3%
had normal (e.g. ≥80mL/min) renal function, after
weighting to the NTD fampridine population. Only
50.0% of those ≥65 years with a reported serum creat-
inine value had normal renal functioning, while 95.2%
of patients <65 years had normal renal functioning.

Conclusions: Renal testing occurred in 65.0% of pa-
tients within +/- 4 weeks of fampridine initiation; how-
ever, older patients were less likely to be tested. A
small number of patients with known renal insuffi-
ciency (9.7%) continued to receive fampridine.

533. Usage Of Valproate In Women In The UK

Dervla Quinn and Katherine Donegan

VRMM, MHRA, London, UK

Background: In early 2015 the European Medicines
Agency (EMA) strengthened their advice that
valproate (VPA) should not be prescribed for epilepsy,
bipolar disorder, or migraine in pregnant women, or in
women who can become pregnant (unless other treat-
ments are ineffective or not tolerated) due to concerns
about neurodevelopmental problems in children fol-
lowing in-utero exposure.

Objectives: To examine patterns of use of VPA in
women before and following communications and
since the risk minimisation measures were introduced
in the UK.

Methods: Women aged 14-45 years were identified.
Prevalence and incidence prescribing rates for VPA
were calculated over 6-month periods 01/01/2010-30/
06/2015. Women were eligible for inclusion if they
were in active follow up for the whole period. To iden-
tify incident prescriptions, a minimum of one year of
follow up prior to the first prescription and relevant
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six-month period was required. Possible indications of
treatment were identified using relevant Read codes
for epilepsy, bipolar disorder or migraine at any time
in the medical record.

Results: The prevalence of VPA prescribing appears
to have slightly declined in women over the period
up to the end of June 2015; with a 17% decrease in
VPA prevalence in the first half of 2015 compared to
the first half of 2010 (0.28 vs. 0.23%). There was a
general pattern of increased VPA prescribing in the
second half of each year. Epilepsy was the most com-
monly recorded indication and had a reduction in use
of 22%; smaller declines were seen for bipolar disor-
der and migraine (20% and 14% respectively) al-
though overall levels of use for these indications
were much lower. There was a 31% decline in patients
newly starting VPA; however this was based on low
absolute numbers.

Conclusions: In keeping with recent guidance; UK
usage of VPA is decreasing in women. It is not yet
possible to determine the full impact of the updated
advice or risk minimisation measures. These data
provide baseline figures to inform future studies in-
vestigating VPA usage and the effectiveness of the
risk minimisation measures. Future work will also
include prescribing patterns specifically in pregnant
women.

534. Impact of an Opioid Risk Reduction Initiative
on Motor Vehicle Crash Risk Among Chronic
Opioid Therapy Patients

Ryan N. Hansen1,2, Rod L. Walker2, Susan M.
Shortreed2,3, Sascha Dublin2,4, Kathleen Saunders2,
Evette J. Ludman2 and Michael Von Korff2

1Pharmacy & Health Services, University of Washing-
ton, Seattle, WA, USA; 2Group Health Research Insti-
tute, Seattle, WA, USA; 3Biostatistics, University of
Washington, Seattle, WA, USA; 4Epidemiology, Uni-
versity of Washington, Seattle, WA, USA

Background: Though prescription opioids have been
associated with higher motor vehicle crash (MVC)
risk, it is unknown whether health system initiatives
to better manage chronic opioid therapy (COT) can re-
duce MVC risk.

Objectives: To evaluate whether risk-reduction initia-
tives which substantially lowered opioid doses were
accompanied by a reduction in MVC rates.

Methods: We conducted an interrupted time series
study among patients from Group Health (GH), a
mixed-model healthcare delivery system within
Washington State, between 2006 and 2014. GH
members aged 18 and older; continuously enrolled
in the health plan for the entire quarter in which they
received COT and the 3 quarters prior; and who re-
ceived at least 70 days supply of opioids in the
current quarter, were eligible for the study. Group
practice COT risk reduction initiatives were evaluated
in two phases: 1) altered prescribing expectations;
and 2) multi-faceted initiatives. We also stratified on
co-prescribed sedative/ benzodiazepines and evalu-
ated the opioid dose-response relationship with
MVC. We compared the quarterly rates of MVC be-
tween group practice with contracted-care patients
using a modified Poisson regression model for a bi-
nary outcome to estimate adjusted trends over time
in the two populations.

Results: 32,691 COT patients (27.4% from contracted
care) met eligibility criteria between January 2006 and
September 2014 and experienced a total of 1,956
MVCs during study follow-up (mean, 8.1 quarters
per person), of which 810 were serious injury crashes.
Crash rates were not significantly different between
the patient groups within any of the time periods.
Analyses stratified by concurrent prescription of a sed-
ative hypnotic or benzodiazepine found no significant
difference between the group practice and contracted
care patients. There was a modest elevation of MVC
risk for high dose patients relative to former COT pa-
tients who stopped receiving opioids.

Conclusions: The risk of MVC was not mitigated in a
large cohort of COT patients exposed to a health plan
policy initiative that substantially lowered mean opi-
oid dose.

535. Inappropriate Fentanyl Prescribing Among
Nursing Home Residents in the United States

Kevin M. Fain1, Carlos Castillo-Salgado1, David D.
Dore2,3 and G. Caleb Alexander1

1Department of Epidemiology, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD,
USA; 2Optum Epidemiology, Waltham, MA, USA; 3

Department of Health Services, Policy, and Practice,
Brown School of Public Health, Providence, RI, USA

Background: Due to its risks, clinical guidelines and
FDA warnings recommend that transdermal fentanyl
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be limited to individuals with prior opioid use and per-
sistent pain.

Objectives: To quantify transdermal fentanyl pre-
scribing in elderly nursing home residents without
prior opioid use or persistent pain and the association
of individual and facility traits with opioid-naïve
prescribing.

Methods: This was a cross-sectional study sourced
from Linked Minimum Data Set (MDS) assessments;
Online Survey, Certification and Reporting
(OSCAR) records; and Medicare Part D claims.
From among a cross-section of all long-stay US
nursing home residents in 2008 with an MDS assess-
ment and Medicare Part D enrollment, we identified
initiators of transdermal fentanyl, excluding those
with dementia, severe cognitive impairment, cancer,
hospice care, or age <65 years. We classified trans-
dermal fentanyl initiators as “opioid-naïve” if they
received no opioid prescriptions during the previous
60 days. We defined persistent pain as moderate-
to-severe, daily pain on the last MDS assessments
just prior to fentanyl initiation that were consecutive
and at least 90 days apart. We obtained resident and
facility characteristics from MDS and OSCAR re-
cords. We estimated associations of patient and facil-
ity attributes and opioid-naïve fentanyl initiation
using multilevel mixed effects logistic regression
analyses.

Results: Among 17,052 transdermal fentanyl initia-
tors, 6,190 (36.3%) were opioid-naïve and 15,659
(91.8%) did not have persistent pain. In the adjusted
analysis, residents who were ≥95 years old (compared
to 65-74 years old, odds ratio (OR)= 1.69, 95% confi-
dence interval (CI)=1.46-1.95), or had moderate-to-
severe cognitive impairment (compared to no cogni-
tive impairment, OR=1.99, 95% CI=1.73-2.29) were
more likely to initiate transdermal fentanyl without
prior opioid use.

Conclusions: Most nursing home residents initiating
transdermal fentanyl did not have persistent pain and
many were opioid-naïve. Changes in prescribing prac-
tices may be necessary to limit adverse effects, partic-
ularly for vulnerable subgroups such as the cognitively
impaired.

536. Incidence of Opioid Overdose Among
Patients Using ER/LA Opioid Analgesics Before
and After Implementation of the Class-Wide
Opioid REMS

Daina B. Esposito1, Paul M. Coplan2, M. Soledad
Cepeda3, Crystal N. Holick1, Vibha Desai1, Caitlin
Knox1, Nianya Liu1, Shiva-Krishna Vojjala1, Jean-
Yves Maziere4, Gregory P. Wedin5 and Stephan
Lanes1

1Safety and Epidemiology, HealthCore, Inc, Andover,
MA, USA; 2Purdue Pharma, LP, Stamford, CT, USA;
3Janssen Research and Development, Titusville, NJ,
USA; 4Roxane Laboratories, Columbus, OH, USA; 5

Upsher-Smith Laboratories, Maple Grove, MN, USA

Background: Extended release (ER) and long-acting
(LA) opioids are used for chronic moderate-to-severe
pain. A Risk Evaluation and Mitigation Strategy
(REMS) for ER/LA opioids was implemented in July
2012.

Objectives: To assess the impact of the REMS on the
incidence of emergency department visits and hospi-
talizations for opioid overdose among patients pre-
scribed ER/LA opioids.

Methods: This retrospective cohort study used
HealthCore Integrated Research Database (HIRD)
and US Medicaid data to compare the incidence of
opioid overdose before and after implementing the
REMS. We included patients with ≥1 ER/LA opioid
prescription during the REMS pre-implementation pe-
riod (July 2010 through June 2012), REMS implemen-
tation period (July 2012 through June 2013) and/or
REMS active period (July 2013 through August
2014). We computed incidence rates as the number
of overdoses observed during each REMS period di-
vided by total person-time at risk. We compared the
active period to the pre-implementation period using
incidence rate ratios (IRR), controlling for demo-
graphic characteristics, pain conditions, psychiatric co-
morbidities and baseline medication use.

Results: Among commercially-insured patients, the
IRR for opioid overdose among all users was 0.83
(95% CI 0.70–0.99), and the IRR for heroin overdose
was 3.70 (95% CI 0.92–14.86). In new users, opioid
overdose was stable (IRR 1.06, 95% CI 0.78–1.45).
In the Medicaid population, the IRR was 0.81 (95%
CI 0.59–1.18) for opioid overdose and 1.12 (95% CI
0.35–3.15) for heroin overdose.

Conclusions: Amidst previously increasing rates of
opioid overdose, the decline in opioid overdose among
all users of ER/LA opioid analgesics and leveling off
among new users is consistent with a positive impact
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of the REMS on opioid overdose. Given many other
ongoing initiatives, however, these findings cannot
be attributed directly to the opioid REMS.

537. Experience from the Zyprexa Relprevv Patient
Care Program: 2010-2015

Kristin J. Meyers1, Meghan E. Jones1,
Balasubramanya S. Rao2, Deborah Falk1, Debra
Gash1 and Himanshu Upadhyaya1

1Eli Lilly and Company, Indianapolis, IN, USA; 2Eli
Lilly and Company, Erl Wood, UK

Background: The Zyprexa Relprevv Risk Evaluation
and Mitigation Strategy (REMS) program includes El-
ements to Assure Safe Use (ETASU) and an imple-
mentation system. These are referred to as the
Zyprexa Relprevv Patient Care Program (PCP). The
goal of the PCP is to mitigate the risk of negative out-
comes associated with post-injection delirium/sedation
syndrome (PDSS). Zyprexa Relprevv is the only drug
or biological product with all potential REMS ele-
ments as outlined in the Food and Drug Administra-
tion Amendments Act.

Objectives: The objective is to describe the PCP en-
rollment metrics and PDSS event rates from its launch
on 26 January 2010 through 30 August 2015.

Methods: The PCP enrolls all key stakeholders: pre-
scribers, patients, healthcare facilities (HCF) and phar-
macy service providers (PSP) who are involved in the
administration of Zyprexa Relprevv. The PCP follows
and actively solicits information regarding the occur-
rence of signs and symptoms of PDSS. The PCP seeks
to provide a complete denominator of Zyprexa
Relprevv treated patients and number of injections
and a complete numerator of cases of PDSS. All
suspected cases of PDSS are adjudicated by an internal
committee.

Results: From 26 January 2010 through 30 August
2015, there have been 4784 patients for a total of 71
593 injections, 1019 active HCFs, 1169 active PSP,
and 1360 active prescribers. Using annual reporting
period cut-offs, the largest number of active patients,
prescribers, HCFs, and PSPs were enrolled from 31
August 2012 to 30 August 2013. Since that time pe-
riod, the number of active stakeholders has steadily de-
creased. During the most recent annual reporting
period, there were 1323 active patients, 414 active
HCFs, 451 active PSPs and 557 active prescribers.

Cumulatively, 72 PDSS events have been confirmed
in 68 patients, for a per-injection and per-patient PDSS
rate of 0.10% and 1.42%, respectively.

Conclusions: The per-injection rate of PDSS observed
in the PCP was consistent with that observed in clini-
cal trials and spontaneous reporting. Participation in
the PCP has been declining since 2013.

538. Presentation of Stigma Associated with Mental
Disorders in the News Media

Gerard N. Lim1, Cheong Hian Goh2, Mui-Ling Tan1

and Wai-Ping Yau1

1Department of Pharmacy, National University of Sin-
gapore, Singapore, Singapore; 2Health Sciences Au-
thority, Singapore, Singapore

Background: The stigma of mental illness is a multi-
faceted phenomenon with affective, cognitive, and be-
havioural components but little is known about the
problem in Singapore to reduce this stigma.

Objectives: To gather information on the features of
stigma (including perception, emotions and implica-
tions) associated with mental disorders, and identify
areas of involvement for healthcare professionals, par-
ticularly pharmacists, to destigmatise mental disorders.

Methods: A preliminary systematic search was con-
ducted on archived Singapore news sources in Factiva
database from 1989 to 2015, using combinations/vari-
ants of the search terms “mental health”, “stigma” and
“healthcare professionals”. Inductive content analysis
was carried out on selected articles with context of
stigma associated with mental disorder(s). Descriptive
statistics were generated to summarize the data.

Results: Of the 72 articles analysed, the majority
(67%) were journalist articles and some (~20%) from
forums. The general public formed the major source
of stigma associated with mental disorders (72%),
while some patients reported experiencing social
stigma (26% of articles). There was strong negative
public perception of mental patients reported in the ar-
ticles, with the identified cause being the lack of
awareness of mental disorders. This has implications
on patients who delayed seeking drug treatment.
While existing programmes are available to raise
awareness and help destigmatise mental disorders, it
was not evident nor clear how pharmacists were in-
volved or can be engaged.
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Conclusions: Pharmacists can work collaboratively
with other healthcare professionals (such as counsel-
lors or psychiatrists) in programmes, and employ ap-
propriate media for more effective public awareness
and reduction of mental disorder stigma, thereby pro-
moting public health.

539. Patient Preference (PP) Studies in Benefit-Risk
Assessment (B-RA): Is There a Room for
Improvement Through Good
Pharmacoepidemiology Practices (GPP)?

Christine A. Radawski, Kenneth Hornbuckle, Rebecca
A. Noel, Meghan E. Jones and Debashish Dey

Eli Lilly and Company, Indianapolis, IN, USA

Background: One of the most important questions in
patients’ and prescribers’ minds when using or pre-
scribing a medicine is whether its benefits outweigh
risks. To answer this question, stakeholders are taking
a systematic approach through structured B-RA.
While sponsors, regulators, and prescribers are
conducting B-RAs for patients, patients themselves
are increasingly taking a direct role in the B-RA pro-
cess. To better understand and use PP in decision-
making, PP studies are emerging as a way to gather
valid, representative data to support evidence based
B-RAs.

Objectives: To highlight lessons learned from
conducting PP studies and the value GPP bring to PP
study design, analysis, and reporting of results.

Methods: Systematic review of PP literature describes
methods to collect and analyze patient perspectives in
these studies including data on risk tolerance, risk
preference, and B-R tradeoffs.

Results: PP methods provide information on the rela-
tive desirability and importance of B-R attributes.
They also assess and quantify risk tradeoffs that pa-
tients are willing to take to gain benefits from a treat-
ment. There are a variety of methods used to elicit
preferences, and one important learning is that the
method must match the study purpose. Other learnings
include determining the best time in the lifecycle to
perform the study; all stakeholders aligning early on
study objectives; including patients in the study to en-
sure the appropriateness of the attributes; and ensuring
that all stakeholders comprehend PP study terminol-
ogy to interpret the study results. Our research sug-
gests that GPP enhances PP studies through protocol

development, study design, analysis, interpretation,
and communication of results.

Conclusions: PP are becoming critical to the develop-
ment, approval, and use of medicinal products. Use of
GPP can further enhance the quality of such studies.

540. Review of the Pharmacoepidemiological
Studies Using the Medical Information Databases
in Japanese Hospitals

Katsuhito Hori1, Michio Kimura8, Kazuhiko Ohe2,
Naoki Nakajima3, Hideto Yokoi4, Masahiro Tohkin5,
Kimie Sai6, Takuya Imatoh6, Tsugumichi Sato7,
Syunya Ikeda6, Yoshiro Saito6 and Junichi
Kawakami1

1Department of Hospital Pharmacy, Hamamatsu Uni-
versity Hopital, Hamamatsu, Shizuoka, Japan; 2Tokyo
University Hospital, Bunkyo-ku; 3Kyusyu University
Hopital, Fukuoka; 4Kagawa University Hopital, Taka-
matsu; 5Nagoya City University, Nagoya; 6National
Institute of Health Sciences, Setagaya-ku, Tokyo; 7In-
ternational University of Health and Welfare,
Otawara; 8Tokyo University of Science, Noda; 9De-
partment of Medical Informatics, Hamamatsu Univer-
sity Hopital

Background: The Japanese MHLW announced a plan
for the Sentinel Project in Japan (J-Sentinel). To
achieve the goal of J-Sentinel, it is necessary to con-
sider the pharmacoepidemiological methodology for
useful mining of the medical information databases
(MIDs).

Objectives: To examine the utilization possibility of
the MIDs in Japan and to find issues to be solved for
pharmacoepidemiological study, studies using the
MIDs in Japanese hospitals were reviewed.

Methods:We conducted 4 pharmacoepiedemiological
studies using Japanese MIDs via on-site research or
distributed data approach, and issues raised during
these studies were summarized.

Results: Of four studies, 3 of them were examined De-
tection algorithm of drug adverse events and another
one was evaluation of impacts of regulatory actions,
as follows; i) fluoroquinolones (FQs)-induced tendon
disorders were detected 14 patients in 17,147 subjects
(frequency: 0.082%). The risk ratio of a tendon disor-
der for FQ relative to cephalosporin was 6.29 (PDS,
2012; 21: 886-89). ii) The heparin-induced
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thrombocytopenia (HIT) algorithm detected 47 pa-
tients in 2875 subjects and review of the medical re-
cords demonstrated the PPV for the algorithm was
87.2% (frequency:1.4%) (J Clin Pharm Ther, 2013;
38: 423-28). iii) Drug-induced liver injury (DILI) al-
gorithm based on DDW-J, a Japanese clinical diagnos-
tic criteria, identified antibiotic-induced liver injuries
and risk factors (PDS, 2014; 23: 984-88). iv) a signif-
icant impact of a ‘Dear Doctor’ letter to restrict
oseltamivir use in teenagers was demonstrated (J Clin
Pharm Ther, 2014; 39: 361-67). Several issues were
also raised during these studies, such as i) uniformity
of diagnostic criteria for adverse events, ii) difficulties
of detecting adverse reactions with very low incidence
rate, iii) unavailability of all testing data for diagnostic
criteria, vi) differences in testing methodologies or up-
per limit of normal values between the hospitals.

Conclusions: These studies supported the utility of
MIDs in Japanese hospitals for
pharmacoepidemiological study, although several lim-
itations were also recognized.

541. Applying The Number Needed To Harm
(NNH) to Benefit-Risk (BR) Assessments Of Drugs
Withdrawn From The Market Due To Safety
Reasons

Diogo Mendes1,2, Carlos Alves1,2 and Francisco Batel
Marques1,2

1Central Portugal Regional Pharmacovigilance Unit
(UFC), Centre for Health Technology Assessment
and Drug Research (CHAD), AIBILI, Coimbra, Portu-
gal; 2School of Pharmacy, University of Coimbra, Co-
imbra, Portugal

Background: BR assessments are based on the best
evidence on the efficacy and safety of drugs. There
are well-established methods for assessing efficacy,
but not safety.

Objectives: The usefulness of the NNH was explored
by studying the agreement between NNH values and
decisions of withdrawing drugs from the European
market due to safety reasons.

Methods: Drugs, identified in the EMA’s website,
were included if safety data was available in longitudi-
nal controlled studies. Main data sources were EMA’s
assessment reports. Data on patient-years (PY) of ex-
posure and adverse events was extracted. Incidence
rates per PY were used to estimate NNHs (and 95%

CIs) for withdrawn drugs vs. controls in pre- and
post-marketing periods of time.

Results: Eleven drugs were included. Pre-marketing
data could not be retrieved for almitrine, benfluorex
and ketoconazole. The adverse events supporting the
withdrawal of sibutramine and ximelagatran were not
reported in pre-marketing studies. A reduction of the
NNH (95%CI) from pre- to post-marketing period
was seen for rofecoxib (1266, not statistically signifi-
cant [NS] vs. 139 [80-527] for thrombotic events). Re-
garding niacin-laropiprant, a decrease was noted for
myopathy (1011 [NS] vs. 770 [589-1177]), but not
for new-onset diabetes (108 [57-1099] vs. 385 [264-
770]. The NNH for myocardial infarction (MI) with
rosiglitazone decreased from pre- (-1923 [NS]) to
post-marketing setting, but statistically significance
(SS) was noted only in 3 post-marketing cohort studies
(53 [33-145]; 527 [323-1266]; and 60 [48-79] for a
composite of MI, stroke, heart-failure or all-cause
mortality). The NNH for liver-injury with lumiracoxib
increased over time, but without SS (1695 [NS] vs.
2387 [NS]). The NNHs obtained for rimonabant (8
[7-10] vs. 6 [4-13]) and valdecoxib (1 [1-7] vs. 2 [1-
3]) varied little over time.

Conclusions: The results preclude conclusions about
the usefulness of the NNH in BR assessments. With
the exception of rofecoxib, the results aren’t in line with
the decisions of withdrawing drugs from the market.
Thus, the use of the NNH may not be applicable in all
cases of BR assessments. Further research is needed.

542. Do Patients Store Their Oral Oncolytics
According To Manufacturers’ Storage
Recommendations: An Observational Study Of
Home Storage Temperatures

Nicolaas D. Vlieland1, Bart J. F. van den Bemt2,3,
Marcel L. Bouvy4, Toine C. G. Egberts1,4 and Helga
Gardarsdottir1,4

1Department of Clinical Pharmacy, University Medi-
cal Center Utrecht, Utrecht, Netherlands; 2Depart-
ment of Pharmacy, Sint Maartenskliniek, Nijmegen,
Netherlands; 3Department of Pharmacy, Radboud
Medical Center, Nijmegen, Netherlands; 4Division of
Pharmacoepidemiology and Clinical Pharmacology,
Utrecht Institute for Pharmaceutical Sciences,
Utrecht, Netherlands

Background: Patients receive oral and/or written in-
structions on how to store their oral oncolytics at home
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when medication is dispensed at the pharmacy. How
well patients manage to comply with the manufac-
turers’ storage recommendations is not known.

Objectives: To investigate the proportion of patients
that store oral oncolytics according to manufacturer’s
storage recommendations.

Methods: Consenting adult patients from six Dutch
outpatient hospital pharmacies using oral oncolytics
(ATC groups L01XE) during Mar 2014 - Jan 2015
were included. The oral oncolytics were dispensed to-
gether with a validated temperature logger which was
read out after the use of the oral oncolytic. Two types
of oral oncolytics in this study required storage below
25°C and three below 30°C.Ten oral oncolytics were
tested by manufacturers and found to be stable at tem-
peratures ≥40°C, therefore not requiring special stor-
age conditions. Primary outcome was the proportion
of patients that stored oral oncolytics according to
the recommended storage temperature, with no con-
secutive time of two hours or longer above 25°C or
30°C. The influence of ambient temperatures on mean
daily storage temperatures of oral oncolytics was
assessed by linear regression analysis.

Results: Of 121 patients, 90 (81.1%) patients (47.8%
female, mean age 65.2 (SD; 11.1)) returned their tem-
perature loggers to the pharmacy. 14.4% and 41.1% of
patients received oral oncolytics that required storage
below 25°C and below 30°C, respectively, of which
76.9% and 5.4% stored their oral oncolytic at temper-
atures higher than recommended by the manufacturer.
Mean daily storage temperatures ranged from 17.4°C
to 25.6°C with maximum temperatures up to 58.0°C.
In the summer months (Jun 1st – Aug 31st), significant
correlation was found between mean outside tempera-
tures and mean daily storage temperatures (R2=0.69,
p<0.001).

Conclusions: The majority of patients using oral
oncolytics that required storage below 25°C did not
comply with the storage label recommendations. Daily
storage temperatures often reach temperatures above
25°C and are influenced by ambient temperatures in
the summer period.

543. Is There Scope for Rapid Implementation of
Pharmacoepidemiology Findings Using Quality
Improvement Methods?

Natalie Weir1, Rosemary Newham1, Ashwag Ali
Atallah Al-Gethami1, Ali Mohammed Abd Alridha1,

Emma D. Corcoran1, Paul Bowie2, Anne Watson2

and Marion Bennie1

1Strathclyde Institute of Pharmacy and Biomedical
Sciences, University of Strathclyde, Glasgow, UK; 2

NHS Education for Scotland, Glasgow, UK

Background: The Scottish Patient Safety Programme
– Pharmacy in Primary Care collaborative has devel-
oped High Risk Medicine (HRM) Care Bundles
(CB). These CBs, which are interventions that im-
prove care processes and outcomes, focus on clinical
assessment and patient education. Using quality im-
provement methods, these have been implemented in
28 community pharmacies in four health service re-
gions – two focus on Warfarin and two on non-steroi-
dal anti-inflammatories. The intent is for national roll
out of a HRM CB, where a standardised process may
act as a platform to accelerate uptake of
pharmacoepidemiology findings into routine practice.

Objectives: To develop a generic HRM CB process
map to facilitate implementation.

Methods: Regional process maps were developed
through data collection in four pharmacies, involving
simulation of the CB process, staff interviews and doc-
umentation of resources. Following validation by the
onsite pharmacist, commonalities among the process
maps were collated to create a process map for each
HRM. To develop a generic HRM process map, these
were validated by 93% (n=26) of participating
pharmacies.
Consent was gained throughout. Ethical approval

was not sought as this was service evaluation.

Results: Although some regional variation existed, the
validation identified six core stages required for suc-
cessful CB delivery: patient identification, clinical as-
sessment, patients’ eligibility flagged, CB delivery,
enrolling non-attending patients and documentation.
The commonalities were sufficient to develop a ge-
neric process map encompassing staff and patients’
journey, its integration into usual practice and re-
sources utilised.

Conclusions: To maximise implementation success,
the process map allows for targeted development of re-
sources to facilitate each core stage. The feasibility of
developing a generic process map suggests adaptabil-
ity of the CB to varying clinical contexts, strengthen-
ing the CBs potential to facilitate national
implementation of health informatics research. Safety
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concerns highlighted by pharmacoepidemiology stud-
ies could be addressed by adapting the CBs’ content,
allowing seamless translation of evidence into
practice.

544. Determinants for Healthcare Professionals to
Take Action in Response to Safety
Communications on Medicines

Maartje van der Sar1,2, Sieta de Vries1, Peter Mol1,2

and ; On Behalf of S. C. O. P. E. Workpackage 63

1University Medical Center Groningen, University of
Groningen, Groningen, Netherlands; 2Dutch Medi-
cines Evaluation Board, Utrecht, Netherlands; 3

Strengthening Collaborations for Operating
Pharmacovigilance in Europe (SCOPE) Work Pack-
age 6 Members, A. Coleman, A. Spooner (IE), M. Root
(UK), I. Sipic, A. Andric (HR), A. Cupelli, I. Baldelli
(IT), Y. Knudsen, H. Samdal (NO), L. Michan, N..

Background: In the European Union (EU), new im-
portant safety information on medicines is mainly
communicated to healthcare professionals (HCPs) via
Direct Healthcare Professional Communications
(DHPCs). However, information is lacking on how
HCPs follow recommendations made in DHPCs.

Objectives: Determine the influence of HCPs’ charac-
teristics and views on the frequency of recommended
actions taken in response to DHPCs.

Methods: A web-based survey was distributed to
HCPs in 9 EU countries; Norway (NO), Sweden
(SE), Denmark (DK), Ireland (IE), the United King-
dom (UK), Spain (ES), Italy (IT) and Croatia (HR)
[SCOPE project: www.scopejointaction.eu]. HCPs
were recruited via e-mail, websites and newsletters.
Logistic regression was performed. HCPs’ self-re-
ported frequency on how often they took recom-
mended action in a DHPC was used as categorical
outcome measures (based on mean value). Determi-
nants: gender, age, profession, years of accreditation,
country, perceived usefulness of DHPCs, HCPs’ view
on the national competent authority (NCA) as a source
of safety communications and on keeping up to date
on safety of medicines via dedicated information in
personalized letters.

Results: In total, 3625 HCPs responded (61% fe-
males). Those HCPs familiar with DHPCs (91%), re-
ported on average to take the recommended action
77% of the time. General practioners and pharmacists

more often took action than other HCPs (P<0.05).
HCPs from DK, ES, IE, IT and NO took action more
often than HCPs in the UK, whereas HCPs from NL
took action less often (all P<0.01). Compared to a
neutral opinion on their usefulness, a negative view
of utility of DHPCs was associated with taking action
less often (P=0.005) whereas a positive opinion with
more actions taken (P=0.000). A positive view on the
NCA (P=0.012) and on information in personalized
letters (P<0.001) was associated with taking more of-
ten action than a neutral view.

Conclusions: HCPs reported to have taken action as
recommended in response to three out of four DHPCs
received. Perceived usefullness of the DHPC, trust-
worthiness of the NCA, and of information in
personalised letters, profession and country influenced
how often HCP took action.

545. Drug Promotional Activities in Nigeria:
Impact on Prescribing Pattern and Practices of
Medical Practitioners

Joseph Fadare1, Kazeem Oshikoya2, Olayinka
Ogunleye2, Olufemi Desalu3, Okezie Enwere4 and
Taofiki Sunmonu5

1Department of Pharmacology, College of Medicine,
Ekiti State University, Ado-Ekiti, Ekiti, Nigeria; 2De-
partment of Pharmacology, College of Medicine, La-
gos State University, Ikeja, Lagos, Nigeria; 3

Department of Medicine, University of Ilorin, Ilorin,
Nigeria; 4Department of Medicine, Imo State Univer-
sity, Orlu, Nigeria; 5Department of Medicine, Federal
Medical Centre, Owo, Nigeria

Background: The relationship between the pharma-
ceutical industry and medical practitioners continues
to generate controversies worldwide. However, the re-
lationship between Nigerian doctors and the drug in-
dustry and its impact on their prescription pattern and
practice has not been well explored.

Objectives: The main objective of this study was to
investigate the impact of drug promotion by the phar-
maceutical industry on the prescribing pattern of med-
ical doctors working in three healthcare facilities in
Nigeria.

Methods: This cross-sectional questionnaire-based
study was carried out among 250 medical doctors
working in three tertiary healthcare facilities in Nige-
ria. The information obtained from the questionnaire
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was coded, entered and analyzed using IBM SPSS ver-
sion 19.

Results:Majority (154/87.5%) of respondents had had
drugs promoted to them within the preceding three
months. Most of the encounters with pharmaceutical
representatives was in the outpatient clinics (60.2%)
and department clinical meetings (46%). The informa-
tion provided during promotional activities included:
brand name of the drug (79.5%), clinical indications
(80.7%), contra-indications (54.5%), potential adverse
effects (41.5%), reference materials (39.2%) and po-
tential drug-drug interactions (27.3%). Most respon-
dents (68.2%) had gifts distributed during these
encounters with food items (70.5%) and souvenirs
(68.8%) being the main forms of gratification. Major-
ity (107/60.8%) of respondents felt motivated to pre-
scribe the promoted drug afterwards. Factors that
influenced respondents positively towards prescribing
the promoted drugs were: information provided
(63.6%), cost benefit analysis of the product, reputa-
tion of the drug company (28.4%) and gifts received
(4.5%). Most respondents (64.8%) felt that the rela-
tionship between doctors and representatives of the
pharmacological industry should have some form of
regulation.

Conclusions: Drug promotional activities have some
influence on prescribing pattern of Nigerian medical
doctors. Gifts received during the promotional activi-
ties appeared not to have any significant effect on the
decision to prescribe the marketed drug.

546. Regulatory Considerations for Knowledge,
Attitude, and Belief Surveys: A Systematic Review
of Physician Survey Response

Sarah E. Brewer1 and Elaine H. Morrato1,2

1ACCORDS, University of Colorado Anschutz Medi-
cal Campus, Aurora, CO, USA; 2Colorado School of
Public Health, University of Colorado Anschutz Med-
ical Campus, Aurora, CO, USA

Background: Knowledge, attitudes and belief (KAB)
surveys are key components of risk management pro-
gram evaluations. Understanding factors affecting re-
sponse rates (a potential source of bias) is needed to
inform regulatory decision making using these data.

Objectives: To systematically review the literature on
physician survey response and survey method factors
affecting response.

Methods: A systematic review was conducted in
PubMed using MeSH terms to identify surveys of
healthcare providers on topics of prescriptions and
pharmaceuticals in the US from Jan. 2000 to Oct.
2014 that reported response rates (RR). An abstract re-
view was undertaken on resulting publications to iden-
tify articles addressing physician surveys of
pharmaceuticals and reporting a response rate. Among
eligible publications, full manuscript reviews were
conducted to identify RR and survey method factors
that could influence response: physician specialty,
number of contact attempts, contact methods (e.g.
mail, email), incentive, study design, and two proxies
for level of engagement: survey sample size and data
source. Pearson’s correlation coefficients were calcu-
lated to examine relationships between response rates
and numeric design factors. Unpaired t-tests were used
to compare other design factors.

Results: MeSH search terms returned 164 publica-
tions. Abstract reviews identified 76 eligible papers.
Mean RR=51% (median=48%;SD=22%). Correlations
revealed that RRs were lower when a larger sample
was contacted (r= -0.254) and higher with more contact
attempts (r=0.265). Commercially-available sample
lists had lower mean RR compared to internal lists
(45% vs. 65%, p= 0.02). Population-based samples
had higher mean RR than random sample (56% vs.
47%, p=0.09). Mixed contact methods yielded higher
mean RR than mailed surveys alone (58% vs. 46%,
p=0.02). Data reported on incentives was too sparse
to review. No papers provided response bias analysis.

Conclusions: A broad range of physician survey re-
sponse is reported in the medical literature. Survey de-
sign choices may influence response rates. Formal
analysis of response bias should be part of standard
regulatory reporting.

547. Use of Cognitive Testing to Optimize
Questionnaire Wording and Mode of
Administration in the Evaluation of Risk
Minimization Activities

Laurie J. Zografos1, Elizabeth Andrews2, Diane
Whalley3, Paul Petraro4 and Zdravko Vassilev4

1Surveys and Observational Studies, RTI Health Solu-
tions, NC, USA; 2Pharmacoepidemiology and Risk
Management, RTI Health Solutions, NC, USA; 3Pa-
tient Reported Outcomes, RTI Health Solutions, Man-
chester, USA; 4Epidemiology, Bayer HealthCare
Pharmaceuticals Inc., Whippany, NJ, USA

abstract 319

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Background: As part of the evaluation of risk minimi-
zation measures for aflibercept, for intravitreal injection,
a questionnaire was developed to assess patient knowl-
edge and understanding of key safety information
contained in aflibercept’s EU educational materials.
Interviews were conducted to test the questionnaire with
patients prior to the start of data collection.

Objectives: To ensure that patients understood and
consistently interpreted the questions and response op-
tions and to determine the most appropriate mode of
data collection given the potential for visual impair-
ment in the target population.

Methods: Two rounds of interviews were first con-
ducted in English (in the UK) with 11 patients to identify
issues and optimize wording. Interviewers trained in
cognitive debriefing methods asked patients to complete
the questionnaire while describing their thought pro-
cesses aloud. Additional probe questions elicited more
information on how patients interpreted and chose their
answers and the format and usability of the question-
naire. The questionnaire was revised after each round
of interviews and translated into 4 additional languages
(for France, Germany, Italy, and Spain). Cognitive inter-
views were then conducted with 4 patients per country
to confirm wording and cultural acceptability.

Results: Across all countries, 56% of patients were
aged 50 to 75 years, and 37% were 75 years or older.
Early results indicated that some patients likely could
have difficulty completing the questionnaire without
support due to visual impairment and cognitive diffi-
culties. Based on these findings, the questionnaire
was shortened, the language simplified, and the format
changed to be interviewer administered. Subsequent
interviews in the UK and other countries supported
the length and wording of the revised questionnaire,
as well as the mode of administration.

Conclusions: Appropriate questionnaire design is es-
sential to optimize data quality. Careful pretesting is
critical to ensure appropriate wording and administra-
tion format, particularly when there is potential for vi-
sual and/or cognitive impairment within the target
population.

548. A Cross-Sectional Study on the Adequacy of
Product Information in Medical Advertisements
Published in Print Media

Ronald Kah Heng Toh1, Cheong Hian Goh2, Mui-
Ling Tan1 and Wai-Ping Yau1

1Department of Pharmacy, National University of Sin-
gapore, Singapore, Singapore; 2Health Sciences Au-
thority, Singapore, Singapore

Background: Previous studies overseas reported that
medical advertisements (MAs) contained unreliable
information or unsubstantiated claims.

Objectives: To evaluate the adequacy of medical
product information in MAs published in print media
in Singapore.

Methods: A cross-sectional study was conducted on
MAs (containing Health Sciences Authority advertise-
ment permit numbers) in English-language newspa-
pers and magazines. MAs were evaluated on (i)
peripheral properties (using a 11-points scoring sys-
tem); (ii) consumer education information (19-points
scoring system) consisting of uses and benefits (6-
point), risks (6-point), and consumer counselling (7-
point); and (iii) credibility (claims substantiation). Sta-
tistical significance was set at <0.05.

Results: Of 37 unique-products advertisements evalu-
ated, the scores for peripheral properties were compa-
rable for all MAs [median (IQR) score: 4 (4, 5)]. The
score for consumer education information was 5 (4,
7), with significant differences in scores between ad-
vertisements of pharmaceutical products and health
supplements (p=0.013) and among advertisements of
different sizes (p=0.024). Information on risks was
found lacking in MAs, with median scores of 0 (0,
0), with only 2 MAs mentioning special precautions.
Further analyses also revealed significant differences
in scores for uses and benefits, and consumer counsel-
ling, with scores of 3 (3, 4), and 1 (1, 3), respectively.

Conclusions: Overemphasis on products benefits, de-
ficiency of product risk information, compromised in-
formation adequacy due to size of advertisements,
differential consumer counselling information in
health supplement advertisements and lack of claims
substantiation were potential gaps identified in local
MAs. Adequacy of information provided in MAs can
be improved to provide consumers with relevant prod-
uct information against misleading advertising.

549. Content Analysis and Frequency of Direct-to-
Consumer Advertising (DTCA) of Health Products
on Television (TV) in Singapore

Dennis Seng Leong Mak1, Cheong Hian Goh2, Mui-
Ling Tan1 and Wai-Ping Yau1
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1Department of Pharmacy, National University of Sin-
gapore, Singapore, Singapore; 2Health Sciences Au-
thority, Singapore, Singapore

Background: Advertisements can affect consumers’
purchase decisions, and it is crucial to understand
how advertisements are shown on television (TV)
and the techniques used. However, little is known
about direct-to-consumer advertising (DTCA) of
health products on TV in Singapore.

Objectives: To gather information on the frequency
and placement of health product advertisements on
TV; and understand the types of persuasive techniques
utilized in DTCA on TV.

Methods: TV programs on Channel 5 were recorded
over 14-hours every day over a 3 months duration.
Advertisements with the Singapore Health Sciences

Authority (HSA) advertisement permit number were
included for content analysis, in terms of frequency
and time of day of screening and their durations; the
genres of TV programs that they were featured and also
the persuasive techniques used in the DTCA. Descrip-
tive statistics were generated to summarize the data.

Results: 1150 advertisements were recorded over the 3
month period, with 30 different advertisements showing
21 unique products from 4 categories. Most advertise-
ments were 15s long (n=16, 53.3%). The occurrence
of advertisements followed a cyclical pattern, peaking
over the weekends. Typically, the average number of
advertisements per hour decreased after mid-day. Most
advertisements used positive valence as a persuasive
technique and all advertisements showed the type of
formulation of the product and its uses.

Conclusions: Many health product advertisements
share similar characteristics in their advertising cam-
paigns. Our findings provided fundamental under-
standing of how DTCA could be relevant to provide
product information and influence the patients in
self-treatment.

550. A Study of “Drug Entry Lags” Between Japan
and the US: Compering the Timing of a New Drug
Entry, Generic Entry and Market Exclusivity
Periods

Sachiko Masuda

Graduate School of Pharmaceutical Sciences, The
University of Tokyo, Tokyo, Japan

Background: Very little is known about the timing of
generic entry in different countries. No prior study has
examined the influence of the market exclusivity pe-
riod on launch times of generics.

Objectives: The market exclusivity period (MPE)
which is between the timing of a new drug entry and
generic entry were assessed in Japan and the US to
compare the both time lags between the two countries
in the period of 2007 - 2015.

Methods: New drug and generic drug approval/listed
data were collected from notices of Ministry of Health,
Labor andWelfare (MHLW) in Japan and the FDAOr-
ange Book in the US. During the study period, 55 drugs
were identified to compare MPE and the time lag of
market entry in both countries. Analysis included
generic drugs only of new moleculer entities at first
MHLW/FDA approval and excluded having more than
25years market exclusivity. Descriptive, Spearman’s
rank-correlation analyses were performed, stratified
by types of drugs (oral, injection and external).

Results: The timing of generic entry in Japan was later
than that in the US by 3.25±3.86 (mean±SD) years, at
a median of 2.41years (interquartile range 0.53, 5.34),
and the timing of a new drug in Japan was also later by
3.25±3.86years, at a median of 2.98years (0.35, 4.38).
Both time lags strongly correlate (ρ=0.6537,
p=<.0001). The mean MEP in Japan was 12.53
±3.26years, at median of 12.03 years (10.03, 14.08),
while MEP in the US was 12.12±2.97years, at median
of 12.65 years (9.86, 14.51). Both periods correlate
(ρ=0.4456, p=0.0007). The mean MEP of oral
(n=35), injection (n=15) and external (n=5) drugs in
Japan was 11.94±2.68years, 14.70±3.68years, 10.08
±2.61years, while MEP in the US was 11.66
±2.70years, 13.44±3.03years, 11.41±4.01years re-
spectively. The MEP in Japan had no correlation with
generic entry lag in both countries, but strong correla-
tion with new drug entry lag (ρ=-0.5123, p=<.0001).
The MPE in the US had strong correlation with ge-
neric entry lag (ρ=-05055, p=<.0001), but no correla-
tion with new drug entry lag.

Conclusions: The time lag of a new drug entry in both
countries could directly influence on the time lag of
generic entry.

551. Prevalence of Preexisting Diabetes in
Pregnancy and Associated Prescribing Patterns

Sonia J. Coton, Irwin Nazerath and Irene Petersen
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Background: Diabetes mellitus (DM) is one of the
commonest chronic conditions affecting pregnancy;
2-5% of pregnancies are affected, with increasing
prevalence. Preexisting DM in pregnancy is related
to adverse events for mother and baby, optimal
glycaemic control prior and during pregnancy reduces
the risk.

Objectives: Compare characteristics of pregnant
women with and without DM. Examine time trends
in the prevalence of: DM in pregnancy, and prescrib-
ing during pregnancy.

Methods: Pregnant women aged 16 years or over
were identified as diabetic via diagnostic Read codes
and prescriptions. Women were compared in terms
of: age, body mass index (BMI), blood pressure,
smoking status, social deprivation score and HbA1c.
Prevalence of preexisting DM and prescriptions were
calculated by calendar year and DM type between
1995 and 2012.
We used The Health Improvement Network (THIN)

primary care database; a database of anonymised elec-
tronic general practice medical records.

Results: Data from 402,529 pregnancies suggest
women with preexisting DM were: older (median:
30, 31 vs 29 years for type 1 (T1DM), type 2
(T2DM) and non-diabetic), had higher BMI (median:
25.9, 29.9 vs 24.1 kg/m2 for T1DM, T2DM and
non-diabetic), and were registered with a general prac-
tice for longer than pregnant women without DM.
Pregnant women with T2DM were more likely than
T1DM to be: non-smokers (46% vs 43%) and had bet-
ter glycaemic control prior to pregnancy (median
HbA1c 37 vs 65mmol/L).
The prevalence of T1DM in pregnancy increased

from 3.2 to 5.2 per 1000 pregnancies between 1995
and 2012 and for T2DM the increase was from 0.8
to 8.7 between 1995 to 2008 and then to 22.6 per
1000 pregnancies by 2012.
The prevalence of prescribing DM therapy in pri-

mary care during pregnancy increased for T1DM and
decreased for T2DM between 1995 and 2012.

Conclusions: Women with T2DM had better
glycaemic control prior to pregnancy than T1DM
women. The prevalence of both T1DM and T2DM in-
creased in pregnancy, prevalence of T2DM acceler-
ated after 2008. The prevalence of prescribing during

pregnancy increased in T1DM and decreased in
T2DM pregnancies. It is likely that many pregnant
women receive treatment in secondary care during
pregnancy.

552. Safety Of Antidiabetic Drugs In A Cohort Of
Pregnant Women With Pre-Gestational Diabetes

Lucia Cea Soriano1,2, Sonia Hernández-Díaz3,
Kimberly G. Brodovicz4, Dorothee B. Bartels4,5 and
Luis A. García-Rodríguez1

1Spanish Centre for Pharmacoepidemiologic Re-
search (CEIFE), Madrid, Spain; 2Department of Pre-
ventive Medicine and Public Health, Faculty of
Medicine, Complutense University of Madrid, Madrid,
Spain; 3Harvard T.H. Chan School of Public Health,
Boston, United States; 4Corp. Dept. Global Epidemi-
ology, Boehringer Ingelheim GmbH, Ingelheim, Ger-
many; 5Hannover Medical School, Institute for
Epidemiology, Social Medicine and Health Systems
Research, Hannover, Germany

Background:Women with insulin dependent diabetes
are at an increased risk for miscarriage and several
types of congenital malformations in their offspring.
However, little is known about the comparative safety
of oral antidiabetic medications.

Objectives: To evaluate the relative safety of antidia-
betic treatments in pregnant women with pre-gesta-
tional diabetes.

Methods:We used The Health Improvement Network
(THIN) database in the UK from January 1995-June
2012 to identify the first pregnancy in women aged
15-45 during the study period. Information on both di-
abetes diagnoses and prescription of specific antidia-
betic drugs around conception was collected. An
unexposed non-diabetic comparison cohort of 10,000
pregnancies was matched to 1511 women with pre-
gestational diabetes on calendar time and maternal
age. To study outcomes in the offspring, the cohorts
were restricted to pregnancies linked to a live birth.
The risk of major birth defects was estimated and com-
pared with odds ratios (OR) and 95% confidence inter-
vals (CI), using logistic regression.

Results: The risk of miscarriage was 10.5% in non-di-
abetic and 15.8% in diabetic women (17.4% in non-
treated, 27.4% in oral treatment and 13.3% in insulin
only users during the 1st trimester). Among completed
pregnancies, the risk of major birth defects was 2.8%
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in non-diabetic vs. 7.4% in diabetic women (4.3% in
non-treated, 1.9% in oral treatment, 8.9% in insulin
users during the 1st trimester). The adjusted OR of ma-
jor malformations for diabetes was 2.7 (95%CI 1.9-
3.7) compared to women without diabetes. Restricting
to women with diabetes, the ORs of major
malformations were 2.2 (95%CI: 1.2-4.2) for type 1
compared with type 2, 3.5 (95%CI 1.3-10.1) for insu-
lin use compared with oral antidiabetics during 1st tri-
mester, and 2.8 (95%CI: 1.4- 5.6) for HbA1c >7%
compared with HbA1c values <=7% before
pregnancy.

Conclusions:Women with diabetes have a higher risk
of adverse obstetric outcomes. Among women with
pre-gestational diabetes, diabetes type 1, treatment
with insulin or poor glycemic control were associated
with a higher risk of major congenital malformations
in the offspring.

553. Tocilizumab Use in Pregnancy: Analysis of a
Global Safety Database Including Data from
Clinical Trials and Post-Marketing Data

Maria Hoeltzenbein1, Evelin Beck1, Richa
Rajwanshi2, Carina G. Skorpen3, Erhan Berber2,
Christof Schaefer1 and Monika Ostensen3

1Institute for Clinical Teratology and Drug Risk As-
sessment in Pregnancy, Charité - Universitätsmedizin,
Berlin, Germany; 2Genentech, Inc., a Member of the
Roche Group, South San Francisco, USA; 3Depart-
ment of Rheumatology, Trondheim University Hospi-
tal, Trondheim, Norway

Background: Tocilizumab is an anti-interleukin-6-re-
ceptor monoclonal antibody used for the treatment of
rheumatoid arthritis and juvenile idiopathic arthritis.
Published experience on tocilizumab use during preg-
nancy is very limited.

Objectives: Analyze the cumulative evidence for
pregnancy outcomes after maternal exposure to
tocilizumab.

Methods: We have analyzed 501 pregnancy-related
reports documented in the Roche Global Safety Data-
base until December 2014.

Results: After exclusion of ongoing pregnancies, du-
plicates, and cases retrieved from the literature, 399
women were found to have been exposed to toci-
lizumab shortly before or during pregnancy, with

pregnancy outcomes being reported in 288 pregnan-
cies (72.2%). Of these 288 pregnancies, 180 were pro-
spectively reported resulting in 109 live-births
(60.6%), 39 spontaneous abortions (21.7%), 31 elec-
tive terminations of pregnancy (17.2%), and 1 still-
birth. The rate of malformations was 4.5%. Co-
medications included methotrexate in 21.1% of the
prospectively ascertained cases. Compared to the gen-
eral population, an increased rate of preterm birth
(31.2%) was observed.
Retrospectively reported pregnancies (n=108) re-

sulted in 55 live births (50.9%), 31 spontaneous abor-
tions (28.7%), and 22 elective terminations (20.4%).
Three infants/fetuses with congenital anomalies were
reported in this group.
No increased risks for adverse pregnancy outcomes

were observed after paternal exposure in 13 pregnan-
cies with known outcome.

Conclusions: No indication for a substantially in-
creased malformation risk was observed. Considering
the limitations of global safety databases, the data do
not yet prove safety, but provide information for phy-
sicians and patients to make informed decisions. This
is particularly important after inadvertent exposure to
tocilizumab, shortly before or during early pregnancy.

554. Congenital Malformations and Maternal Use
of Anti-Hypertensive Medication in the UK

Claudia Cabrera, Alison Lee, Karin Henriksson and
Cecilia Falkenberg

AstraZeneca R&D, Mölndal, Sweden

Background: Few studies have assessed the use of
anti-hypertensives among women of child bearing
age in the real world. Most studies have been unable
to stratify anti-hypertensives to assess fetal outcomes
and health risks per drug class, particularly angiotensin
II receptor blockers (ARBs) and angiotensin-
converting-enzyme inhibitors (ACEI).

Objectives: To evaluate adverse fetal outcomes (con-
genital malformation in live births or post-partum in-
fant death) in women treated with anti-hypertensives.

Methods: Pregnant hypertensive women were in-
cluded in this study from Jan 1, 1997 to Dec 31,
2014. The UK Primary healthcare data, Clinical Prac-
tice Research Data Link were linked with inpatient
hospital episode statistics and the Office of National
Statistics mortality data, to describe the potential fetal
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effect from exposure to anti-hypertensives during
pregnancy. Where possible, mothers were linked to re-
cords relating to their newborn. Pre-existing diabetes
or heart failure, weight, age at pregnancy, smoking,
and Index of Multiple Deprivation, were also analysed
to understand the mother’s risk profile impacting ad-
verse fetal outcomes.

Results: Of 34701 pregnant hypertensive women with
at least 1 live birth, 5437 (16%) were on anti-hyperten-
sives at any time during their pregnancy, including
beta blockers (69%) calcium channel blockers (14%)
and diuretics (12%). ACEI were prescribed more fre-
quently than ARBs 9.7% vs 2.7% and both were pre-
scribed across all trimesters but less so as pregnancy
progressed. Whether a mother is on an anti-hyperten-
sive drug during pregnancy, 1 yr prior to pregnancy,
or not on anti-hypertensive medication, there were no
differences in adverse fetal outcomes, 7.4%, 7.1%,
and 7.1%, respectively [X2=0.49, 2DF, p=0.78]. The
most frequent birth defects were similar across expo-
sure groups: Nevus, undescended testicle, Patent
Ductus Arteriosus, and Ventricular Septal Defect.

Conclusions: Most children with mothers exposed to
any anti-hypertensive during or 1 yr prior to pregnancy
did not develop fetal abnormalities. Improved screen-
ing methods and more attentive care to high-risk
mothers may further decrease the number of fetal
malformations found in this study.

555. Use of Antihypertensive Drugs During
Pregnancy in the Netherlands

Josta de Jong, Jens H. J. Bos, Catharina C. M.
Schuiling-Veninga and Lolkje T. W. de Jong-van
den Berg

Pharmacoepidemiology and Pharmacoeconomics,
University of Groningen, Groningen, Netherlands

Background: Antihypertensive drugs are used during
pregnancy for both chronic hypertension and gestational
hypertension. Methyldopa, labetalol and nifedipine are
considered safe for the fetus during pregnancy and are
therefore recommended in the Dutch guidelines.

Objectives: To determine how often antihypertensive
drugs are prescribed in pregnancy and whether recom-
mended drugs are prescribed.

Methods: Using IADB.nl, a database with prescrip-
tion records of 500,000 people in the Netherlands we

investigated the use of antihypertensive drugs of
women in the 273 days before the birth of their child.

Results: Antihypertensive drugs were used in 2.3% of
the pregnancies. Of these 44% used a not recom-
mended drug in the first trimester of pregnancy, 22%
in the second trimester and 10% in the third trimester.
Of the pregnant women with chronic hypertension

49% used a recommended drug already before the
pregnancy, 23% stopped using antihypertensive drugs
during pregnancy and 17% switched to a recom-
mended drug. 10% used a not recommended antihy-
pertensive drug during the whole pregnancy.
Of the women who started an antihypertensive drug

after the 20th week of pregnancy, probably the group
with gestational hypertension, 94% used a recom-
mended drug.

Conclusions: In most pregnancies antihypertensive
drugs were used which are recommended as safe for
the unborn child by the Dutch guidelines. In the first
trimester 44% used a not recommended drug. Of the
women with chronic hypertension 10% continued
using a not recommended drug. More information to
and education of women with chronic hypertension
in the fertile age, by GP’s and pharmacists could de-
crease these percentages.

556. Exposure To Thiocolchicoside During
Pregnancy: First Clinical Data in EFEMERIS

Caroline Hurault-Delarue, Isabelle Lacroix, Jean-
Louis Montastruc, Anna-belle Beau and Christine
Damase-Michel

Pharmacologie, Université Toulouse III, CHU, Tou-
louse, France

Background: Following a recent safety alert from the
European Medicines Agency, thiocolchicoside, a col-
chicine derivative indicated for the treatment of painful
muscular contractions, has been contraindicated during
pregnancy. This decision was based on the experimental
evidence of aneugenic properties of one of its metabo-
lites. Aneuploidy is recognized as a potential risk factor
for miscarriage and congenital birth defects. At the
present time, human data concerning thiocolchicoside
in pregnancy are not available in the literature.

Objectives: The objective of this study was to de-
scribe pregnancy outcomes of women having at least
one prescription and dispensation of thiocolchicoside
during pregnancy.
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Methods: We performed a descriptive study in
EFEMERIS, a French database of pregnant women
who delivered in Haute-Garonne and their outcomes
(live birth or pregnancy loss). Between 2004 and
2013, 90,013mother-child (fetus) pairs were included.

Results: During the 9-year study period, 425 of fetus
registered in EFEMERIS (0.5%) were exposed to
thiocolchicoside during pregnancy: 302 during the
first (71.1%), 95 during the second (22.4%) and 37
during the third (8.7%) trimester.
The outcome was a pregnancy loss (legal or thera-

peutic termination, miscarriage, stillbirth, and ectopic
pregnancy) for 68 exposed women (16.0%). Eight
cases of birth defects (1.9%), without any co-prescrip-
tion for a mutagenic or teratogenic drug, were identi-
fied with 4 chromosomal abnormalities (0.9%): 3
trisomies 21 and 1 trisomy 18. In general population
on the same geographical area (EFEMERIS data), the
prevalence of these outcomes was the following: preg-
nancy losses 5.9% (p<0.0001), birth defects 2.1%
(p=0.8) and chromosomal abnormalities 0.2%
(p=0.02).

Conclusions: Women exposed to thiocolchicoside
during pregnancy had a higher prevalence of preg-
nancy losses and chromosomal abnormalities than
general population. These first epidemiological data
on exposure to thiocolchicoside during pregnancy
strengthens the recommendation that physicians must
avoid prescribing this drug to women of childbearing
age without effective contraception.

557. Venlafaxine Exposure in Pregnancy, A
Multicenter ENTIS Study

Bernke te Winkel1, Delphine Beghin2, Alessandra
Pistelli3, Marco de Santis4, Matteo Cassina5,
Georgios Eleftheriou6, Heli Malm7, Alice Panchaud8

and Bracha Stahl9

1Teratology Information Service, National
Pharmacovigilance Centre Lareb, ‘s-Hertogenbosch,
Netherlands; 2Centre de Reference sur les Agents
Teratogenes (CRAT), Hospital Armand Trousseau,
Groupe Universitaire Est, Paris, France; 3Florence
Teratology Information Service, Careggi University
Hospital, Florence, Italy; 4Telefono Rosso-Teratology
Information Service, Department of Obstetrics and
Gynaecology, Catholic University of Sacred Heart,
Rome, Italy; 5CEPIG, Genetica Clinica, Azienda
Ospedaliera, Padova, Italy; 6Poison Control Centre
and Teratology Information Service, Ospedali Papa

Gionanni XXIII, Bergamo, Italy; 7Teratology Informa-
tion Service, HUSLAB and Helsinki University Cen-
tral Hospital, Helsinki, Finland; 8Swiss Teratogen
Information Service, University Hospital, Lausanne,
Switzerland; 9BELTIS Rabin Medical Center Petah-
Tikva, Sackler School of Medicine Tel Aviv University,
Tel Aviv, Israel

Background: Venlafaxine is a serotonin and nor-
adrenaline reuptake inhibitor used for the treatment
of depression and anxiety disorders. The experience
with venlafaxine use in pregnancy is still limited com-
pared to the selective serotonin reuptake inhibitors.

Objectives: The primary aim of this study is to assess
the rate of major congenital malformation (MCMs).
Secondary aims are pregnancy outcomes: spontaneous
abortion, preterm delivery and birthweight.

Methods: This multicenter, prospective cohort study
was performed using data from nine centers of the Eu-
ropean Network of Teratology Information Services
(ENTIS). Information about the exposure, pregnancy
data and pregnancy outcome were collected after indi-
vidual risk counseling. Standardized procedures for
data collection and follow up were used by each cen-
ter. Venlafaxine exposure is compared with a group
of women not exposed to any known teratogen during
pregnancy. Analysis was performed using logistic
regression.

Results: Follow up data were collected on 732 preg-
nancies of women who used venlafaxine during gesta-
tion. In 655 (89.5%) cases the exposure was at least in
the first trimester. In total there were 590 live births (5
twins), 85 spontaneous abortions, 57 elective termina-
tions of pregnancy (ETOPs) and 5 stillbirths. In the
comparison group were 656 live births (6 twins), 46
spontaneous abortions, 25 ETOPs and 3 stillbirths.
The overall rate of MCMs after first trimester expo-

sure and excluding chromosomal and genetic disorders
was 3.25% (17/523) in all live births/stillbirths and
ETOPs with known MCM compared to 2.44% (16/
656) in the comparison group, OR 1.34 (95% CI
0.67-2.69). The number of preterm deliveries was
higher in the venlafaxine group, 62 compared to 36
in the comparison group. No statistical difference
was found in the mean birthweight of live born single-
tons, 3240mg (venlafaxine group) and 3297mg (com-
parison group).

Conclusions: In this study venlafaxine was not associ-
ated with an increased rate of MCMs. The rate of
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spontaneous abortion and preterm delivery was higher
in the venlafaxine group. Further analysis of the data is
necessary to investigate the role of potential confound-
ing factors.

558. Rates of Psychotropic Prescribing in
Pregnancy

Jennifer Campbell and Tarita Murray-Thomas

Clinical Practice Research Datalink, London, UK

Background: Perinatal mental illnesses are common,
affecting 1 in 5 women at some point during preg-
nancy or up to one year after. However, there is uncer-
tainty around using any type of pharmacological
interventions during pregnancy and breastfeeding due
to the possible risks to the fetus and nursed infant.

Objectives: To assess trends in annual levels of pre-
scribing of psychotropic medication in pregnancy
stratified by drug group and by type of mental illness.

Methods: The source population comprised of all ac-
ceptable female patients in the CPRD who were regis-
tered at an English practice contributing between 01/
04/2007 and 31/03/2015. Pregnancies where a poten-
tial start and end data could be identified were evalu-
ated. End of pregnancy was identified using Read
codes suggestive of pregnancy outcomes (labor, still-
birth, delivery, miscarriage). If end of pregnancy dates
were less than 90 days apart they were presumed to be
part of the same pregnancy. Start of pregnancy was
identified as the event furthest from the end of preg-
nancy date and within 280 days. Patients who had more
than one pregnancy were included multiple times.
Psychotropic prescriptions which were up to three

months prior to or during pregnancy were identified.
Only one record per psychotropic category per preg-
nancy was counted. Where enough data was available
pregnancies with a psychotropic prescription were
stratified by mental health categories. Patients were
followed until the earliest of 365 days post pregnancy
or the end of their follow up for evidence of
prescribing.
Annual rates of psychotropic prescribing were cal-

culated per 100,000 pregnancies. 95% confidence in-
tervals for rates were calculated using a binomial
distribution. Pregnancies were counted in the year in
which they ended.

Results: The prescribing of antidepressants in preg-
nancy has significantly increased over time (2007-14)

with most recent estimates of the rates of SSRI’s
showing 5573.05 (95%CI 5234.71-5925.79) per 100
000 pregnancies.

Conclusions: Rates of antidepressant prescribing in
pregnancy have increased despite NICE recommenda-
tions that psychological therapies should be first line
treatment for most women presenting with mild or
moderate illnesses.

559. Psychopharmacological Drug Utilization
Patterns in Pregnant Women with Bipolar
Disorder – A Nationwide Register-Based Study

Sofie C. Broeks1, Katja Glejsted Ingstrup2, Henriette
Thisted Horsdal2 and Christiane Gasse2

1Utrecht University, Utrecht, Netherlands; 2National
Centre for Register-based Research, Aarhus Univer-
sity, Aarhus, Denmark

Background: Bipolar disorder is often associated with
a lifetime indication for treatment with psychotropic
drugs, thus pregnant women and women planning
pregnancy face the dilemma whether to continue treat-
ment or not. The therapeutic strategy is often deter-
mined by an individual risk-benefit analysis,
balancing the potential teratogenic effects of the psy-
chotropic drugs against the risk of relapses. Little is
known about the actual treatment patterns in these
women.

Objectives: To investigate the psychopharmacologi-
cal drug utilization patterns before, during and after
pregnancy among women with bipolar disorder.

Methods:We conducted a register-based cohort study
among all Danish women aged 15-55 with a diagnosis
of bipolar disorder registered in the Danish Psychiatric
Central Research Register, who gave birth to their first
and singleton child between January 1997 and Decem-
ber 2012. Psychotropic drug use was determined from
1 year preconception to 1 year postpartum by prescrip-
tions obtained from the Danish National Prescription
Registry.

Results: We included 336 women. The proportion of
women redeeming prescriptions for any psychotropic
drug decreased during pregnancy, from 54.8% in the
3 months preconception to 36.6% in the third trimes-
ter. Lithium dosing increased significantly during
pregnancy. Antidepressants were the most commonly
used psychotropic drugs before, during and after
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pregnancy. 41.2% of the women on psychotropic
monotherapy (N= 85) and 50.0% of the women on
psychotropic polypharmacy (N= 74) used an antide-
pressant without concomitant use of a mood-stabilizer
at some time during pregnancy.

Conclusions: We found a decrease in the proportion
of women redeeming prescriptions for psychotropic
drugs during pregnancy. The high prevalence of anti-
depressant use without a mood-stabilizer, potentially
putting women at risk for a switch to mania, calls for
further investigation.

560. Impact of Evolution and Intensity of Prenatal
Exposure to Anxiolytics and Hypnotics on
Neonatal Health: A Study in EFEMERIS Using a
Trajectory Method

Caroline Hurault-Delarue1, Cecile Chouquet2, Isabelle
Lacroix1, Anna-belle Beau1, Jean-Louis Montastruc1,
Nicolas Savy2 and Christine Damase-Michel1

1Pharmacologie, Université Toulouse III, Toulouse,
France; 2Institut de Mathematiques, Université Tou-
louse III, Toulouse, France

Background: The effects of exposure to anxiolytics
and hypnotics during late pregnancy on the neonate
are well-known. However, women can be differently
exposed to the drugs and no data exist on the relation-
ship between the characteristics of this exposure and
neonatal health.

Objectives: To provide data on the potential risk for
the newborn according to evolution and intensity of ex-
posure to anxiolytics and hypnotics during pregnancy.

Methods: The study was performed in EFEMERIS
(database of pregnant women) between 2004 and
2010. Individual trajectories of exposure to anxiolytic
and hypnotic drugs were defined by both the evolution
of exposure and the intensity of treatment (addition of
DDD of anxiolytics and hypnotics (N05B, N05C))
during pregnancy. An implementation of the standard
partitioning method K-means adapted to longitudinal
data was used to classify these trajectories in clusters
(profiles).(1)
Neonatal pathologies at birth were studied, using the

following parameters as indicators: need of oxygen
therapy, intubation, neonatal resuscitation or transfer
at birth. The occurrence of these events was compared
between the different clusters, using multinomial lo-
gistic regressions.

(1) Comput Stat 2009; 25: 317–32.

Results: Four clusters of pregnant women with homo-
geneous trajectories of exposure were identified: one
with a low constant level of exposure (EA), one with
an exposure decreasing during the first trimester of
pregnancy and a low constant level thereafter (EB),
one with a moderate constant level of exposure (EC)
and one with a high level of exposure (ED).
A significant difference in the rates of neonatal pa-

thologies was observed. Newborns of clusters EC
and ED were more at risk of developing neonatal pa-
thologies than newborns of cluster EA (ORC/A=2.1
[1.0-4.2] and ORD/A=8.1 [2.9-22.2]) or cluster EB
(ORC/B=2.6 [1.2-5.7] and ORD/B=10.0 [3.5-29.4]).

Conclusions: The use of the trajectory method shows
that a high anxiolytic-hypnotic burden throughout
pregnancy may increase the risk of neonatal pathol-
ogy. Other situations do not appear to be associated
with such an increased risk.
8.

561. First Trimester Antidepressant Use in the
National Birth Defects Prevention Study

Jennifer N. Lind1,2, Jennita Reefhuis1, Jan M.
Friedman3, Allen A. Mitchell4, Tiffany Riehle-
Colarusso1, Kara N. Polen1 and Margaret A. Honein1

1National Center on Birth Defects and Developmental
Disabilities, Centers for Disease Control and Preven-
tion, Atlanta, GA, United States; 2United States Public
Health Service Commissioned Corps, Atlanta, GA,
USA; 3Department of Medical Genetics, University
of British Columbia, Vancouver, BC, Canada; 4Slone
Epidemiology Center at Boston University, Boston,
MA, USA

Background: As many as 18% of pregnant women
are believed to have depression. Untreated depression
is associated with an increase in several adverse preg-
nancy outcomes, making the management of depres-
sion during pregnancy critical. However, possible
associations between antidepressant use in early preg-
nancy and birth defects have been reported.

Objectives: To describe the use of antidepressants
during the first trimester of pregnancy.

Methods: We analyzed data from the 1997–2011 Na-
tional Birth Defects Prevention Study (NBDPS), a
population-based, multi-site, case-control study of

abstract 327

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



birth defects, to estimate the proportion of mothers
who reported antidepressant use in the first trimester
of pregnancy (defined here as the period from 1 month
before to 3 months after conception to account for un-
certainty in conception dates). Analyses were re-
stricted to mothers of live-born infants without major
birth defects and to the NBDPS study sites that were
collecting data both at the beginning and end of the
study period (i.e., California, Georgia, Iowa, Massa-
chusetts, New York, and Texas).

Results: Overall, 271 (3.7%) of 7343 mothers re-
ported taking an antidepressant during their first tri-
mester of pregnancy. Of these, 74.5% reported taking
only selective serotonin reuptake inhibitors, 4.8% re-
ported taking only serotonin-norepinephrine reuptake
inhibitors, 3.7% reported taking only tricyclic antide-
pressants, 11.1% reported taking only antidepressants
from among other types (i.e., bupropion, mirtazapine,
nefazodone, or trazodone), and 5.9% reported taking
more than one antidepressant class. First trimester an-
tidepressant use increased during the study, peaking in
2010–2011 (6.1%). The most commonly reported anti-
depressants were sertraline, fluoxetine, paroxetine,
bupropion, and citalopram.

Conclusions: Antidepressant use during the first tri-
mester of pregnancy is common and these data suggest
it was increasing at least until 2011. These findings
support the need to evaluate the potential teratogenic-
ity of these medications by assessing associations be-
tween maternal antidepressant use in early pregnancy
and the risk for specific birth defects.

562. Withdrawn by Author

563. Should We Treat Or Not Mildly To
Moderately Depressed Pregnant Women During
Pregnancy?

Maëlle Dandjinou1,2, Odile Sheehy2 and Anick
Berard1,2

1University of Montreal, Montreal, QC, Canada; 2

CHU Ste Justine, Montreal, QC, Canada

Background: Depression is prevalent in women of re-
productive age and antidepressants (ADs) are widely
used. Given that the majority of depressed pregnant
women are mildly to moderately depressed, there is
no current consensus on whether treatment with ADs
is beneficial in this sub-group.

Objectives: This study aimed to investigate whether
ADs use during pregnancy was associated with the
risk of postpartum depression (PPD) in mildly to
moderately depressed pregnant women.

Methods: A cohort study was performed using the
Quebec Pregnancy Cohort (QPC). All pregnancies
with a diagnosis of depression or anxiety, or ex-
posed to antidepressants in the 12 months before
pregnancy, and ending with a delivery were in-
cluded. Exposure during pregnancy was classified
in five groups (not exposed (reference); exposed
throughout pregnancy; first trimester exposure only;
second/third trimester exposure only; and intermit-
tent). PPD was defined as having a hospital diagno-
sis from 1 month after delivery until 12 months post-
partum. Cox proportional hazard models were used
to estimate crude and adjusted hazard ratios (HRs)
with 95% confidence intervals (CI), adjusting for
potential confounders including severity of the
depression.

Results: 20,647 pregnancies met inclusion criteria.
When adjusting for potential confounders, women
exposed to antidepressants throughout pregnancy
(aHR=1.59; 95% CI: 0.52-4.79; 4 exposed cases),
those exposed in the first trimester only
(aHR=1.90;95% CI: 0.86-4.22; 8 exposed cases),
and those exposed in the second/third trimester
only (aHR=1.72; 95% CI: 0.43-6.97; 2 exposed
cases) were comparable to depressed pregnant
women that did not take antidepressants during
gestation in terms of their risk of PPD. However,
pregnancies with intermittent exposure were at
higher risk of PPD when compared to non-expo-
sures (aHR =2.85; 95% CI: 1.31-6.21; 10 exposed
cases).

Conclusions: This study showed that antidepressant
use in mildly to moderately depressed pregnant
women was not associated with lower risk of PPD
compared to non-use. Women with intermittent expo-
sure, however, were at higher risk of PPD, suggesting
potential residual confounding by severity of depres-
sion in this sub-group.

564. Maternal Depression and Use of
Antidepressants During Pregnancy Increase the
Risk of Adverse Pregnancy Outcomes: An IPD
Meta-Analysis

Richelle Vlenterie1, Marleen van Gelder1,2, Monica
Pop-Purceleanu3 and Nel Roeleveld1,4
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1Health Evidence, Radboud Institute for Health Sci-
ence, Radboud University Medical Center, Nijmegen,
Netherlands; 2Radboud REshape Innovation Center,
Radboud University Medical Center, Nijmegen, Neth-
erlands; 3Department of Psychiatry, Radboud Univer-
sity Medical Center, Nijmegen, Netherlands; 4

Department of Pediatrics, Radboudumc Amalia Chil-
dren’s Hospital, Radboud University Medical Center,
Nijmegen, Netherlands

Background: Recent systematic reviews and meta-
analyses examining the adverse effects of maternal
depression and the use of antidepressants during
pregnancy show inconclusive results. As a result,
prospective parents, prenatal care providers, general
practitioners, and psychiatrists cannot make evi-
dence-based decisions on treatment possibilities.

Objectives: Therefore, we performed an individual
patient data (IPD) meta-analysis on the associations
between non-pharmacologically managed maternal
depression or antidepressant use during pregnancy
and the occurrence of preterm birth, low birth weight,
small for gestational age (SGA), and poor Apgar
scores.

Methods: A systematic literature search was con-
ducted until February 2015. For eligible publications
(n=201), the methodological quality was indepen-
dently assessed with the Newcastle-Ottawa Scale by
two reviewers. All authors that could be traced were
invited to share their original data. These individual
patient data were used in a 1-stage random-effect
meta-analyses based on logistic regression models.

Results: So far, data from 125.095 individual
patients have been collected out of 28 studies. The
preliminary analyses showed adjusted odds ratios
for self-reported symptoms of depression ranging
from 1.24 (1.06-1.45) for preterm birth and 1.36
(1.19-1.55) for low birth weight to 1.82 (1.38-2.40)
for poor Apgar scores at 5 minutes. Adjusted odds
ratios for antidepressant use during pregnancy
ranged from 1.02 (0.68-1.53) for SGA and 1.43
(1.01-2.04) for low birth weight to 2.07 (1.58-2.72)
for preterm birth.

Conclusions: So for all pregnancy outcomes stud-
ied, associations were observed with self-reported
symptoms of depression and antidepressant use, ex-
cept for SGA and antidepressant use. This IPD
meta-analysis overcomes the inconclusive results of
other systematic reviews and meta-analyses and

provides evidence-based information on the poten-
tial adverse effects of maternal depression and use
of antidepressants during pregnancy on several
pregnancy outcomes.

565. The Risk Of Specific Congenital Anomalies In
Relation To Newer Antiepileptic Drugs; A
Literature Review

Josta de Jong1, Ester Garne2, Lolkje T. W. de Jong -
van den Berg1 and Hao Wang1

1Pharmacoepidemiology and Pharmacoeconomics,
University of Groningen, Groningen, Netherlands; 2

Pediatric Department, Hospital Lillbaelt, Kolding,
Denmark

Background: Anti-epileptic drugs (AEDs) are used
by women of fertile age. Of the newer AEDs more in-
formation is needed about possible associations be-
tween the use in the first trimester of pregnancy and
specific congenital anomalies of the fetus.

Objectives: We performed a literature review to find
signals indicating the association of newer AEDs and
specific congenital anomalies.

Methods: Pubmed and Embase were searched to find
studies with pregnancies exposed to newer AEDs and
detailed information on congenital anomalies. The
specific congenital anomalies in the studies were clas-
sified according to the congenital anomaly subgroups
of European Surveillance of Congenital Anomalies
(EUROCAT). We compared the prevalence of specific
congenital anomalies of fetuses exposed to individual
AEDs of the combined studies to the prevalence of
the general population in a reference database. A sig-
nificant higher prevalence based on three or more
cases among the exposed fetuses was considered as a
signal.

Results: Four signals were found indicating the asso-
ciation of exposure to either lamotrigine or topiramate
monotherapy in the first trimester of pregnancy and a
specific congenital anomaly. Of levetiracetam,
gabapentin and oxcarbazepine no signals were found.
The possible associations of topiramate and cleft lip
with or without cleft palate and hypospadias were
noted in the conclusion of the articles.

Conclusions: Concerning the association of mono-
therapy of a newer AED in the first trimester of
pregnancy and a specific congenital anomaly the
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signals of topiramate and cleft lip with or without
cleft palate and hypospadias should be investigated
further.

566. Prenatal Exposure to Non-Steroidal Anti-
Inflammatory Drugs and Child Behavior at 36
Months: Birth Weight and Gestational Age as
Mediators

Mollie E. Wood and Hedvig Nordeng

University of Oslo, Oslo, Norway

Background: Non-steroidal anti-inflammatory drugs
(NSAIDs) are analgesic medications that are used by
approximately 10% of pregnant women. No prior
studies have investigated effects of prenatal NSAID
exposure on neurodevelopment, although several have
observed low birthweight and gestational age.

Objectives: To examine the direct and indirect effects
of NSAIDs on child neurodevelopment, using causal
mediation analysis.

Methods: The Norwegian Mother and Child Cohort
Study is a questionnaire-based longitudinal study.
We identified 101 625 live non-malformed singleton
births, of which 43 673 completed 36 month follow-
up. NSAIDs exposure was ascertained by self-report;
outcome (internalizing and externalizing behavior)
was measured using the Child Behavior Checklist
(CBCL); birthweight (BW) and gestational age (GA)
were gathered from birth registry linkage. Effect de-
composition was used to quantify marginal total
(MTE), natural direct (NDE) and natural indirect
(NIE) effects of prenatal NSAID exposure on behav-
ior using the SAS macro %mediation, adjusting si-
multaneously for confounders and allowing for
exposure-mediator interaction. Results reported are
mean differences in standard deviation units, with
95% confidence intervals (CI) calculated using the
delta method.

Results: Of 43 673 pregnancies included, 2907 (6.7%)
used NSAIDs during pregnancy. NSAID exposure
was associated with an increase in both externalizing
(TME: .08, 95% CI .04 to .11) and internalizing
(TME: .04, 95% CI .01 to .08) behaviors. These ef-
fects were not mediated by BW (NIE for externalizing:
-.0009, 95% CI -.0030 to .0020; NIE for internalizing:
.0017, 95% CI -.0005 to .0037) or GA (NIE for exter-
nalizing: .0017, 95% CI -.0005 to .0039; NIE for inter-
nalizing: -.0009, 95% CI -.0011 to .0027).

Conclusions: Prenatal NSAID exposure was associ-
ated with increased internalizing and externalizing be-
haviors in 3-year-old children, and these effects are not
attributable to associations between NSAID exposure
and BW or GA. The effects are small, but given the
frequency of NSAID use, warrant further attention to
better understand possible public health implications.

567. Opioid Use Following Discharge After
Cesarean Delivery

Brian T. Bateman1,2, Krista F. Huybrechts1, Jessica
Booth3, Holly Briggs4, Pamela Flood5, Melissa
Bauer6 and Ruth Landau7

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, USA; 2Department of Anesthesi-
ology, Critical Care, and Pain Medicine, Massachu-
setts General Hospital and Harvard Medical School,
Boston, MA, USA; 3Department of Anesthesiology,
Wake Forest University, Winston Salem, NC, USA; 4

Department of Anesthesiology, Brigham and Women’s
Hospital and Harvard Medical School, Boston, MA,
USA; 5Department of Anesthesiology, Stanford Uni-
versity, Palo Alto, CA, USA; 6Department of Anesthe-
siology, University of Michigan, Ann Arbor, MI, USA;
7Department of Anesthesiology, Columbia University,
New York, NY, USA

Background: Prescription opioid abuse has emerged
as a significant public health issue in the U.S., with
leftover medications representing a major source of
misused or diverted prescription opioids. With over
1.3 million cesarean deliveries (CDs) performed annu-
ally in the U.S, it is imperative to align the amount of
post-discharge opioids that are prescribed and con-
sumed. Currently, the amount of opioids typically con-
sumed following discharge from CD is not known.

Objectives: To evaluate patterns of oral opioid use af-
ter CD.

Methods: We conducted a survey at 6 academic med-
ical centers in the U.S. from 9/2014 to 1/2016. Women
undergoing a CD who agreed to participate in the
study were contacted by phone two weeks after dis-
charge and answered a standardized interview about
their use of oral opioids.

Results: A total of 667 women were enrolled; of these,
576 (86.4%) filled an opioid prescription. Oxycodone
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was the most commonly prescribed opioid (85.4%),
followed by hydrocodone (7.4%) and hydromorphone
(7.2%). The median number of dispensed tablets was
40 (IQR 30 to 40), the median number of consumed
tablets was 20 (IQR 8 to 30), and median number of
leftover tablets once the patient finished taking opioid
was 15 (IQR 3 to 28). Of those with leftover opioids,
93.2% had not disposed of the excess medication at
the time of the interview.
Tertiles were defined corresponding to the number

of pills dispensed (≤30, 31 to 40, >40). The median
number of pills consumed was higher in the groups
with a larger amount dispensed: the median for ≤30
was 15 (IQR 5 to 23), for 31 to 40 was 20 (IQR 10
to 36), and for >40 was 30 (IQR 10 to 50),
p<0.001. This association was independent of pain
scores in the hospital and other clinical characteristics
of the patients. The proportion of patients in each
group who reported being very satisfied or satisfied
with their pain regimen was similar across the 3
groups (86%, 87%, and 86%, respectively; p=0.99).

Conclusions: The amount of opioid prescribed fol-
lowing CD generally exceeds the amount consumed
by a significant margin, leading to substantial amounts
of leftover medication. Satisfaction with pain regimen
was unrelated to the number of pills dispensed.

568. Opioid Use During Pregnancy: A Population-
Based Cohort Study

Jamie Falk1, Matt Dahl2, Colette Raymond2, Dan
Chateau2, Alan Katz2, Christine Leong1, Elaine
Burland2 and Shawn C. Bugden1

1College of Pharmacy, Faculty of Health Sciences,
University of Manitoba, Winnipeg, MB, Canada; 2De-
partment of Community Health Sciences, College of
Medicine, Faculty of Health Sciences, University of
Manitoba, Winnipeg, MB, Canada

Background: Opioid use early in pregnancy may con-
tribute to congenital abnormalities and use late in preg-
nancy has been associated with neonatal abstinence
syndrome. Overall use of opioids has been increasing
in the Canadian population which may impact opioid
use during pregnancy.

Objectives: To assess the level of opioid use before,
during and after pregnancy in a population-based cohort.

Methods: A cohort study was conducted in Manitoba,
Canada of opioid use from 2000-2014 using the Drug

Program Information Network Database. Opioid use
was defined by prescriptions for opioids and oral mor-
phine equivalents (MEQ) during the 3 months before
pregnancy and each trimester of pregnancy. Chi
square and t-test were used to compare opioid use at
the beginning and end of the study period. Repeat
measures ANOVA and GEE were used to evaluate
opioid use across pregnancy trimesters.

Results: Of the 175,174 pregnancies assessed, in the 3
months prior to pregnancy 6.7% of women filled pre-
scriptions for an opioid. This use fell to 4.3% during
the first trimester of pregnancy and remained at 3%
in the 2nd and 3rd trimesters. The overall average
MEQ of use fell from 28mg prior to pregnancy to
21mg, 16mg and 15mg in the 3 trimesters of preg-
nancy, respectively. For both use and MEQ, all differ-
ences were significant (p<0.02) except the difference
between the 2nd and 3rd trimesters. However, the
MEQ among users increased significantly over the
study period (281 to 1036mg; p<0.0001) with only a
modest increase in the number of women who used
opioids during pregnancy (4.4% to 4.9%; p<0.03).
Codeine was used by 96% of all users and accounted
for 63% of MEQ.

Conclusions: Many women who use opioids prior to
pregnancy discontinue or reduce their use during preg-
nancy. Use is higher in the critical period of the first tri-
mester than in the second and third trimesters. While the
percentage of opioid users in pregnancy is low, the
amount of opioid by these users is increasing over time.
Acknowledgments: Results and conclusions are

those of the authors; no official endorsement by Man-
itoba Health, Healthy Living and Seniors, or Manitoba
Centre for Health Policy is intended or should be in-
ferred (HIPC File Number 2013/2014-35).

569. Increase in Aberrant Prescription Opioid Use
by Pregnant Women in a Nationwide Cohort of
Medicaid Beneficiaries

Kathryn Rough1,2, Sonia Hernandez-Diaz1, Krista F.
Huybrechts2, Rishi J. Desai2, Elisabetta Patorno2 and
Brian T. Bateman2,3

1Department of Epidemiology, Harvard T.H. Chan
School of Public Health, Boston, MA, USA; 2Division
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Critical Care, and Pain Medicine, Massachusetts
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Background: Opioid abuse during pregnancy is
linked to substantial maternal and infant morbidity,
but the extent of misuse and abuse during pregnancy
has not been well documented in the US population.

Objectives: To describe the prevalence of aberrant
prescription opioid use and evaluate geographic and
temporal trends in a large, nationwide cohort of Med-
icaid-enrolled pregnant women.

Methods: Claims data for a cohort of pregnant women
were gathered from the Medicaid Analytic eXtract for
the years 2000-2010. Data on patterns in opioid dispens-
ing during pregnancy including overlapping prescrip-
tions, use of multiple providers/pharmacies, and
excessive dose/supply of opioids were used to identify
aberrant opioid use behaviors according to four previ-
ously published definitions (the Opioid Misuse Score,
Controlled Substance-Patterns of Untilization Requiring
Evaluation [CS-PURE], Overutilization Monitoring
System, and Cepeda et al algorithms). We examined
variations in the prevalence of abberrant use by geo-
graphic region and over time, and two-sided Cochran-
Armitage tests were conducted to test for time trends.

Results: Of the 1,618,501 pregnant women in the co-
hort, 20.1% (n=325,457) received at least one opioid
prescription during pregnancy. Prevalence of aberrant
use varied by definition, ranging from 0.4 to 3.6 per
1,000 pregnancies. Women who were white, had a
chronic pain diagnosis, a mental health disorder, or a
substance abuse disorder were more likely display ab-
errant opioid use behaviors, and there was a more than
6-fold difference in the prevalence of aberrant use be-
tween states. Over the ten-year study period, preva-
lence of aberrant opioid use in pregnancy more than
doubled across all definitions (p < 0.001 for all algo-
rithms), and the proportion meeting any algorithm in-
creased from 2.4 to 6.2 per thousand pregnancies.

Conclusions:We observed substantial increases in the
prevalence of aberrant prescription opioid use among
Medicaid-enrolled women between 2000 and 2010.
These findings highlight the need for preventative
strategies and interventions to safely treat opioid use
disorders during pregnancy.

570. Risk Of Preterm Birth Following Late
Pregnancy Exposure To Medications Used In The
Treatment Of Autoimmune Diseases (AD)

Anick Bérard1,2, Odile Sheehy2, Sylvie Girard3 and
Jin-Ping Zhao2

1Faculty of Pharmacy, University of Montreal, Mon-
treal, QC, Canada; 2Research Center, CHU Sainte-
Justine, Montreal, QC, Canada; 3Département
d’Obstétrique-Gynécologie, Research Center - CHU
Sainte-Justine, Montreal, QC, Canada

Background: The number of women of childbearing
age with AD has increased over the past decades;
women using anti-inflammatory drugs have also been
increasing given their potential availability over-the-
counter. The modulation of the inflammatory process
associated with these diseases during pregnancy leads
to high frequency of perinatal complications such as
prematurity. However, treatment might change these
risks.

Objectives: To quantify the risk of prematurity associ-
ated with late pregnancy exposure to anti-inflamma-
tory drugs.

Methods: A cohort study was conducted within the
Quebec Pregnancy Cohort (1998-2009). All pregnan-
cies with prescription drug insurance one year before
and during pregnancy, ending with a liveborn infant
were included. Late pregnancy exposure was defined
as having filled at least one prescription for selective
or non-selective NSAIDs (excluding: indomethacin
and sulindac) or biologic agents in the 3 months prior
to delivery. Prematurity was defined as less than 37
weeks of gestation. Crude and adjusted risk ratios
(RR) were obtained using Generalized Estimation
Equation (GEE) models. Covariates included maternal
demographics, maternal autoimmune diseases, preg-
nancy complications, and other comorbities.

Results: A total of 156,531 pregnancies met inclusion
criteria. In the 3 months before delivery, 393 (0.25%)
of women used non-selective NSAIDs, 56 (0.036%)
used selective NSAIDs, and 13 (0.008%) used bio-
logic agents. Adjusting for potential confounders, se-
lective NSAID use in late pregnancy was associated
with a 2.42 fold increased risk of prematurity (OR:
2.42 95%CI 1.24-4.70; 10 exposed cases) as compared
to non-use. More specifically, late pregnancy exposure
to celecoxib was found to increase the risk of prematu-
rity by more than three-fold (OR: 3.17 95%CI 1.18-
8.52; 6 exposed cases). No other statistically signifi-
cant associations were found.

Conclusions: This study showed that selective
NSAIDs, more specifically celecoxib, use during late
pregnancy was increasing the risk of prematurity even
after taking into account the effect of maternal AD.
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These findings suggest that pregnant women with AD
should be closely monitored.

571. Feasibility of Using the Medicaid Statistical
Information System (MSIS) to Assess Safety and
Effectiveness of 3rd Trimester Vaccination: A Case
Study with Tetanus Toxoid, Reduced Diphtheria
Toxoid And Acellular Pertussis (Tdap)

Yandong Qiang1, Yoganand Chillarige2, Maria Said1,
Tina Liu2, Carmen Dekmezian2, Scott Winiecki1,
Michael D. Nguyen1, Chris M. Worrall3, Jeffrey A.
Kelman3, Michael Wernecke2 and Wei Hua1

1Center for Biologics Evaluation and Research, Food
and Drug Administration, Silver SpringMD, USA; 2

Acumen LLC, Burlingame, CA, USA; 3Centers for
Medicare & Medicaid Services, Baltimore, MD, USA

Background: Medicaid claims-based data have rarely
been used to evaluate vaccination during pregnancy.

Objectives: To examine the feasibility of using MSIS
data to study vaccine safety and effectiveness by eval-
uating the association of 3rd trimester maternal Tdap
vaccination with birth outcomes and infant pertussis.

Methods: This retrospective matched cohort study
was conducted among all identifiable MSIS mother-in-
fant pairs with an infant’s birth date in 2006-2012 and
mother’s age between 12 and 55 years at delivery.
Mothers and infants were linked using birth/delivery
dates and state-specific unique family medical record
numbers. Exposure, outcomes, and confounders were
identified through ICD-9/CPT/NDC codes. Vacci-
nated and unvaccinated mother-infant pairs were
matched by propensity scores, with exact or
Mahalanobis matching on key demographics, comor-
bidities, and pregnancy conditions. Incidences of pre-
term birth, low birth-weight and infant pertussis were
compared between the two groups using logistic re-
gression or Cox proportional hazards analyses.

Results: Of the 7,694,875 mother-infant pairs identi-
fied in MSIS, 5,083,027 (66%) met study eligibility,
of which 22,077 (0.4%) were Tdap-vaccinated during
the 3rd trimester. Incidence rates (per 10,000 pairs)
were 833.0 (preterm birth), 529.6 (low birth-weight),
and 3.2 (infant pertussis) for vaccinated pairs, and
1093.6, 548.4, and 5.9 respectively for unvaccinated
pairs. The data did not suggest that 3rd trimester Tdap
vaccination is associated with increased risk of pre-
term birth (adjusted OR=0.72, 95% CI: 0.67-0.78) or

low birth-weight (adjusted OR=0.96, 95% CI: 0.88-
1.05). The risk of infant pertussis appeared to be lower
in the vaccinated than unvaccinated pairs (adjusted
HR=0.54, 95% CI: 0.22-1.36).

Conclusions: It is feasible to use MSIS data to evalu-
ate the safety and effectiveness of vaccinations during
pregnancy. Further information is needed to confirm
the safety and effectiveness evaluation of 3rd trimester
maternal Tdap vaccination.

572. Prevalence of Maternal and Child Adverse
Pregnancy Outcomes Recorded in Primary Care in
the United Kingdom

Sonia J. Coton, Irwin Nazerath and Irene Petersen

Research Department of Primary Care and Popula-
tion Health, University College London, London,
United Kingdom

Background: Diabetes mellitus is one of the
commonest chronic conditions affecting pregnancy,
with increasing prevalence. Preexisting diabetes in
pregnancy is related to adverse events for mother and
baby. The St Vincent declaration in 1989 set out to
achieve pregnancy outcomes in woman with diabetes
that approximate to women without diabetes.

Objectives: Calculate prevalence and trends of mater-
nal and child adverse pregnancy outcomes in women
with and without preexisting diabetes.

Methods: Pregnant women permanently registered
with a GP aged between 16 and 55 years were identi-
fied. Code lists were developed to identify the adverse
outcomes: caesarean section, instrumental delivery,
perinatal death, preeclampsia and major congenital
malformations (MCM). Pregnancies affected by each
outcome were identified.
The prevalence of each outcome was calculated by

diabetes status (type 1, type 2 and not-diabetic). To in-
vestigate trends prevalence was calculated by diabetes
status and calendar period: 2000-02, 2003-05, 2006-08
and 2009-12.

Results: A total of 361,806 pregnancies occurred be-
tween 2000 and 2012 of which 0.33% and 0.55% were
affected by type 1 and type 2 diabetes, respectively.
The prevalence of caesarean section, perinatal death
and MCM were higher in women with type 1 and type
2 diabetes compared to women without diabetes: 50%,
35% vs 17%, 1%, 1% vs 0.4% and 5%, 3% vs 2%,
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respectively. The prevalence of preeclampsia was
higher in women with type 1 diabetes compared to
women with type 2 and without diabetes: 2% vs 1%
and 1%.
For women with type 1 diabetes the prevalence of

caesarean section, MCM and preeclampsia increased
over the study period. For women with type 2 diabetes
only the prevalence of instrumental delivery increased
over the study period. For women without diabetes the
prevalence of all outcomes, except caesarean section
which increased, did not alter over the study period.

Conclusions: Women with preexisting diabetes have
higher prevalence of adverse maternal and child out-
comes in pregnancy when compared to women with-
out diabetes. Studies examining various drug
exposures during pregnancy may need to account for
diabetes in their analysis.

573. Pregnancy Studies Assessing Drug Exposure
in Populations with Multiple Sclerosis

Whitney S. Krueger1, Mary S. Anthony1, Brigitta
Monz2, Catherine W. Saltus3, Ceri Hirst2, Andrea V.
Margulis4 and Elizabeth B. Andrews1

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, NC, USA; 2Real World Data Sci-
ence, F. Hoffmann-La Roche Ltd, Basal, Switzerland;
3Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Waltham, MA, USA; 4

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain

Background: Upon making a new treatment option
available, particularly to women of childbearing po-
tential, its safety to mother, fetus, and infant is of key
interest to regulators, manufacturers, patients and their
families, and the public. Different study approaches
are available but may differ in their ability to provide
this needed information.

Objectives: To evaluate different approaches to preg-
nancy safety studies among women with multiple scle-
rosis (MS), provide information on optimal study
designs, and evaluate the robustness of reported
outcomes.

Methods: A comprehensive literature review was per-
formed using medical literature databases
complemented with Internet research and limited to ar-
ticles published in English from January 1993-October
2015.

Results: A total of 51 studies were identified: 10 in-
dustry-sponsored therapy-specific pregnancy exposure
registries, 15 studies using three disease-specific preg-
nancy registries, 8 surveillance programs, 7 miscella-
neous prospective cohort studies, 4 retrospective
chart reviews, 6 retrospective studies using purpose-
built databases, and 1 population-based database
study. No meta-analyses were identified. Details of
study design were often not reported fully, particularly
on planned study size and its justification. Investigated
outcomes and their definitions varied across studies.
Several studies failed to reach recruitment targets.
Most studies had few drug-exposed pregnancies, data
on infant health were very scarce, and less than half
had internal comparator groups. Regardless of design
or source population, even many years after initial
marketing authorization, no study was able to produce
robust relative risk estimates to reliably inform the use
of the investigated drug in pregnancy.

Conclusions: Pregnancy safety studies in MS have
produced limited informative outcomes data. Alterna-
tives worth exploring for future studies include larger
disease-specific prospective registries that can evaluate
pregnancies exposed to specific drugs, retrospective
database studies using large population-based or
claims data with mother-child linkage, and
multidatabase studies that combine data sources using
meta-analytic methods for increased precision.

574. Assisted Reproductive Technologies and the
Risk of Cryptorchidism and Hypospadias:
Population-Based Study

Gabriel Chodick1,3, Britton Trabert2, Varda Shalev1,3

and Katherine A. McGlynn2

1MaccabiTech, Maccabi Healthcare Services, Tel-
Aviv, Israel; 2Division of Cancer Epidemiology and
Genetics, National Cancer Institute, Bethesda, MD,
USA; 3Faculty of Medicine, Tel-Aviv University, Tel-
Aviv, Israel

Background: The use of assisted reproductive technol-
ogy (ART) for impaired fertility has grown continuously
over the last 30 years. Several prior studies have exam-
ined the relationship between parental subfertility, as
well as ART, and the risk of cryptorchidism or hypospa-
dias, but results have been inconclusive.

Objectives: To assess the risk cryptorchidism and hy-
pospadias, in relation to subfertility and the use of
ART.
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Methods: Design: Data were drawn from Maccabi
Healthcare Services (MHS), a 2-million member
health maintenance organization in Israel. For the
present population-based retrospective cohort, we ana-
lyzed information on male children born between 1999
and 2008 and their parents.
Exposure: MHS databases were used to retrieve in-

formation on parent’s subfertility and history of repro-
ductive therapies, including IVF treatment,
clomiphene citrate, GnRH analogues, or progesta-
tional agents.
Main outcome measures: Boys were followed from

birth for a maximum of 12 years to determine the pres-
ence of cryptorchidism or hypospadias.
Statistical analysis: Multivariable logistic

regression.

Results: A total of 108,548 male children were in-
cluded in the analysis, including 2706 cases of crypt-
orchidism (2.5%) and 1736 cases of hypospadias
(1.6%). Paternal subfertility was significantly
(P<0.05) related to cryptorchidism and hypospadias.
Maternal infertility and vitro fertilization (IVF) treat-
ment were associated with cryptorchidism, but not
with hypospadias.

Conclusions: The results of this large population-
based cohort study suggest that parental subfertility
and related-procedures may be associated with an in-
creased risk of cryptorchidism.

575. Trends in the Prevalence of Drug Prescribing
During Pregnancy in UK Primary Care, 1995-2014

Cormac J. Sammon and Irene Petersen

Department of Primary Care and Population Health,
University College London, London, UK

Background: Drug prescribing in pregnancy is com-
mon, however few studies have systematically investi-
gated prescribing in pregnancy in the UK across a
broad range of drug types.

Objectives: To investigate the prevalence of drug pre-
scribing during pregnancy in UK primary care over a
20 year period.

Methods: We utilised an established cohort of preg-
nancies which have been identified in The Health Im-
provement Network (THIN). Prescriptions issued in
this cohort during pregnancy between 1995 and 2014
were extracted and categorised according to the

classifications published in the British National For-
mulary (BNF). The prevalence of prescribing of drugs
from each BNF category during pregnancy was calcu-
lated as the number of women with a prescription for a
drug from a BNF category during pregnancy divided
by the total number of pregnancies. Prevalence ratios
were calculated to compare the prevalence of drug
use in pregnancy to the prevalence in a period of equal
length beginning one year before pregnancy.

Results: The study included 516,562 pregnancies in
392,264 women. In 433,755 (84%) of the pregnancies
at least one prescription was issued. In 2014, broad
spectrum penicillin’s were the most commonly pre-
scribed medicine in pregnancy (20.2%). Between
1995 and 2014 prescribing of proton pump inhibitors
increased from 0.1% to 4.4%, selective serotonin re-
uptake inhibitors from 0.4% to 5.6% and parenteral
anticoagulants from 0.1% to 1.2%. Prescribing of
drugs to treat vaginal and vulval infections and drugs
used to treat nausea and vertigo tripled in pregnancy
compared to a similar period one year before (Preva-
lence Ratio: 3.0 (CI95 2.9-3.2) and 3.2 (CI95 3.0-
3.5)) while prescribing of non-steroidal anti-inflamma-
tory drugs and selective serotonin re-uptake inhibitors
was considerably lower (Prevalence Ratio: 0.18 (CI95
0.16-0.20) and 0.59 (CI95 0.57-0.62)).

Conclusions:Many women are prescribed medication
in primary care during pregnancy and, despite changes
in prescribing over the past 20 years, broad spectrum
penicillins remain the most commonly prescribed class
of medication. For many drug classes, pregnancy is a
major determinant of treatment.

576. Drug Utilization Among Pregnant Women:
Real-World Findings from a US EMR Database

Caitlin A. Knox, Elise Kaufman and William K.
Mountford

Quintiles, Cambridge, MA, USA

Background: The use of prescribed medication dur-
ing pregnancy are not well characterized.

Objectives: To describe drug utilization among
women during the third trimester of pregnancy.

Methods: We utilized Quintiles electronic medical re-
cords (Q-EMR) research database which includes pa-
tient-level ambulatory medical records from
approximately 30 million patients throughout the
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United States. We established a retrospective cohort of
pregnant women, age 12-55 years with ICD-9-CM
code for a delivery from October 1, 2010 until Novem-
ber 1, 2015. Delivery was identified from ≥1 activity
claim with the ICD-9-CM 650.xx-679.xx, V30-V39.
x. We evaluated the prevalence of several different
drug classes in the third trimester (10 weeks before de-
livery) with ≥1 prescription order identified in the
EMR during that time period.

Results: We identified 51,167 women in the preg-
nancy cohort. 34% of the cohort had information re-
garding bod mass index (BMI) a year prior to
delivery date, with 28% being categorized as normal
BMI, 29% overweight, and 41% as obese. 40% of
the cohort had ≥1 prescription order for one of the fol-
lowing drug classes: anti-infective agent, ADHD/Anti-
narcolepsy/Anti-obesity/anorexiant agent, central ner-
vous system, endocrine and metabolic, or respiratory
agents. 16% of the cohort had a prescription for an en-
docrine and metabolic drugs during the third trimester,
with metformin being the most readily utilized drug in
this class. 14% of the cohort had a prescription for an
anti-infective agent with metronidazole and amoxicil-
lin most commonly used during the third trimester.
12% of the cohort had a prescription for an analgesic
and anesthetics with ibuprofen, acetaminophen/oxyco-
done, and promethazine HCL most readily used. Be-
tween 6-8% had a prescription for either a respiratory
agent or a central nervous system drug.

Conclusions: Continuous monitoring of medication
exposure using secondary data sources will increase
our understanding of utilization and associated safety
surrounding the use throughout pregnancy. Our find-
ings identify that medications are commonly used dur-
ing the third trimester emphasizing the need for
conclusive evidence regarding teratogenicity and ma-
ternal outcomes.

577. Safety Profile of Medication Used in
Pregnancy: Results of a Multinational European
Study

Johanne N. Trønnes1, Angela Lupattelli1 and Hedvig
Nordeng1,2

1PharmacoEpidemiology and Drug Safety Research
Group, School of Pharmacy, PharmaTox Strategic Ini-
tiative, Faculty of Mathematics and Natural Sciences,
University of Oslo, Oslo, Norway; 2Division of Mental
Health, Norwegian Institute of Public Health, Oslo,
Norway

Background: Studies have consistently reported the
use of potentially harmful medications during preg-
nancy. However, as medication utilization patterns
may change over time there is a continuous need to
monitor such use to identify potential harmful prac-
tices during pregnancy. Moreover, multinational stud-
ies examining the safety profiles of medications used
in pregnancy are lacking.

Objectives: To describe the safety profile of self-re-
ported medications used during pregnancy across Eu-
ropean countries, and to examine maternal factors
associated with use of potentially harmful medications
during pregnancy.

Methods: This study is based on a multinational, web-
based study conducted in 15 European countries in Oc-
tober 2011-February 2012. Information about maternal
demographics, illnesses, and medication use during
pregnancy was collected via an electronic question-
naire. Both pregnant women and new mothers with a
child <1 year could participate. The Swedish classifi-
cation system (FASS) was used to classify safety of
medications. When a woman used multiple medica-
tions, she was assigned to the group with highest risk.

Results: Out of 8363 women who completed the ques-
tionnaire, 81% used medication at least once during
pregnancy. There were 587 different medications re-
ported by the study participants, and 58% of these
could be classified according to FASS. In total, 52%
of the women used only medications classified as safe
(group A), 16% used one or more medications with
undetermined risk (group B1 or B2) and 28% used at
least one potentially harmful medication (group B3,
C or D) during pregnancy. A higher proportion of
women from Northern Europe used potentially harm-
ful medications, compared to women from Eastern
and Western Europe. Women with chronic somatic ill-
ness or depression were two and three times more
likely to use potentially harmful medications than
women without these conditions, respectively.

Conclusions: The majority of women use medications
that are safe to use in pregnancy. Chronic somatic or
mental illness is important drivers for using medica-
tions with less safe safety profiles. However, such
use may still be appropriate in light of the woman’s
underlying condition.

578. Improving Safe Use of Medications During
Pregnancy: The Roles of Patients, Physicians, and
Pharmacists
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McClure1, Linda B. Squiers1, Cheryl S. Broussard2,
Jennifer N. Lind2, Kara N. Polen2, Meghan T. Frey2,
Suzanne M. Gilboa2 and Janis Biermann3

1RTI International, NC, USA; 2Division of Congenital
and Developmental Disorders, Centers for Disease
Control and Prevention, Atlanta, GA, USA; 3March
of Dimes Foundation, White Plains, NY, USA

Background: Given that data for more than 90% of
medications are insufficient to determine fetal risks,
women are often faced with making decisions about
medication use during pregnancy without adequate
safety information.

Objectives: This study explored the roles that women,
physicians, and pharmacists play in making decisions
about medication use during pregnancy, to identify
shared challenges and opportunities.

Methods: Trained moderators conducted six online
focus groups (n=48) and in-depth, follow-up inter-
views (n=12) with women who used commonly pre-
scribed medications to treat chronic or acute
conditions either while pregnant or while planning a
pregnancy. Interviewers also conducted in-depth inter-
views with nine physicians and five pharmacists. All
focus groups and interviews assessed participants’
knowledge, attitudes, practices, and access to informa-
tion about medication use during pregnancy. Two re-
searchers independently coded the focus group and
interview transcripts with NVivo 10.0 software to
identify themes and explore patterns across the three
groups.

Results: Because of concerns about risks to the devel-
oping baby, the women, physicians, and pharmacists
interviewed strive to “play it safe” with medication
use during pregnancy. All three groups described the
need for an engaged patient who can make informed
decisions. The groups also described challenges re-
lated to communication between physicians and pa-
tients, between pharmacists and patients, and
between physicians and pharmacists about patients’
pregnancy status, as well as a lack of patient-centric
resources.

Conclusions: Women, physicians, and pharmacists
are highly motivated to protect developing babies from
the potential harms of medication use during preg-
nancy. Strategic message development to help (1) phy-
sicians discuss the benefits and risks of medication use

during pregnancy with their patients, and (2) pharma-
cists screen for pregnancy and counsel on medication
safety are needed. Improved informational resources
for both groups could help maximize the effectiveness
of these interactions.

579. Unique Approaches for Conducting Lactation
and Placental Transfer Studies

Deborah L. Covington1, Nicole Hurst2 and Anne
Tronel-Peyroz3

1Medical Affairs Research Operations, PPD, Wil-
mington, NC, USA; 2Medical Affairs Research Opera-
tions, PPD, Morrisville, NC, USA; 3PPD, Morrisville,
NC, USA

Background: With issuance of the US Pregnancy and
Lactation Labeling Rule and similar EU regulations
forthcoming, more post-marketing lactation and pla-
cental transfer studies may be required. Barriers to
conducting these studies include: identifying rare
pregnancy exposures to specific products and daunting
study requirements such as repeated breast milk sam-
pling and neonatal blood sample collection immedi-
ately postpartum.

Objectives: This study sought to examine the impact
of a remote enrollment model employing home health
nurses on study recruitment and retention.

Methods: Using descriptive methods, we evaluated
data from lactation and placental transfer studies that
were conducted in Canada, France, the Netherlands,
Switzerland, and US. Where approved by regulatory
authorities, remote enrollment was combined with a
traditional site-based approach. Investigators had the
option to enroll subjects treated at their site (i.e., tradi-
tional model) or enroll subjects remotely via phone.
For the remote model, recruitment initiatives were
targeted to potential subjects and health care providers
(HCPs), and subjects contacted the study call center to
enroll. The screening interview was via phone and
screening assessment was completed by the subject’s
local HCP. Consent was conducted via phone with
signed consent forms transmitted via courier. Home
health nurses collected breast milk and blood samples
from mothers and neonates. Subjects were monitored
remotely throughout the study.

Results: The remote model was accepted by regula-
tory agencies and ethics committees. However, in the
Netherlands and Switzerland some investigators
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rejected the model, and in France, a single investigator
served as National Coordinator for multiple sites. Tar-
get enrollment was 36 subjects. Thus far, 10 subjects
have enrolled through the remote model and 20
through traditional sites. 100% of home visits were
completed successfully with 99% completed “in win-
dow” and 100% CRF completion.

Conclusions: Employing the remote model boosted
enrollment by 50%. However the model was not ac-
cepted by all investigators. Home health nurses proved
to be highly successful in subject retention and sample
and data collection.

580. Utilization of Laboratory Results Data to
Enhance Pregnancy Cohort Identification

Kevin Haynes1, Andrew Sterrett2, Susan Shetterly2,
Mano Selvan3, Josh Gange4, Christine Lu5, Azadeh
Shoaibi6 and Marsha A. Raebel2

1Government & Academic Research, HealthCore, Inc,
Wilmington, DE, USA; 2Kaiser Permanente Colorado
Institute for Health Research, Denver, CO, USA; 3

Comprehensive Heath Insights, Humana, Louisville,
KY, USA; 4Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, USA; 5Department of Population
Medicine, Harvard Medical School and Harvard Pil-
grim Health Care Institute, Boston, MA, USA; 6Center
for Biologics Evaluation and Research (CBER), Food
and Drug Administration (FDA), Silver Spring, MD,
USA

Background: Few studies utilize the availability of
lab result values to enhance pregnant women cohort
identification.

Objectives: We sought to determine the utility of
available lab results to enhance cohort identification
of pregnant women, including women who may not
have delivered a live born infant.

Methods: We conducted a retrospective cohort study
in three Mini-Sentinel data partner sites with available
lab result values. We defined the first pregnancy (2008
– 2013) as the first indication of pregnancy based on
earliest date, whether that date was associated with a
positive pregnancy lab result, prenatal care visits or
procedures, and/or prenatal pregnancy diagnosis/pro-
cedure code (exposure). We assessed the cohort for
1) live born delivery (term, preterm using categories

available from diagnosis codes); 2) pregnancy loss
(ectopic and other extra-uterine, fetal death, stillborn,
miscarriage, and therapeutic/elective abortion); 3)
disenrollment, death, end of study timeframe; and 4)
no end of pregnancy indicator in electronic data (out-
comes). We characterized the population overall and
by site based on pregnancy outcome and baseline co-
variates including availability of pregnancy lab results.
For women with live born deliveries we also assessed if
the presence of the first pregnancy lab result changed
the timing of when a pregnancy was first identified.

Results:We identified 268,219 women with a qualify-
ing pregnancy, including 167,337 (62.4%) with single
live birth. Across the cohort, 5.1% (n=13,665) had a
positive lab result (exposure) and no pregnancy-re-
lated diagnosis/procedure; however, 32.6%
(n=6,953) of the abortions and 10.1% (n=3,014) of
the miscarriages were included in this subset of
women with no pregnancy diagnosis/procedure code.
Among women with both a positive lab result and a di-
agnosis or procedure code, 60.7% had their pregnancy
identified earlier using the lab result (up to two weeks).

Conclusions: The availability of lab results can iden-
tify additional pregnancies, in particular pregnancies
that end in abortion or miscarriage, in studies using
electronic healthcare data. Lab results may identify
pregnancies earlier than using prenatal diagnosis or
procedure codes.

581. Spontaneous Preterm Labor (SPTL) in the
Netherlands: Creation Of Linked Mother-Child
Cohorts For Epidemiological Studies

Libby K. Black1, Eline Houben2, Jeanne M. Pimenta3,
Irene D. Bezemer2, Elisabeth Smits2, Loes van der
Leeuw-Harmsen4,5 and Fernie J. A. Penning- van
Beest2

1Value, Evidence and Outcomes, GlaxoSmithKline,
United States; 2PHARMO Institute for Drug Outcome
Research, Utrecht, Netherlands; 3Epidemiology,
GlaxoSmithKline, UK; 4The Netherlands Perinatal
Registry, Utrecht, Netherlands; 5Department of Ob-
stetrics and Gynaecology, Deventer Hospital, Deven-
ter, Netherlands

Background: As new tocolytics for spontaneous pre-
term labor (SPTL) are in development, detailed infor-
mation is required on epidemiology and outcomes of
these women and their children to contextualize trial
results.
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Objectives: To establish a cohort that contains
healthcare information starting at pregnancy and ex-
tending into long-term follow-up and outcomes after
birth.

Methods: Two data sources (2000-2010) were used
for the study (funding GSK); Netherlands Perinatal
Registry (PRN): nationwide registry of perinatal care
with maternal and neonatal characteristics, and
PHARMO Database Network: population-based net-
work of healthcare databases combining data from
various settings e.g. hospitals, pharmacies. Data
sources were linked to create study cohorts:
• Mother Cohort: singleton pregnancies of women
registered in PRN+PHARMO linked to PHARMO
children (live only)

• Mother-Child Cohort: including linked PHARMO
children

>Preterm Labor Cohort: pregnancies from Mother-
Child Cohort with PTL diagnosis code or preterm birth
<37 weeks gestational age (GA) without PTL diagno-
sis code)>>SPTL Cohort: uncomplicated PTL; ex-
cluding those with maternal complications> Full-
term Cohort: pregnancies from Mother-Child Cohort
without PTL diagnosis, with full-term delivery
• Child GP Cohort: children with additional GP data,
enabling long-term follow-up.

Results: From the PHARMO-PRN Mother cohort,
290,133 singleton pregnancies of 212,512 women
(mean ± SD age at delivery 30.5 ± 4.6 years, 44% de-
livering their 1st child) were selected and linked to
134,006 children registered in PHARMO (52% male,
mean ± SD birth weight 3,453 ± 573 grams, mean ±
SD GA 39.6 ± 1.8 weeks, 94% GA ≥37 weeks). Of
pregnancies in the Mother-Child Cohort, 11,112
(8%) were included in the PTL Cohort; 6,599 (59%)
were SPTL. The Child GP Cohort comprised 17,903
(13%) children; mean ± SD follow-up was 6.7 ± 3.0
years.

Conclusions: The cohorts developed enable in-depth
study of women with SPTL and the possibility to
study short- and long-term postnatal outcomes and
healthcare utilization in their children, which can be
related to medication use and comorbidities of mothers
before, during and after pregnancy.

582. What Factors Contribute to Pregnancy
Registry Success?

Kristin Veley1, Ann Mallard2 and Deborah L.
Covington3

1Real World Outomes, Epidemiology, PPD,
Morrisville, NC, USA; 2Real World Outomes, Epide-
miology, PPD, Wilmington, NC, USA; 3Medical Af-
fairs Research Operations, PPD, Wilmington, NC,
USA

Background: FDA defines pregnancy registry suc-
cess as: achieving target enrollment or having registry
data referenced in clinical guidelines, published in
peer-reviewed journals, or result in a product label
change.

Objectives: To build upon previous research examin-
ing the association between various factors and regis-
try success.

Methods: For ongoing and closed registries listed on
FDA’s website, registry characteristics were collected
from product labels, publications, clinicaltrials.gov,
and other websites. Logistic regression (SAS v 9.2)
was used to examine the association between FDA-de-
fined success and the following factors: registry dura-
tion, scope, manager, number of products/sponsors,
US sales/prescription/patient volume, US disease
prevalence for females of child-bearing potential, and
registry awareness. As a proxy for awareness, Google
searches of the registry name were conducted and the
number of hits and whether the search identified regis-
try abstracts, social media sites, or websites for the
registry, sponsor(s), CRO, or other organizations (gov-
ernment, medical, or advocacy) were tallied. Whether
the label included registry contact information was
also assessed.

Results: Of the 14 closed registries, 8 (57%) achieved
success. Of the 33 ongoing registries, 10 (30%)
achieved success. Factors significantly associated with
success included registry duration (OR[years] =1.3;
95%CI:1.1-1.7) and whether a Google search of regis-
try name produced an advocacy organization website
(OR[Y vs. N]=5.3; 95% CI:1.1-26.9) or abstract
(OR[Y vs. N]=9.1; 95% CI:1.5-54.5). Registries in-
volving multiple drugs (OR[multi vs. single]=3.1;
95% CI:0.9-11.0) and sponsors (OR[multi vs. single]
=4.3; 95% CI:0.9-20.3) also tended to have higher
odds of success.

Conclusions: This study built upon previous research
by including both closed and ongoing registries and
refining potential factors associated with success. Reg-
istry duration and proxies for awareness (advocacy
sites and abstracts identified on Google search) were
found to be associated with registry success. The study
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was limited in its ability to examine other potentially
relevant factors.

583. Validity Of Electronic Health Data For
Pregnancy Outcomes

Sascha Dublin1, Darios T. Getahun5, Rod L. Walker1,
Victoria L. Holt3, Jennifer Bobb1, Blair Darney2,
Dmitry Dukhovny6, Jasmine Lai7, Gaia Pocobelli1,
Deborah A. Wing4 and Aaron B. Caughey2

1Group Health Research Institute, Group Health, Se-
attle, WA, USA; 2Department of Obstetrics & Gyne-
cology, Oregon Health & Science University,
Portland, OR, USA; 3Department of Epidemiology,
University of Washington, Seattle, WA, USA; 4Depart-
ment of Obstetrics & Gynecology, Division of Mater-
nal-Fetal Medicine, University of California, Irvine,
Irvine, CA, USA; 5Department of Research & Evalua-
tion, Kaiser Permanente Southern California Medical
Group, Pasadena, CA, USA; 6Department of Pediat-
rics, Division of Neonatology, Oregon Health & Sci-
ence University, Portland, OR, USA; 7Department of
Obstetrics & Gynecology, University of Washington,
Seattle, WA, USA

Background: Electronic data are often used to study
medication safety in pregnancy. Little is known about
the validity of these data for many pregnancy outcomes.

Objectives: To describe the validity of electronic data
for postpartum hemorrhage (PPH), chorioamnionitis,
and neonatal intensive care unit (NICU) admission.

Methods: We conducted a two-phase study within
two healthcare systems in the US, Group Health
(GH) and Kaiser Permanente Southern California
(KPSC). Because of the main study’s aims, the popu-
lation included nulliparous women who delivered a
live or stillbirth singleton from 2007-2013 and as of
38 weeks gestation lacked medical or obstetrical com-
plications according to electronic data. We
oversampled deliveries that appeared to include elec-
tive labor induction or certain adverse outcomes. We
compared outcomes defined from electronic data
(health plan diagnosis and procedure codes and birth
certificate data) against the “gold standard” of medical
record review. We estimated positive predictive values
(PPV) with 95% confidence intervals (CI) using logis-
tic regression that accounted for sampling. We esti-
mated sensitivity and specificity with 95% CI based
on these results and outcome prevalence in the elec-
tronic data.

Results: Of 43,378 deliveries (37,672 at KPSC; 5,706
at GH), we reviewed 1,752 charts; 1,369 (78%) had
available records and met eligibility criteria after re-
view. Estimated PPVs were: for PPH, 81% (95% CI
69–89%) at GH and 75% (65–84%) at KPSC; for
chorioamnionitis, 42% (31–54%) at GH and 93%
(86–97%) at KPSC; and for NICU, 81% (73–87%) at
GH and 91% (85–95%) at KPSC. Specificity was
≥98% for all outcomes except for chorioamnionitis at
GH (95% [94–96%]). Estimated sensitivities were:
for PPH, 37% (27–49%) at GH and 26% (18–36%)
at KPSC; for chorioamnionitis, 99% (90–100%) at
GH and 84% (67–93%) at KPSC; and for NICU,
82% (54–95%) at GH and 87% (78–93%) at KPSC.

Conclusions: At two healthcare systems, electronic
data had good validity for NICU stay and good PPV
for PPH, but PPV for chorioamnionitis varied greatly
and sensitivity for PPH was low. Future studies should
investigate validity of their outcomes to ensure that
using electronic data is appropriate.

584. Using Web-Based Questionnaires to Assess
Medication Use During Pregnancy: AValidation
Study in Two Prospective Cohort Studies

Marleen M. H. J. van Gelder1, Saskia Vorstenbosch2,
Bernke te Winkel2, Eugène P. Puijenbroek2 and Nel
Roeleveld1

1Radboud Institute for Health Sciences, Radboud Uni-
versity Medical Center, Nijmegen, Netherlands; 2

Netherlands Pharmacovigilance Centre Lareb, ‘s-
Hertogenbosch, Netherlands

Background: Collecting valid self-reported data on
medication use during pregnancy is challenging: med-
ication use is often underreported when using paper-
based questionnaires or interviews. When carefully de-
signed, Web-based questionnaires may improve ma-
ternal recall of medication use, but data on the
validity of this relatively new method of data collec-
tion are lacking.

Objectives: To validate two comparable Dutch Web-
based questionnaires with indication-oriented ques-
tions to assess prescription and over-the-counter med-
ication use during pregnancy.

Methods: Participants in the PRegnancy and Infant
DEvelopment (PRIDE) Study (n=555) and the Preg-
nancy Drug Registry pREGnant (n=175) completed a
six-week paper-based diary on medication use in
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gestational weeks 19-24 or 26-31. In week 34, they
completed a Web-based questionnaire, which included
questions on the name of the medication, time period
and frequency of use, and quantity taken. To assess
the degree of underreporting, the questionnaire’s sen-
sitivity (Se) with 95% confidence intervals (CI) was
calculated with the medication diary as reference
standard.

Results: Among the women who completed a diary,
65.7% used at least one medication in the six-week pe-
riod. Sensitivity of the questionnaire was high for
many medication groups, including topical corticoste-
roids (Se 0.89; 95% CI 0.74-1.00), levothyroxine
(0.76; 0.56-0.97), antiepileptics (0.88; 0.75-1.00), ant-
acids (0.77; 0.69-0.85), and ferrous fumarate (0.77;
0.54-1.00). Sensitivity was lower for medication for
short-time use, with sensitivities of 0.50 (95% CI
0.22-0.78) for systemic antibiotics, 0.50 (0.38-0.62)
for ear, eye, nose and throat preparations, 0.59 (0.52-
0.67) for analgesics, and 0.56 (0.49-0.64) for acet-
aminophen specifically. No differences in sensitivity
were observed between the PRIDE Study and pREG-
nant questionnaires.

Conclusions: For a large number of medication
groups, underreporting in a Web-based questionnaire
is limited. For some medications, however, a substan-
tial number of exposures will be missed with this
method of data collection, but the degree of
underreporting is much lower compared to paper-
based questionnaires.

585. Development of a Mother-Baby Linkage Using
Integrated Claims and Electronic Health Records
(EHR)

Nancy D. Lin1, Cheryl Enger2, Wendy Carman2,
Michael Doherty1 and John D. Seeger1

1Epidemiology, Optum, Waltham, MA; 2Epidemiol-
ogy, Optum, Ann Arbor, MI

Background: Health insurance claims data offer tre-
mendous potential for the study of drug exposures dur-
ing pregnancy and their effect on pregnancy outcomes,
including major congenital malformations. However,
claims data are limited in their capture of certain data
elements that might represent exposures, covariates,
or outcomes relevant to a particular research question.

Objectives: We sought to enrich a mother-baby
claims linkage with EHR data in order to provide

information on variables that might address competing
hypotheses regarding the effect of maternal exposures
to medications.

Methods: This study was conducted using Optum’s
integrated claims and EHR data. Eligible patients in-
cluded female members of commercial health plans
with medical and pharmacy coverage and a facility
claim associated with a diagnosis or procedure code
indicating a live birth delivery between January 2008
and March 2015. We characterized the population
using pharmacy and medical claims data, and linked
structured clinical data and natural language process-
ing (NLP) concepts derived from electronic clinical
notes available in the EHR data.

Results: Of the 963,811 women identified via claims
(representing 1,023,685 deliveries), 336,502 women
were continuously enrolled with medical and phar-
macy coverage for the year before and 6 weeks follow-
ing their index delivery date; 23,047 had an overlap
between claims and EHR during the same observation
period. Concepts captured via NLP or in structured
data fields included: last menstrual period (182,449
mentions) and associated dates; measurements (body
mass index, gestational age at birth, birth weight); clin-
ical characteristics (e.g., gestational diabetes, gesta-
tional hypertension); smoking/alcohol use; and drug-
related mentions (e.g., opioids, prenatal vitamins).

Conclusions: Assessment of drug exposures during
pregnancy could be enhanced using a combination of
claims data supplemented with EHR data. Increased
accuracy with respect to date of conception would be
expected, but benefits extend to other aspects of expo-
sure, covariate, or outcome variables that are not well
captured in claims data.

586. Validation of Multiple Births in Medicaid
Analytic eXtract (MAX) Data

Yanmin Zhu, Carl Henriksen and Almut G.
Winterstein

Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, USA

Background: Previous research established methods
using the Medicaid Case ID number, delivery/birth
dates to link women to their infants, as an important
data source for research on medications in pregnancy.
One concern of the methods is that multiple infant
beneficiary IDs linked to the same delivery may
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represent the same infant. No studies has reported the
consequent incorrect linkage and misclassification of
multiple births.

Objectives: To examine the validity of multiple births
in the Medicaid Case ID-based delivery linkage
against Birth Certificates.

Methods: Using Florida MAX in- and outpatient
encounter data, we linked women aged 12-55 with a
delivery claim to infants born in 1999- 2010 via
Medicaid Case ID number, delivery/birth dates.
Multiple births were then identified based on the
number of infants linked to each unique delivery.
Via mothers’ social security numbers, we linked
mother-infant pairs to Florida Vital Birth Certificates
(FVBC). Plurality in FVBC was used as the gold
standard to validate multiple births identified in
MAX via Case ID.

Results: We identified 710,500 linked deliveries in
FVBC and MAX with no missing information on plu-
rality in FVBC. The sensitivity of MAX in identify-
ing multiple births was 88.5%, with a specificity of
99.9% and a PPV of 94.6%. Of note, 496 (5.41%)
of all twin deliveries identified in MAX based on
the Case ID linkage were single birth in the FVBC.
1083 (11.12%) of all the twin deliveries in FVBC
were identified as single birth in MAX. Out of the
496 false positive multiple deliveries, 81.65% had
one beneficiary ID assigned to them before their date
of birth and the other beneficiaries ID assigned to
them after their date of birth, with an average time
difference of 373.5 days. The average time from the
eligibility start date of the first beneficiary ID to date
of birth was 14 days.

Conclusions: Identification of multiple births based
on the Case ID-based delivery linkage in MAX
showed high sensitivity and specificity. However, cau-
tion is required for misclassification of plurality in
studies on twins using MAX data. Disjoint enrollment
periods could be used to remove duplicate infant re-
cords with multiple beneficiary IDs linked to the same
delivery.

587. Changes in Prescription Drug Use After
Gastric Bypass Surgery: A Nationwide Cohort
Study

Sigrid B. Gribsholt1, Reimar W. Thomsen1, Dorá K.
Farkas1, Henrik T. Sørensen1, Bjørn Richelsen2 and
Elisabeth Svensson1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Department of
Endocrinology and Internal Medicine, Aarhus Univer-
sity Hospital, Aarhus, Denmark

Background: Little is known about the prescription
drug use before and after Roux-en-Y Gastric Bypass
(RYGB) surgery.

Objectives: To evaluate changes over time in drug use
among patients undergoing RYGB surgery and a
matched population-based comparison cohort.

Methods: A nationwide population-based cohort
study, including all 9,908 patients undergoing RYGB
in Denmark during 2006–2010 and 99,080 matched
general population members. We calculated preva-
lence ratios (PRs) comparing prescription drug use
36 months after RYGB/index date with use six months
prior to this date (baseline).

Results: At baseline, more RYGB patients (median 40
years, 22% men) used a prescription drug (82.0% ver-
sus 50.8%) than comparison subjects. After three
years, the use had decreased slightly among RYGB
patients, PR=0.93; 95% confidence interval (CI)=
(0.92, 0.94), but increased in the comparison cohort,
PR=1·04; 95% CI=(1·03-1·05). In the RYGB cohort,
large sustained decreases occurred for treatment of
metabolic syndrome-related conditions [any glucose-
lowering drug [PR=0.28; 95% CI=(0·25-0.31)]; lipid-
modifying drugs [PR=0·50; 95% CI=(0.46-0.55)]].
Use of inhalants for obstructive airway diseases
[PR=0.79; 95% CI=(0.74-0.85)] and glucocorticoid
use [PR=0.72; 95% CI=(0.63-0.81)] also decreased.
Use of neuropsychiatric drugs was two-fold higher at
baseline in the RYGB cohort (22.8% versus 10.9%
in comparisons) and increased further after RYGB,
[antidepressants [PR=1.13; 95% CI=(1.07-1.19)],
antipsychotics [PR=1.39; 95% CI=(1.21-1.60)], and
potential treatment of neuropathy [PR= 1.39; 95%
CI=(1.28-1.51)]].

Conclusions: Three years after RYGB surgery, we
found large reductions in the use of treatment of met-
abolic syndrome-related conditions, inhalants for ob-
structive airway diseases, and glucocorticoid use. In
contrast, frequent use of neuropsychiatric drugs further
increased after RYGB.

588. Impacts of Reimbursement Policy for
Targeted Therapies Utilization for Lung Cancer
Treatment in Taiwan
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Jason C. Hsu1, Chen-Fang Wei1 and Christine Y. Lu2

1School of Pharmacy and Institute of Clinical Phar-
macy and Pharmaceutical Sciences, National Cheng
Kung University, Tainan, Taiwan; 2Department of
Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, USA

Background: Targeted therapies have been proven to
provide clinical benefits to patients with metastatic
non-small cell lung cancer (NSCLC). Timely access
to such medical innovations is critical for these pa-
tients. Gefitinib, a targeted therapy, was initially ap-
proved and reimbursed as third-line therapy for
advanced NSCLC patients by Taiwan National Health
Insurance in 2004; subsequently they became second-
line (in 2008) and further first-line (in 2011) therapies
for EGFR mutation-positive, advanced NSCLC pa-
tients. Another targeted therapy, erlotinib, was initially
approved as third-line therapy in 2008, and it became
second-line in 2011.

Objectives: This study aims to explore the impacts of
above reimbursement policy (broadened indication
and eligible patient population, from third-line to sec-
ond-line then to first-line treatment) on use of targeted
therapies.

Methods: We retrieved 2004-2013 claims data with
all patients with lung cancer diagnosis from National
Health Insurance Research Database. Using an
interrupted time series design and segmented regres-
sion, we estimated changes in monthly rate of pre-
scribing rate and market shares by costs following
each modification in the reimbursement policy for ge-
fitinib and erlotinib for lung cancer treatment.

Results: There was a relative decrease of 5.64% in pre-
scribing rate of targeted therapies at 3 years following
the first modification of reimbursement policy (broad-
ened from third-line to second-line treatment); but there
was a relative increase of 77.54% in prescribing rate at 3
years following the second modification of reimburse-
ment policy (broadened from second-line to first-line
treatment). Market share by costs of targeted therapies
reduced 34.93% at 3 years following the first modifica-
tion of reimbursement policy, but no significant change
of market share by cost was found following the second
modification of reimbursement policy.

Conclusions: The historical modifications of reim-
bursement policies for targeted therapies for lung can-
cer treatment were associated with the increase of their

prescribing rate, especially when the gefitinib was
broaden the targeted population from second-line to
first-line treatment.

589. Reducing Breast Cancer Risk: Why Aren’t
Providers Screening and Prescribing?

Sharon L. Larson1, H. K. Kirchner2 and Haiyun
Wang3

1Psychiatry, Geisinger Health System, Danville, PA,
USA; 2Biostatistics, Geisinger Health System, Dan-
ville, PA, USA; 3Medicine, Geisinger Health System,
Danville, PA, UK

Background: Breast cancer is the most diagnosed
cancer among US women. Breast cancer risk can be
predicted using the validated Gail model and high-risk
women can take medications to prevent breast cancer.
Although the FDA first approved Tamoxifen (1st gen-
eration SERM) for breast cancer prevention in 1998,
there is no increased uptake for this purpose. SERMs
lower the incidence of breast cancer in high-risk
women. Evidence-based clinical guidelines exist for
use of chemoprevention.

Objectives: We describe primary care provider re-
sponses to a survey to study self-assessment of fluency
of breast cancer chemoprevention strategies and use of
screening and chemoprevention drugs.

Methods: 201 providers completed the survey (40%).
Providers answered 8 items related to their knowledge
of breast cancer risk screening and treatment using
SERM. Outcomes include frequency conducting
breast cancer risk assessment, and prescribing breast
cancer chemoprevention. Bivariate and logistic regres-
sion analyses.

Results: In bivariate analyses providers who agreed
they were unaware of evidence-based guidelines were
more likely to report never conducted screening
(75.2% vs 61.0%) compared to those who were aware
of screening recommendations. Providers who agreed
that they did not know enough about the chemopre-
vention drugs were more likely to report past year
never prescribing these drugs compared to those who
reported knowing about SERMs (81.0% vs. 50.0%).
These findings persisted in logistic regression control-
ling for provider age, sex and practice specialty.
Internal medicine providers three times more likely
than family practice physicians to report they have
not prescribed SERMs.
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Conclusions: According to the USPTF, there is a
moderate net benefit from use of tamoxifen and ralox-
ifene to reduce the incidence of invasive breast cancer
in women who are at increased risk for the disease.
89% of our respondents reported not prescribing
SERMs and 60% reported not screening in the past
year. Improved education about screening and indica-
tions for prescribing may have a significant impact
on breast cancer incidence. Surveys in other settings
are indicated to determine whether these findings
persist.

590. Prescription Behaviour for Gastroprotective
Drugs in New Users as a Result of Communications
Regarding Clopidogrel – Proton Pump Inhibitor
Interaction

W. J. Kruik-Kollöffel1, J. van der Palen2,3, H. J.
Kruik4, M. P. van Herk-Sukel5 and K. L. Movig1

1Department of Clinical Pharmacy, Medisch Spec-
trum Twente, Enschede, Netherlands; 2Medical
School Twente, Medisch Spectrum Twente, Enschede,
Netherlands; 3Department of Research Methodology,
Measurement and Data Analysis, University of
Twente, Enschede, Netherlands; 4Department of Car-
diology, Hospital Group Twente, Almelo and Hengelo,
Netherlands; 5Research Department, Pharmo Insti-
tute, Utrecht, Netherlands

Background: Safety concerns of concomitant use of
clopidogrel and proton pump inhibitors were pub-
lished in 2009 and 2010 by medicines regulatory agen-
cies, including a direct health-care professional
communication.

Objectives: We examined the association between
various safety statements and prescription behaviour
for gastroprotective drugs in naïve patients in the
Netherlands in the years 2008-2011.

Methods: Data from the PHARMO Database Net-
work were analysed with interrupted time series analy-
ses to estimate the impact of each communication on
drug prescriptions. Dispensings were used as a proxy
variable for prescription behavior.

Results: After the early communication in January
2009 15.5% (95% CI 7.8, 23.4) more patients started
concomitantly with (es)omeprazole and 13.8% (95%
CI -21.2, -6.5) less with other proton pump inhibitors
(PPIs). Directly after the first statement in June 2009
we found an increase in histamine2-receptor

antagonists (H2RA) up to ±25%, placing those pa-
tients at risk for gastrointestinal events. This effect
for H2RA faded away after a few months. In February
2010 when the official advice via an adjusted state-
ment was to avoid (es)omeprazole, we found a de-
crease of 11.9% (95% CI -18.2, -5.7) for (es)
omeprazole and an increase for other proton pump in-
hibitors (PPIs) of +16.0% (95% CI 10.3, 21.7). Still
around 20% of patients started on (es)omeprazole,
placing them at risk for cardiovascular events.

Conclusions: Advices of regulatory authorities were
followed, however reluctantly and not fully, probably
partly because of the existing scientific doubt about
the interaction.

591. Changes in Antihypertensive Drug Use After
the Implementation of Evidence-Based Drug
Formulary in a Private Hospital in South Sumatra,
Indonesia

Erna Kristin1, Alfi Yasmina2 and Iwan Dwiprahasto1

1Pharmacology & Therapy, Faculty of Medicine,
Gadjah Mada University, Yogyakarta, Daerah
Istimewa Yogyakarta, Indonesia; 2Pharmacology,
Faculty of Medicine, Lambung Mangkurat University,
Banjarbaru, Kalimantan Selatan, Indonesia

Background: The ever increasing drug expenditure in
the hospital has facilitated the implementation of an
evidence-based drug formulary.

Objectives: To evaluate the change in antihyperten-
sive drug prescribing pattern after the implementation
of an evidence-based drug formulary in a private hos-
pital in South Sumatra, Indonesia.

Methods: Design: A quasi-experimental study,
pre-post test design
Setting: Antihypertensive drug use data in the pe-

riod before (2010-2011) and after the formulary imple-
mentation (2012-2013) were extracted from the
private hospital medical records
Exposures or interventions: The implementation of

an evidence-based drug formulary in a private
hospital
Main outcome measures: Drug use items compared

were the average number of antihypertensive drugs
prescribed per prescription, the proportion of generic
drugs prescribed, average antihypertensive drug cost
per prescription, and the proportion of individual anti-
hypertensive drug groups.
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Statistical analysis: The in-hospital prescribing
before and after the intervention was compared using
t-test, with the significance level of 0.05.

Results: Antihypertensive drugs were prescribed
more often after the intervention (5.0% vs 12.9%,
p < 0.05). The average numbers of antihypertensive
drugs prescribed per prescription was slightly
increased after the intervention (1.09 vs. 1.13, p < 0.05).
However, the proportion of antihypertensive generic
drugs prescribed was increased significantly (19.7
vs. 70.0%, p < 0.05), mostly driven by calcium
channel blockers (CCBs) and angiotensin converting
enzyme inhibitors (ACEIs). Average antihyperten-
sive drug cost per prescription was 59% lower after
the formulary implementation (p < 0.05), mostly
due to CCBs. CCBs (40.0% vs. 66.1%), ACEIs
(28.1% vs. 10.5%) and angiotensin II antagonists
(22.6% vs 13.4%).

Conclusions: The implementation of evidence-based
hospital drug formulary in a private hospital in South
Sumatra, Indonesia significantly increased antihyper-
tensive generic drug use and decreased average antihy-
pertensive drug cost per in-hospital prescription.

592. Are Statin Prescriptions Determined by Social
Position?

Anna-Therese Lehnich1, Bernd Kowall1, Nico
Dragano2, Raimund Erbel1, Susanne Moebus1, Karl-
Heinz Jöckel1 and Andreas Stang1,3

1Institute of Medical Informatics, Biometry and Epide-
miology, Medical Faculty, University of Duisburg-Es-
sen, Essen, Germany; 2Institute for Medical
Sociology, Centre for Health and Society, Medical
Faculty, University of Düsseldorf, Düsseldorf, Ger-
many; 3Department of Epidemiology, Boston Univer-
sity, School of Public Health, Boston, USA

Background: During the last 15 years, several statins
were made available as generic drugs and therapy be-
came more cost-efficient.

Objectives: The aim was to analyze whether statin
prescriptions are associated with the social position
in a health care system with universal coverage.

Methods: We used data from the baseline (2000-
2003, n=4814, 49.8% male, 45-75 years old) and first
follow-up examination (2006-2008, n=4157, 49.4%
male) of the population-based Heinz Nixdorf Recall

Study, Germany. We only included participants with
an indication for statins (n=2305) according to NCEP
ATPIII (participants with coronary heart disease
(CHD) or CHD risk equivalents, ten year risk for
CHD or cardiovascular disease according to Framing-
ham risk scores, LDL-level, number of risk factors).
Moreover, we categorized statin prescriptions as ge-
neric or brand name. We used education as an indica-
tor of social position (ISCED-97) and set up the three
categories low, medium and high education. We ap-
plied log regression models to estimate prevalence ra-
tios (PR) with 95% confidence intervals (95% CI).
According to a directed acyclic graph, we adjusted
for age and stratified by sex.

Results: During the baseline examination, 290 out of
1423 men with an indication for statins took a statin
(20.4%). For women we found a prevalence of
21.2%. Among men, the adjusted PR for receiving a
statin was 0.70 (95% CI: 0.43-1.15) for men with
low education compared to men with high education.
For women we found an adjusted PR of 1.03 (95%
CI: 0.66-1.61) for participants with low education.
Among participants receiving a statin, the adjusted
PRs for men receiving a generic drug were 1.38
(95% CI: 1.17-1.63) and 1.25 (1.13-1.39) for low
and medium education, respectively, compared to par-
ticipants with high education. For women the adjusted
PRs were 1.05 (95% CI: 0.89-1.23) and 1.09 (95% CI:
0.94-1.26) for low and medium education,
respectively.

Conclusions: Men with low education have a lower
probability for the prescription of a statin compared
to men with high education and are more likely to re-
ceive a generic drug. Among women the education
level was barely associated with the prescription of
statins.

593. Effect of National Drug Utilization Review
System on Co-Medication of Statin and
Contraindicated Drug in Korea: Time-Series
Analysis

Bo Ram Yang1, Joongyub Lee1, Ju-Young Shin2,
Xue-Mei Jin3 and Byung-Joo Park3

1Medical Research Collaborating Center, Seoul Na-
tional University College of Medicine/Seoul National
University Hospital, Seoul, Republic of Korea; 2De-
partment of Epiedmiology, Biostatistics, and Occupa-
tional Health, McGill University, Montreal; 3Seoul
National University College of Medicine, Seoul
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Background: Statins are generally well tolerated,
however, the co-medication with CYP3A4 inhibitor
and CYP-metabolized statin (Simvastatin, atorva-
statin, lovastatin) can increase the risk of adverse
events. In Korea, drug utilization review system
(DUR system) which is a computerized clinical deci-
sion support system has been implemented nationally
to reduce contraindicated drug use in December 2010.

Objectives: To evaluate the effect of drug utilization
system on contraindicated co-medication with statins.

Methods: We performed an interrupted time series
study using Korean National Health Insurance Service
National Sample Cohort 2002 to 2013. The medica-
tions with a contraindication due to drug-drug interac-
tion were selected on the basis of Notification by
Korea Ministry of Health and Welfare Ministry of
Food, and Drug Safety. Contraindicated co-medication
was defined as overlapping prescription periods of
statins and contraindicated drugs at least one day.
Quarterly proportion of co-medication of statin user
was evaluated by segmented regression.

Results: Among 143,472 CYP-metabolized statin users,
6.7% were co-medicated with contraindicated drug as
least one time during 2002 to 2013. The trend in the
co-medication proportion of CYP-3A4 metabolized
statin user per quarter decreased by 0.01 % (p <0.001)
before implication of DUR system, and a statistically
significant 0.66% decrease was observed immediately
after implication of DUR system. The trend showed not
statistically changed after DUR system implication.

Conclusions: The DUR system was related to a statis-
tically significant decrease in co-medication of contra-
indicated drug in CYP-3A4 Metabolized statin user.

594. Predicting Factors for Reaching Stabilized
Maintenance with Once-Monthly Paliperidone
Palmitate in Medicaid Patients with Schizophrenia

Erik Muser1, Dominic Pilon2, Bruno Emond2,
Yongling Xiao2, Tony Amos1, Patrick Lefebvre2 and
Carmela Benson1

1Janssen Scientific Affairs, LLC, Titusville, NJ, USA; 2

Groupe d’Analyse, Ltée, Montréal, QC, Canada

Background:With FDA approval of every three month
paliperidone palmitate (PP3M), understanding patients
stabilized on once-monthly paliperidone palmitate
(PP1M) that could be transitioned to PP3M is important.

Objectives: Identify predicting factors associated with
reaching stabilized maintenance therapy among
schizophrenia patients treated with PP1M.

Methods: A retrospective (07/2008-03/2014) database
analysis of Medicaid beneficiaries diagnosed with
schizophrenia and initiated on PP1M (index date)
was conducted. Baseline characteristics were assessed
during the 12-month pre-index period. Reaching stabi-
lized maintenance was defined as ≥3 consecutive
PP1M claims with the same dose strength after the first
two initiation doses and ≤60 days between claims. A
stepwise logistic regression was used to identify the
predictors of reaching stabilized maintenance without
adjustment for multiplicity.

Results: At baseline, relative to non-stabilized patients
(N=2,470), patients reaching stabilized maintenance
(N=2,012) were more likely to be adherent to antipsy-
chotics (APs) (Proportion of days covered ≥80%: 46%
vs. 27%, P<0.001), and were less likely to have dual
or capitated coverage (55% vs. 73%, P<0.001). Prior
use of atypical long-acting injectables (LATs) (odds
ratio [OR]=1.38, P<0.001), and prior adherence to
APs (OR=1.70, P<0.001) increased the likelihood of
reaching stabilized maintenance. Conversely, hospital-
ization occuring within 30 days prior to PP1M initia-
tion (OR=0.83, P=0.044) and increasing number of
prior APs received (OR=0.94, P=0.035) were factors
associated with a lower likelihood of reaching stabi-
lized maintenance.

Conclusions: Patients with prior adherence to AP,
prior atypical LAT use, fewer unique APs used,
and without hospitalization 30 days prior to PP1M
initiation were more likely to reach stabilized
maintenance.

595. Up-Scheduling of Alprazolam to a “Controlled
Drug”: Interrupted Time Series Analysis of Its
Impact on Benzodiazepine (BZD) Prescribing,
Dispensing and Poisonings in Australia

Andrea L. Schaffer1,2, Nicholas A. Buckley3, Rose
Cairns3,4 and Sallie-Anne Pearson1,2

1Centre for Big Data Research in Health, University
of New South Wales, Sydney, Australia; 2Faculty of
Pharmacy, University of Sydney, Sydney, Australia; 3

School of Pharmacology, University of Sydney, Syd-
ney, Australia; 4New South Wales Poisons Information
Centre, Children’s Hospital at Westmead, Westmead,
Australia
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Background: Scheduling is used by regulators to con-
trol access to prescribed drugs; drugs in the same class
are commonly scheduled in the same way. In February
2014, Australia reclassified alprazolam to a “Con-
trolled Drug” increasing the restrictions on its pre-
scribing and dispensing. This provides a unique
opportunity to evaluate the consequences of selec-
tively up-scheduling one drug within a class.

Objectives: To quantify the effect of up-scheduling al-
prazolam on the prescribing and dispensing of BZDs,
switching from alprazolam to substitute medicines,
and intentional BZD poisonings.

Methods: We performed an interrupted time series
analysis using dispensing data for a 10% sample of
Australians, and calls to a toxicology service in
New South Wales (2010-2015). We used: an
autoregressive integrated moving average (ARIMA)
model to identify changes in BZD dispensing and
prescribing, and switching from alprazolam to
another BZD, antidepressant or antipsychotic; and a
segmented Poisson regression to identify changes in
calls to the toxicology service for intentional BZD
poisonings.

Results: During the study period 18 092 people were
prescribed alprazolam. After up-scheduling, we ob-
served: a decrease in alprazolam prescribing (14.9/
100,000 population/month 95% CI 5.2-24.5); a de-
crease in alprazolam dispensing (531/month, 95% CI
404-658); and an increase in dispensing of diazepam
(491/month, 95% CI 364-619) and oxazepam (274/
month, 95% CI 113-435). Switching from alprazolam
to another BZD increased by 216% (95% CI 123%-
348%) the month of up-scheduling; few switched to
a new antidepressant or antipsychotic. Calls to the tox-
icology service for intentional alprazolam poisonings
decreased by 50% (95% CI 31%-68%) over 12
months; there was no change in poisonings involving
other BZDs.

Conclusions: Up-scheduling alprazolam was associ-
ated with decreased use, increased switching to less
harmful BZDs, and a decrease in intentional poison-
ings. This demonstrates that selectively up-scheduling
a commonly abused medicine within a class can be an
effective approach for reducing inappropriate use and
adverse events.

596. Use of an Automated Database to
Characterize Aberrant Opioid Prescribing,
Dispensing and Utilization at Local Levels

Irene B. Murimi1,2, Kate Jackson3, Michael Baird3,
Linda Simoni Wastilla4 and G. Caleb Alexander1,2,5

1Department of Epidemiology, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD;
2Center for Drug Safety and Effectiveness, Johns Hop-
kins University, Baltimore, MD; 3Maryland Depart-
ment of Health and Mental Hygiene, Baltimore, MD;
4University of Maryland School of Pharmacy, Balti-
more, MD; 5Division of General Internal Medicine,
Department of Medicine, Johns Hopkins Medicine,
Baltimore, MD

Background: Non-medical use of prescription opioids
causes substantial morbidity and mortality in the
United States. Although local conditions may facilitate
opioid overuse, features of the opioid epidemic within
small geographic regions remain largely unknown.

Objectives: To characterize an aberrantly high volume
of opioid sales observed in a single county in
Maryland.

Methods: We used IMS Health’s LRx LifeLink data
from January 2006 through August 2013, which con-
stitute individual-level, all-payer pharmacy claims.
We focused on 13 retail pharmacies linked to 8975
prescribers, 44887 patients and 527178 opioid transac-
tions over the 92-month period. We used Joinpoint™

analysis to analyze trends in opioid volume (assessed
by Morphine Milligram Equivalents [MMEs] per
transaction, a standardized measure of opioid volume)
and investigated the patients, prescribers and pharma-
cies that accounted for the observed patterns.

Results: On average, prescriptions from the county of
interest contained 1.5 to 2 times more MMEs than
those from other counties. County-level differences
were most pronounced between June 2009 and
September 2011 when there was a surge in opioid dis-
pensing in the county of interest. During this period,
the mean opioid volume increased 32% from 1586 to
2096 MMEs per transaction, with no significant
change in the mean days supply (15 days). The surge
was followed a sharp 7-month decline in MMEs per
prescription which coincided with local actions
designed to address opioid-related injuries and deaths.
A small proportion of patients (~10%), prescribers
(~1%) and pharmacies (2 of 13) accounted for the
majority of the aberrant patterns observed.

Conclusions: We observed a large change in opioid
volume in one county accounted for by high risk
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behaviors of a concentrated group of patients, pre-
scribers and pharmacies. These patterns suggest the
importance of Prescription Drug Monitoring Programs
and other interventions targeted to the needs, and utili-
zation patterns, of local communities.

597. Heterogeneity Among Youth with Serious
Mental Illness in Intensive Care Management and
Post-Discharge Polypharmacy Use

Susan dosReis1, Benjamin S. Wu1, Wendy Camelo
Castillo1 and Ming-Hui Tai2

1Pharmaceutical Health Services Research, Univer-
sity of Maryland School of Pharmacy, Baltimore,
MD, USA; 2Pharmerit International, Bethesda, MD,
USA

Background: Intensive care management (ICM) im-
proves clinical outcomes by targeting behaviors (e.g.,
aggression) resulting in polypharmacy psychotropic
use. Heterogeneity of youth served in an ICM and its
association with variability in polypharmacy use over
time may confound the intervention effect.

Objectives: To explore heterogeneity of youth in ICM
compared with youth served in a traditional outpatient
mental health setting on post-discharge polypharmacy
exposure.

Methods: A quasi-experimental, time series design
using Medicaid medical and pharmacy claims from
December 2009-May 2014 involved 814 youth with
≥90 days in ICM and continuous Medicaid enrollment
1 year before through 1 year post-discharge ICM.
Non-ICM youth (n= 2,439) in outpatient mental health
services were identified. To create a similar non-ICM
post-discharge period, enrollment and discharge dates
were randomly assigned from ICM youth. Risk differ-
ences (RD) in polypharmacy use between ICM and
non-ICM youth were adjusted for baseline covariates
(demographics, diagnosis, service use, and time-vary-
ing psychotropic use) 1-year pre-ICM using propen-
sity score quintiles. Polypharmacy post-discharge
was defined as three or more psychotropic classes
(i.e., antipsychotics, stimulants, antidepressants, and
mood stabilizers) concomitantly for ≥15 days per 30-
days. Outcomes were: 1) change in proportion of
polypharmacy 1-year post-discharge and 2) RD and
95% confidence intervals in ICM/non-ICM
polypharmacy in the first (Q1) and fourth (Q4) quarter
post-discharge, overall and by propensity score
quintile.

Results: Youth were 14 (±3.1) years old, male (60%),
and African-American (63%). The proportion of
polypharmacy 1-year post-discharge ICM decreased
19% for ICM and 18% for non-ICM youth. The largest
differences in polypharmacy decreases were seen for
youth in the third quintile (20% ICM vs. 12.7% non-
ICM). Overall RD between ICM and non-ICM youth
in polypharmacy in Q1 (-3.1%; 95%CI:-5.2%;-1.0%)
and Q4 (-2.5%;95%CI:-4.4%; -0.6%) was significant
(p<0.01). RD within quintile in Q1 and Q4 was not
significant.

Conclusions: Risk differences across strata may be a
confounder of the intervention effect.

598. Physician Attitudes and Experiences with
Maryland’s Prescription Drug Monitoring
Program (PDMP)

Dora Lin1,2, Eleanor Lucas1,2, Irene Murimi1,2,
Shannon Frattaroli3, Andrea Gielen3,4, Patience
Moyo5, Kate Jackson6, Michael Baier6, Linda
Simoni-Wastilla5 and G. Caleb Alexander1,2,7

1Epidemiology, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, USA; 2Center for Drug
Safety and Effectiveness, Johns Hopkins University,
Baltimore, MD, USA; 3Health Policy & Management,
Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, USA; 4Center for Injury Research
and Policy, Johns Hopkins University, Baltimore,
MD, USA; 5Pharmaceutical Health Services Re-
search, University of Maryland School of Pharmacy,
Baltimore, MD, USA; 6Behavioral Health Administra-
tion, Maryland Department of Health and Mental Hy-
giene, Catonsville, MD, USA; 7Division of General
Internal Medicine, Department of Medicine, Johns
Hopkins Medicine, Baltimore, MD, USA

Background: Prescription Drug Monitoring Programs
(PDMPs) serve an important means of informing pre-
scribers regarding patients’ controlled substance utili-
zation, yet physicians’ use of these programs varies
by state and may depend upon a variety of program
features.

Objectives: To evaluate the utility, impact, and per-
ceived barriers of PDMP use among Maryland physi-
cians after PDMP implementation in 2013.

Methods: We conducted a statewide U.S. mail survey
of primary care, pain, and emergency medicine physi-
cians. We adopted Dillman’s Total Design Method to
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maximize survey response and linked responses to
state records of PDMP registration and utilization.
Each physician specialty was stratified into three sub-
populations: (1) PDMP non-registrants; (2) PDMP
registrants who were non-users; and (3) PDMP users.
Our primary outcomes were physician views on
PDMP accessibility, usefulness, barriers to use, and
frequency of use. We used logistic and negative bino-
mial regression to assess the associations between
physicians’ use of the PDMP and their demographic
and clinical characteristics.

Results: Surveys were returned by 405 of 916 eligible
physicians (44%). Seventy percent of physicians be-
lieve that PDMP access decreased their amount of pre-
scribing and increased their comfort level in
prescribing opioids. Commonly reported barriers to
PDMP use were lack of knowledge regarding the pres-
ence of the PDMP and lack of knowledge regarding
how to register. Registered physicians were more
likely to access the PDMP if they were pain or sub-
stance use specialists (odds ratio [OR]: 3.71, 95% con-
fidence interval [CI]: 1.67-8.24) or were heavier
opioid prescribers (OR for every 20 additional patients
prescribed opioids per month: 1.13, CI 1.03-1.25). In
multivariate analysis after adjusting for key clinical
characteristics, practicing at a managed care organiza-
tion was associated with lower PDMP use (incidence
rate ratio 0.19, CI 0.05-0.73).

Conclusions: Increased prescriber education and im-
provements to the PDMP interface remain essential
steps to promote PDMP use. Further research should
investigate the effects of PDMP utilization on opioid
prescribing, pain management and patient outcomes.

599. Socioeconomic Impacts of Policy on Rx-to-OTC
Switch to Prescription of Ethical Drugs in Japan

Keisuke Shimazaki1, Yuma Takano1, Yukiko
Matsushima1, Mayumi Mochizuki2, Kunihiko
Takahashi3 and Hisashi Urushihara1

1Division of Drug Development and Regulatory
Science, Keio University, Minato-ku, Tokyo, Japan; 2

Division of Evaluation and Analysis of Drug Informa-
tion, Keio University, Minato-ku, Tokyo, Japan; 3De-
partment of Biostatistics, Nagoya University,
Nagoya, Aichi, Japan

Background: Increasing medical expenditure in rap-
idly aging society of Japan has become a serious prob-
lem, exceeding 40 trillion yen in 2014. Policy on the

Rx-to-OTC switch is aimed at reducing national
healthcare costs. To date, no study has examined the
socioeconomic impacts of OTC switch in Japan.

Objectives: To evaluate the impacts of Rx-to-OTC
switch on the prescription trends and sales of the
OTC-switched ethical drugs in Japan.

Methods: We conducted an interrupted time series
study, using a large–scale pharmacy dispencing data-
base from IMS Health, NPA, which covers dispensing
at more than 3,000 out–of–hospital pharmacy all over
the country. Ethical drugs switched to OTC between
April 2009 and October 2013 were analysed for com-
parison between before and after OTC switch. After
eliminating periodical variation by a Seasonal-Trend
Decomposition Procedure Based on Loess method,
prescription trends in the ethical drugs were fitted to
two generalized linear models (GLMs) with or without
a trend change term at the point of OTC switch, and a
model fitted better was selected based on Akaike In-
formation Criterion (AIC). Changes in sales of OTC–
switched ethical drugs after switching were estimated.

Results: Eight ethical drugs were switched to OTC
during the study period, including five antiallergic
drugs (mequitazine, epinastine, pemirolast potassium,
fexofenadine, cetirizine), and one analgesics
(loxoprofen), one anti-ulcer drug (troxipide), one dys-
lipidemia drug (ethyl icosapentate). The models with
change in prescription trend were selected for seven
drugs. Prescription trends of six ethical drugs were de-
creased than expected after OTC switch (mequitazine,
epinastine, fexofenadine, cetirizine, loxoprofen, ethyl
icosapentate). These decreases in prescription of the
ethical drugs after OTC switch were resulted in esti-
mated annual reduction of 4.8 billion ($40 million) in
total in national healthcare costs.

Conclusions: OTC switch have impacted the prescrip-
tion trends and sales of the OTC-switched ethical
drugs. The OTC switch should be further facilitated
to reduce national healthcare costs in Japan.

600. Management of Complications During
Pregnancy: A Drug Utilization Study in Western
Nepal

Kadir Alam1, Ramesh Devkota2, Gulam Mohammad
Khan3 and Amisha Regmi4

1Department of Clinical Pharmacology and Thera-
peutics, B.P. Koirala Institute of Health Sciences,
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Dharan, Nepal; 2Department of Drug Administration,
Ministry of Health and Population, Kathmandu, Ne-
pal; 3Department of Pharmacy, Faculty of Science
and Technology, Pokhara University, Pokhara, Nepal;
4Department of Nursing, Tribhuvan University Teach-
ing Hospital, Kathmandu, Nepal

Background: Drugs used during pregnancy can ad-
versely affect the health and life of the mother and un-
born child. However, the fact that drugs are needed to
mitigate complications during pregnancy cannot be
avoided.

Objectives: To identify the common complications
during pregnancy and assess the medications that have
been used to mitigate those complications in an at-
tempt to promote rational use of drugs.

Methods: A hospital based prospective study was
conducted at Manipal Teaching Hospital, Nepal in
275 pregnant women presenting with at least one com-
plication and the use of drugs for management of those
complications were analyzed.

Results: Majority of the patients in this study were
in the age group 20-24 (44%) and in the third
trimester (53.8%). Maximum patients complained
pain as primary complication (24.4%) which was
followed by nausea/vomiting, upper respiratory tract
complications, acid reflux disease and others. Of
the total prescriptions eighty six (86) did not have
any medicines prescribed to the patients except
multivitamins and nutritional supplements. The aver-
age drugs prescribed per patient was 2.78 in outpa-
tient setting and 5.41 in inpatients. Iron, calcium
and folic acid were the most frequently prescribed
medications (47%) followed by ranitidine, hyoscine
butylbromide, paracetamol and others. Antimicro-
bials comprised 12.8% of total drugs used and 18%
of total drugs were fixed. dose combinations. Two
hundred and thirty four (234) prescriptions out of
275 were prescribed by brand names. Most of the
prescribed drugs were from FDA pregnancy category
B and C.

Conclusions: The present finding showed that drug
use during pregnancy at the study site was Rational
in majority of the cases.

601. Longitudinal Trend in Assisted Reproductive
Technology and Impacts of The Law in Taiwan

Jason C. Hsu1 and Christine Y. Lu2

1School of Pharmacy and Institute of Clinical Phar-
macy and Pharmaceutical Sciences, National Cheng
Kung University, Tainan, Taiwan; 2Department of
Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, MA,
USA

Background: The problem of low fertility rate has
raised concern in Taiwan recently. The enforcement
of the Law for assisted reproductive technology
(ART) in 2007 regulates general affairs relating to
conditions of ART use.

Objectives: This study aims to examine and forecast
trends in use of ART. We also evaluated the impacts
of 2007 Law for ART on application of ART and rate
of newborn babies by ART.

Methods: This study used data from “The annual
report on the performance of ART” and the estima-
tions of annual population by Department of
Statistics of Minister of the Interior. We used
ARIMA models to examine the recent trends
(1999-2012) in use of ART and to predict the future
trends (2013-2020). An interrupted time series deign
and segmented linear regression models were applied
to analyze the changes in number of ART treatment
cycles and rate of newborn by ART following the
Law for ART.

Results: National birth rate decreased from 1.28% in
1999 to 0.98% in 2012, and it was estimated to reach
0.82% until 2020. Number of ART treatment cycles
increased from 6,966 in 1999 to 16,041 in 2012, and
it was estimated to reach 22,156 until 2020. Rate of
newborn babies by ART increased from 0.8% in
1999 to 2.54% in 2012, and it was estimated to reach
3.38% until 2020. There was a relative growth of
130.86% (95%CI: 110.16%, 151.56%) in number of
ART treatment cycles at 5 year following the law of
ART. Rate of newborn babies by ART relatively in-
creased by 49.94% (95%CI: 19.06%, 80.82%) at 5
year following the law for ART.

Conclusions: The increasing use of ART in Taiwan is
apparent and the enforcement of ART law has substan-
tially encouraged use of ART. Additional social and
financial incentives by government for individuals in
late-marriages may also increase use of ART and
increase the fertility rate in Taiwan.

602. Impact of the Black Triangle Label on
Prescribing of New Drugs in the United Kingdom
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Background: New drugs in Europe receive black tri-
angle labels to promote more intensive monitoring
for 2-3y after approval. The impact of this label on
prescribing is unknown.

Objectives: To study whether black triangle labels are
associated with more judicious prescribing compared
with the post-label period and similar, unlabeled
drugs.

Methods: Using data from a 2% sample of The Health
Improvement Network (THIN, UK) and an interrupted
time-series design, we compared utilization trends for
drugs for depression and erectile dysfunction with and
without black triangles before and after label removal.
We compared new users of labeled drugs with new
post-label users with a case-control design. We also
compared new users of unlabeled comparator drugs over
the same period to account for secular trends.

Results: Escitalopram prescribing increased in the la-
bel period (+9 new users (95%CI 3,14)/Million/
month) and declined post-label (-4 (95%CI -5,-2)/M/
m). Unlabeled comparators (citalopram/fluoxetine)
showed opposite trends in the same period (Label: -4
(95%CI -11,-1)/M/m; Post: +1 (95%CI -2,5)/M/m).
In contrast, tadalafil and vardenafil prescriptions de-
clined in the label period (-3 (95%CI -7,2)/M/m) and
then leveled off post-label (0 (95%CI -2,2)/M/m),
paralleling trends for unlabeled sildenafil (Label: -5
(95%CI -9,-2)/M/mo; Post: 0 (95%CI -1,2)/M/m).
Compared with new post-label escitalopram users,
new users of labeled escitalopram had fewer comor-
bidities (OR 0.8, 95%CI 0.7,1.01) and less hospitaliza-
tion (OR 0.4, 95%CI 0.1,0.98). Similar associations
were seen in citalopram/fluoxetine users over the same
period. Comparisons of new users of labeled and post-
label tadalafil/vardenafil, and of new users of unla-
beled sildenafil across the same periods, were similar:
during the label period, new users were less likely
hospitalized.

Conclusions: Black triangle labels were not associ-
ated with reduced prescribing at the population level,
compared with later trends and comparators. New
users of labeled drugs appeared healthier than new
users of the same drug after label removal, but this re-
lationship reflected secular trends rather than an effect
of labeling. Results from all of THIN are pending.
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Through Use of the C-Tobia Model – A
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Wettermark5, Gisbert Selke6, Irene Langner6,
Thomas Cars7, Neil Hawkins8, Reinhard Schuster9

and Brian Godman4
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Strathclyde Institute of Pharmacy and Biomedical Sci-
ences, University of Strathclyde, Glasgow, UK; 5

Karolinska Institutet, Stockholm, Sweden; 6WIdO
(Wissenschaftliches Institut der AOK=AOK Research
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Council, Stockholm, Sweden; 8London School of Hy-
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Medizinischer Dienst der Krankenversicherung Nord
Katharinenstraße, Lubeck

Background: Forecasting of medicines utilization and
expenditure is essential to the planning and resource
allocation for medicines. Horizon scanning (HS),
focused on collecting and assessing evidence on
emerging technologies, often does not include early
intelligence on budget impact (BI) estimates.

Objectives: To present a new BI model (C-ToBIA)
that integrates into the HS phase BI information
through an agent-based model, applied initially within
the Italian market.

Methods: The analysis relied on a traditional BI
model, that compares two scenarios (with and without
the new drugs), integrated with (i) an agent-based
model (Cellular-Automata) that predicts the uptake of
emerging second-line noninsulin antidiabetic drugs
(NIADs) and (ii) data from the largest Italian health
care database (Arno-Cineca, 11 million inhabitants).
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Results: The model predicted future drug market up-
take on the basis of the 2000–2014 life-cycle of more
than 200 antidiabetic drugs (ATC A10B). It estimated
that 104 antidiabetic items will be launched onto the
market until April 2018. Target population (4.36% of
total population currently receiving second line thera-
pies), unit cost of avoided events (hospitalizations
due to severe hypoglycaemia, €2,779) and average du-
ration of therapies (242 days) were derived from the
Arno database. Unit price and expected launch date
were estimated in line with the NIADs recently
marketed. The risk profile for new drugs was consid-
ered better, due to less severe hypoglycaemic events.
The expected BI in 2015–2017 is €47.8m(+3% vs.
the scenario without the new drugs). The increase in
drugs expenditure (+€95.4m) is partially compensated
by the avoided costs for hospitalisation for
hypoglycaemia (-€478m).
To test next stage utility the model will be applied to

the NIAD markets in three further countries using rou-
tine medicines utilisation databases.

Conclusions: Better use of medicines utilisation data
by novel models (C-ToBIA) within HS could provide
better intelligence on future market penetration. Such
intelligence may provide for a better informed dia-
logue for market access conditions between payers
and suppliers.

604. Varying Patterns of Penetration of New
Antidiabetic Medications in Asia and US: A Cross-
National Comparison Study

Kiyoshi Kubota1, Yukari Kamijima1, Yea-Huei Kao2,
Shinya Kimura3, Edward C. C. Lai4, Kenneth K. C.
Man5, Patrick Ryan6, Martijn Schuemie6, Paul
Stang6, Chien-Chou Su2, Ian C. K. Wong7,
Yinghong Zhang4 and Soko Setoguchi4

1NPO Drug Safety Research Unit Japan, Tokyo, Ja-
pan; 2School of Pharmacy, Institute of Clinical Phar-
macy and Pharmaceutical Sciences, College of
Medicine National Cheng Kung University, Tainan,
Taiwan; 3Japan Medical Data Center, Tokyo, Japan;
4Duke Clinical Research Institute, Durham, USA; 5

Centre for Safe Medication Practice and Research,
The University of Hong Kong, Hong Kong, China; 6

Janssen Research & Development, LLC, Titusville,
USA; 7Research Department of Practice and Policy,
UCL School of Pharmacy, London, UK

Background: Dipeptidyl peptidase 4 (DPP-4) inhibi-
tors were approved in the United States (US) in 2006

and thereafter in other countries.Drug utilizations pat-
terns can differ by countries.

Objectives: To examine and compare penetration pat-
terns of DPP-4 inhibitors in Hong Kong (HK), Taiwan
(TW), Japan (JP) and US.

Methods: We used Japan Medical Data Center Data-
base (JMDC), the Taiwan’s National Health Insurance
Research Database (NHIRD), a random sample of the
Hong Kong’s Clinical Data Analysis and Reporting
System (CDARS), and 5% Medicare database con-
verted to the OMOP common data model in the Asian
Pharmacoepidemiology Network (AsPEN). We identi-
fied users of anti-diabetic drugs and compared preva-
lence and incidence utilization rates one year after
marketing of DPP-4 inhibitors (2009 for HK, 2010
for TW, 2011 for JP and 2008 for US) in those ≥ 65
of age. The rates of drug use were age and gender stan-
dardized to those in TW in 2010 for better comparison.

Results: The prevalence (per 1,000) for DPP-4 inhibi-
tors and biguanides were 0.8 and 111.6 in HK, 17.5
and 123.7 in TW, 21.8 and 20.5 in JP and 9.9 and 93.1
in US. The incidence rate (per 1,000 person-years) of
new use of DPP-4 inhibitors and biguanides were 1.5
and 19.0 in HK, 15.6 and 14.6 in TW, 26.8 and 7.2 in
JP and 7.3 and 18.0 in US. Among new users of DPP-
4 inhibitors, the proportion of the single-use and the con-
current use of a biguanide were 4.1 and 77.4% in HK,
7.4 and 53.4% in TW, 36.1 and 23.2% in JP and 23.7
and 42.9% in US. Concurrent hypertension among
new users of DPP-4 inhibitors and biguanides were
found in 20.1 and 10.7% (difference=9.4%, 95% CI:
4.1 to 14.8%) in HK, 68.0 and 59.0% (8.9%, 7.1 to
10.7%) in TW, 67.8 and 65.0% (2.8%, -0.3 to 5.9%)
in JP and 91.3 and 86.3% (5.0%, 4.6 to 5.4%) in US.

Conclusions: In a country with the low penetration
(e.g., HK), the concurrent use of biguanides was com-
mon and users of DPP-4 inhibitors had higher comor-
bidity (e.g., hypertension). These features are not
remarkable in a country with the high penetration
(e.g., JP). Assessing the patterns of use for new and
existing medications is essential to design valid
multi-national observational studies.

605. Does Free Medication Impact Drug and
Health Services Use by Low-Income Diabetic
Patients?

Régis Blais1, Michal Abrahamowicz2, Jean Lachaine3,
Eric Latimer4 and Robyn Tamblyn5
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Background: User fees for medications are known to
have negative impact on drug and health services use
by low-income diabetic patients. On the contrary,
whether the implementation of a free medication pol-
icy can increase or decrease drug and health services
use by such patients is not well documented.

Objectives: To test the effect of a free medication pol-
icy (FMP) on drug and health services use by low-in-
come diabetic patients.

Methods: 1. Design: Interrupted time series; popula-
tion: low-income elderly and welfare recipients.
Monthly data on prescription drug, medical and hospi-
tal services use was obtained for each study participant
from the Quebec Health Insurance Board for 5 years:
three years prior to the FMP and two years after.
2. Setting: The study was conducted in the province

of Quebec (Canada) which has a universal health in-
surance plan that provides free of charge medical and
hospital services to all residents. The Quebec public
drug plan covers elderly and welfare recipients for pre-
scribed medication. A sample of elderly and welfare
recipients diagnosed with diabetes and insured during
the whole 5-year study period was randomly selected
(n=4487).
3. Main outcome measures: Monthly average num-

ber and cost of prescriptions (total and by AHFS
class), visits to physicians and hospital admissions.
4. Statistical analysis: General linear models. The

independent effect of policy was estimated as the ad-
justed interaction between policy indicator and calen-
dar time.

Results: Following the implementation of the FMP,
the trend for increasing average number of medica-
tions over time became statistically significantly stron-
ger overall (p<0.0001) and for all drug classes except
classes 8 and 68. The trend toward increasing global
medication costs became weaker for all drugs com-
bined (p=0.0002) and classes 24 and 68 but was rein-
forced for class 28. The number of medical visits

started to increase after FMP in contrast to a decreas-
ing trend before (p=0.005), while trend for increasing
number of hospital admissions remained unchanged
(p=0.58).

Conclusions: The FMP had mixed impact on low-in-
come elderly and welfare recipient diabetic patients
use of drug and health services in Quebec, Canada.

606. The Use of Nitrofurantoïn in France:
Assessment of Compliance with Therapeutic
Indication and Guidelines

Pierre Nguyen, Fanny Raguideau, Caroline Semaille,
Mahmoud Zureik and Rosemary Dray-Spira

ANSM, Saint-Denis

Background: Nitrofurantoïn is an oral antibiotic ef-
fective for the treatment of urinary tract infection and
of particular activity against ESBL-producing E coli.
Despite its use for decades there has been low acquired
resistance. Since March 2012, given its safety profile,
including severe pulmonary and hepatic adverse reac-
tions, the use of nitrofurantoïn is restricted to symp-
tomatic treatment of cystitis for girls 6 years of age
and older, adolescent girls and women under the con-
ditions of a microbiological documentation and a lack
of oral therapeutic alternatives. An empiric use may
nevertheless still be considered under certain
conditions.

Objectives: To assess the compliance with therapeutic
indication and national guidelines, through the use of a
cytobacteriological examination of urine (CBEU).

Methods: A cohort of 7 660 subjects initiating a
nitrofurantoïn treatment from March, 1st 2012 to Feb-
ruary, 28th 2015 was identified using EGB database, a
representative sample of the population protected by
the French National Health Insurance. A documented
use of nitrofurantoïn was identified if a CBEU had
been performed between 7 and 2 days before
nitrofurantoïn’s dispensing. An empiric use was as-
sumed if a CBEU had been performed within 2 days
before nitrofurantoïn’s dispensing or prescribed the
day of the dispensing and performed the day after
nitrofurantoïn’s dispensing.

Results: Overall, 15% of the users were men and 45%
were women with no CBEU performed prior to
nitrofurantoïn initiation, corresponding to non-compli-
ant use of the drug. A documented use in women
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accounted for 26% of treatment courses and an em-
piric use for 14% of treatment courses. Non-compliant
use was significantly less frequent at initiation com-
pared to subsequent treatment courses (55.9% vs.
69.4%, p<0.0001). Despite a slight decrease of
nitrofurantoïn’s dispensing from March 2014, no size-
able modifications in the rates of CBEU was found
during the study period.

Conclusions: Despite successive Dear Healthcare
Professional Letters in 2012 and 2014, this study
shows a persistently low compliance with therapeutic
indication and guidelines for nitrofurantoïn use in
France.

607. Detection of Trastuzumab Related
Cardiotoxicity in Taiwanese Breast Cancer Women

Hsu-Chih Chien1, Ching-Lan Cheng1,2, Cheng-Han
Lee3, Jane P. F. Bai4 and Yea-Huei Kao Yang1,2
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ences, Center for Drug Evaluation and Research, U.
S. Food and Drug Administration, Silver Spring,
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Background: Current guideline and label information
suggest routine cardiac monitoring during trastuzumab
(TRA) therapy. The information regarding the impact
of cardiac monitoring and associated factors on cardiac
risk of TRA in Asian users is limited.

Objectives: To describe the pattern of cardiac moni-
toring and factors associated with screening during
TRA therapy.

Methods: We identified breast cancer patients treated
with TRA from the entire Taiwan female breast cancer
cohort between 2006 and 2012. We included women
who survived at least a year after TRA initiation. Heart
failure and/or cardiomyopathy (HF/CM) was defined
by ICD9-CM-codes in the datasets. Guideline-adher-
ent screening was defined as having a baseline echo-
cardiogram before TRA and subsequent follow-ups
every 4 months during treatment course based on
TRA label information.

We applied a multivariate logistic regression to
evaluate the factors associated with guide-adherent
screening during TRA therapy. We also estimated
the impact of screening on the occurrence of TRA-re-
lated HF/CM after PS matching. All statistical analy-
ses were performed using SAS software 9.4.

Results: Among 6,407 TRA users, 2,203 (34.38%)
women received at least one cardiac monitoring before
TRA initiation and only 599 (9.35%) TRA users re-
ceived cardiac monitoring, adherent to the label infor-
mation. 132 (2.14%) women had HF/CM within a year
after TRA initiation. Patients who received radiother-
apy (OR: 1.70, 95% CI: 1.36-2.11) or were prescribed
with diuretics (OR: 1.31, 95% CI: 1.01-1.70) or insu-
lin (OR: 1.86, 95% CI: 1.02-5.39) a year prior to
TRA treatment were more likely to receive routine car-
diac monitoring. However, women that received rou-
tine cardiac monitoring were at higher risk of HF
(OR: 3.27, 95% CI: 2.00-5.35).

Conclusions: Less than 10% of Taiwanese TRA users
received guideline-adherent cardiac monitoring. Ele-
vated HF/CM risks in those receiving guideline-adher-
ent screenings reflected that clinicians arranged
cardiac monitoring to confirm the diagnosis of HF/
CM, rather than preemptively screened for the purpose
of risk mitigation. Further research to optimize guide-
line-adherent cardiac monitoring is needed to mitigate
the cardiac risk of TRA.

608. Compliance to Multiple Sclerosis Disease-
Modifying Therapies: A Population-Based Cohort
Study In The Lazio Region, Italy

Anna Maria Bargagli, Nera Agabiti, Flavia Mayer,
Silvia Cascini, Paola Colais, Marina Davoli and
Multiple Sclerosis Study Group Lazio Region

Department of Epidemiology, Lazio Regional Health
Service, Rome, Lazio, Italy

Background: Compliance to Multiple Sclerosis (MS)
Disease-Modifying Therapies (DTMs) is essential to
reduce relapse rates and slow disability progression
but it is challenging due to parenteral administration
and occurrence of side-effects.

Objectives: To evaluate adherence and persistence
with intramuscular interferon β1a (IM IFNβ1a), subcu-
taneous (SC) IFNβ1a, IFNβ1b, glatiramer acetate
(GA), and natalizumab (NA), using health administra-
tive databases.
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Methods: The study population included MS patients
(18-65 yrs) with at least 1 pharmacy claim for IM
IFNβ1a,SC IFNβ1a,IFNβ1b, GA or NA between 01/
01/2008 and 12/31/2010. The follow-up period started
at the date of the first prescription (index date). Analy-
sis was restricted to naïve patients. Medication Posses-
sion Ratio (MPR) was calculated as the proportion of
days supply received in 730 days after the index date
(adherent if MPR≥80%).Multivariate logistic regres-
sion was used to assess covariates affecting adherence
probability.Kaplan-Meier analysis was applied to esti-
mate treatment persistence; predictors of treatment dis-
continuation were evaluated using Cox regression.

Results: The study population included 1823 patients
entering 5 treatment cohorts: IM IFNβ1a
(N=405,22.2%), SC IFNβ1a (N=524,28.7%), IFNβ1b
(N=439,24.1%), GA (345,18.9%), NA (110, 6.0%).
Patients (mean age 39 years) were mainly females
(68%).Adherence ranged from 51.4% for IM IFNβ1a
to 39.9% for IFNβ1b (p= 0.02). SC IFNβ1a and
IFNβ1b therapies, age> 55 yrs and previous hospital-
izations were associated with a higher probability of
non-adherence.At 12 months, among patients treated
with IM IFNβ1a a greater proportion of individuals
(63%) was still in treatment compared to other DMT
cohorts (p <0.0001). Type of medication (IFNβ1b,
SC IFNβ1a, NA) and age >55yrs) were strong deter-
minants of treatment discontinuation.

Conclusions: Compliance to DMTs among MS pa-
tients in Lazio is far to be optimal. The study identified
factors contributing to poor compliance to DMTs that
should be considered in MS clinical management.
Some limitations due to the use of administrative
claims have to be considered in the interpretation of
study findings.

609. Effect of a “Pill Mill” Law on Opioid
Prescribing and Utilization: The Case of Texas
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Background: States have attempted to reduce pre-
scription opioid abuse through strengthening the regu-
lation of pain management clinics; however, the effect
of such measures remains unclear.

Objectives: We quantified the impact of Texas’s Sep-
tember 2010 “pill mill” law on opioid prescribing and
utilization.

Methods: We used the IMS Health LRx LifeLink da-
tabase to examine anonymized, patient-level pharmacy
claims for a closed cohort of individuals filling pre-
scription opioids in Texas between September 2009
and August 2011. Our primary outcomes were derived
at a monthly level and included: (1) average morphine
equivalent dose (MED) per transaction; (2) aggregate
opioid volume; (3) number of opioid prescriptions;
and (4) quantity of opioid pills dispensed. We com-
pared observed values with the counterfactual, which
we estimated from pre-intervention levels and trends.

Results: Texas’s pill mill law was associated with de-
clines in averageMED per transaction (-0.57 mg/month,
95% confidence interval [CI] -1.09, -0.057), monthly
opioid volume (-9.99 kg/month, CI -12.86, -7.11),
monthly number of opioid prescriptions (-12,200 pre-
scriptions/month, CI -15,300, -9,150) and monthly
quantity of opioid pills dispensed (-714,000 pills/month,
CI -877,000, -550,000). These reductions reflected
decreases of 8.1% to 24.3% across the outcomes at
one year compared with the counterfactual, and they
were concentrated among prescribers and patients with
the highest opioid prescribing and utilization at baseline.

Conclusions: Following the implementation of
Texas’s 2010 pill mill law, there were clinically signif-
icant reductions in opioid dose, volume, prescriptions
and pills dispensed within the state, which were lim-
ited to individuals with higher levels of baseline opioid
prescribing and utilization.

610. Comparison Of Generic-To-Brand
Switchback Patterns For Authorized Generic Vs.
Independent Generic Drugs
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Background: While brand and generic drugs gener-
ally are believed to be equivalent, some ongoing un-
certainty exists in terms of whether they produce
identical outcomes. Authorized generics, which are
chemically identical to a corresponding brand drug
but marketed as a generic, provide a unique post-mar-
keting opportunity to study whether utilization pat-
terns are influenced by perceptions of generic drugs
as opposed to actual differences in the drug itself.

Objectives: To compare generic-to-brand switchback
rates between authorized and independent generics.

Methods: A retrospective cohort study was conducted
using claims and electronic health records data from a
regional U.S. healthcare system. Ten drugs with au-
thorized and independent generics marketed between
1999 and 2014 were evaluated. Eligible adult patients
received a brand drug during the 6 months preceding
generic entry, and then switched to a generic. Brand-
to-generic switchers were followed for up to 30
months from the index switch date to evaluate occur-
rence of generic-to-brand switchbacks. Switchback
rates were compared between patients on authorized
versus independent generics using Kaplan-Meier
curves and Cox proportional hazards models, control-
ling for individual drug effects, age, sex, Charlson co-
morbidity score, pre-index drug use characteristics,
and pre-index healthcare utilization.

Results: Among 4,939 unique patients that switched
from brand-to-generic, 235 (4.8%) switched back to
the brand drug. Overall switchback rates were similar
for authorized generics and independent generics
(HR=0.86; 95% CI 0.65-1.15). The likelihood of
switchback was higher for alendronate (HR=1.64; 95%
CI 1.20-2.23) and simvastatin (HR=1.81; 95% CI
1.30-2.54) and lower for amlodipine (HR=0.27; 95%
CI 0.17-0.42) compared with other drugs in the cohort.

Conclusions: Overall switchback rates were similar
between authorized and independent generic drug
users, indirectly supporting similar efficacy and tolera-
bility profiles for brand and generic drugs. Reasons for
differences in switchback rates among specific prod-
ucts need to be further explored.

611. The Recently Introduced System of Generic
Substitution and Reference Pricing in Ireland:
Generic Dispensing, Savings and Costs to the
Health Service, and the Burden of Co-Payment

Susan Spillane, Cara Usher and Michael Barry

Department of Pharmacology and Therapeutics, Trin-
ity College Dublin, the University of Dublin, Dublin,
Ireland

Background: Active substance-based generic substi-
tution and reference pricing (GS/RP) was introduced
in Ireland on a phased basis from November 2013. Un-
der GS/RP, a fixed drug price is paid by the Health
Service Executive (HSE). Where a patient requests a
premium priced product, the patient must pay the dif-
ference. A prescriber may alternatively request ‘Do
not substitute’ (DNS), in which case the HSE pays
the difference.

Objectives: To investigate compliance with the re-
cently introduced (November 2013) system of active
substance-based generic substitution and reference
pricing (GS/RP) in Ireland. Objectives included moni-
toring of generic usage, savings released, and charac-
terisation of Irish ‘Do Not Substitute’ trends and
related costs.

Methods: Pharmacy claims data from the ‘General
Medical Services’ scheme, Jan 2013-Oct 2015 inclu-
sive, were analysed using SAS®v9.3. Drugs for which
premium-priced products were available were studied
where 6 months of follow-up data existed. For each
claim the source of payment and price difference were
deduced from recorded expenditure. Trends, including
costs to the HSE, were examined over time. The im-
pact of time since policy introduction and price differ-
ence magnitude on DNS likelihood were explored
using multivariate logistic regression.

Results: Overall, generic drug dispensing rose from
79% to 92% at six months following policy introduc-
tion. However, within premium-priced products
dispensed (8% overall), the proportion of DNS in-
creased from 15% to 39%.Time since policy
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introduction and magnitude of price difference were
both positive predictors of DNS (versus patient pay-
ment) (p<0.001).

Conclusions: GS/RP resulted in predominantly ge-
neric dispensing. However, estimated DNS rates in-
creased significantly over time, incurring additional
costs to the HSE, and were predicted by higher poten-
tial costs to the patient. These trends suggest that the
co-payment burden is increasingly passed to the health
service. With continual roll-out of GS/RP, interven-
tions may be required to ensure DNS occurrences ap-
propriately reflect medical need.

612. Determinants of Generic Drug Utilization in
the United States

Jodi B. Segal1,2, Matthew Daubresse2, Oluwadamilola
Onasanya2, Sarah Dutcher3, Wenlei Jiang3 and Robert
Romanelli4

1Medicine, Johns Hopkins University School of Medi-
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Health, Baltimore, MD, USA; 3Office of Generic
Drugs, Food and Drug Administration, Silver Spring,
MD, USA; 4Palo Alto Medical Foundation Research
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Background: Despite wide-spread availability and fa-
vorable costs of generics, their uptake remains incom-
plete across drug classes. The relative contributions of
patient factors and regional influences on generic drug
usage are unknown.

Objectives: We sought to identify the determinants
of incomplete uptake of generic drugs among
commercially-insured beneficiaries in the United
States (US).

Methods: We used MarketScan Commercial Claims
data, which has pharmacy and medical claims from
beneficiaries who are representative of commercially-
insured patients in the US. We calculated the generic
substitution rates (GSR) for 27 classes of drugs we
had systematically prioritized for study. The GSR is
days covered by generics divided by total days cov-
ered by generic and branded drugs when a generic is
available. We calculated the GSR for a 7 day window
in November 2013. We pooled drug-specific GSRs
within classes. We fit hierarchical generalized linear
models with individuals clustered by their metropoli-
tan statistical area (MSA), for seven classes separately.

The models included fixed effects for individual- and
regional-level covariates and a random intercept.

Results: The GSRs for most classes exceeded 90%;
some were lower including thyroid hormones (67%),
androgens (31%), estrogens (34%), and adrenal hor-
mones (topical/inhaled -10%). Several determinants
were consistent: if the fill was more than a 30-day sup-
ply rather than less, it was much more likely to be
filled as a generic. If the prescription was a refill rather
than a new drug, it was less likely to be filled with a
generic product. In four of the seven classes, fill by a
mail order pharmacy was associated with a markedly
lower likelihood of a generic fill. The impact of patient
level determinants (age, sex, prescription burden, and
comorbidities) varied by class. The state substitution
and consent laws had inconsistent effects on generic
use across classes.

Conclusions: Given the high cost of healthcare, it is
increasingly important to encourage the use of safe, ef-
fective and typically lower cost generic drugs, when
available. We identified some, although few, modifi-
able determinants. Policies directed at mail order phar-
macies might impact generic uptake.

613. Disposal of Unused or Expired Medications
Among a Mexican Sample

Arely Vergara Castañeda and Laura Martino Roaro

Research Group “Food and Health”. Faculty of
Chemistry, La Salle University, México, DF, Mexico

Background: Unwanted or expired medications are
saved for later use, stored or disposed via the sink, toi-
let or garbage, even though there are some specific
containers to destroy them. In Mexico there is no vig-
ilance on medications wastage destruction from house-
holds and improper disposal of medications potentially
poses environmental and health risks.

Objectives: To assess the disposal and destruction
habits of unused or expired medications among a
Mexican sample.

Methods: A cross sectional study was conducted in
Mexico City during 2015. An anonymous pre-tested
electronic survey was administered to a convenience
sample in a University, in which the participants were
asked how they disposed of a variety of medications.
In addition, participants were asked whether they seen
or used the specific container to dispose medications.
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Statistical analyses, including X2 tests were per-
formed using the Statistical Package for the Social
Sciences (IBM SPSS Statistics® version 22.0,
USA). All reported p-values were two-sided and a
p-value of less than 0.05 was deemed statistically
significant.

Results: Of the 245 respondents (mean age of 28.08
years; 55.1% were males; 49.4% were students),
90.2% of the subjects reported have used at least one
medication in the last year. 7.3% referred used the
ones they already have at home. The most common
method for disposal of household medications was
dumped medication in the garbage (60.4%), destroyed
them (16.7%) or flushed them down the toilet or in the
sink (3.26%) and only 10.6% disposed medication ap-
propriately. Regarding if the respondents have seen
the specific container 33.5% reported a positive an-
swer and only 23.2% knew what it was for. No differ-
ences were found according to age or occupation for
any variable.

Conclusions: Little information on the safe disposal
of medications was routinely passed on to the public.
Public services need to be more proactive about
educating people on how to dispose medications, as
well as finding a way for implementation on the law
on medications wastage destruction in order to guaran-
tee a proper management of them.

614. Pharmacoeconomic Evaluation of Geriatric
Diabetics in a Tertiary Care Hospital: A
Prospective Study

Ramanath Kattavenkatesh1, M. M. Prabhu2, K.
Nandakumar3 and K. Sreedhara R. Pai4

1Pharmacy Practice, MCOPS, Manipal University &
SAC College of Pharmacy, BG.Nagar, Manipal, Kar-
nataka, India; 2General Medicine, Kasturba Medical
College Hospital, Manipal, Karnataka, India; 3De-
partment of Pharmacology, Manipal College of Phar-
maceutical Sciences, Manipal, Karnataka, India; 4

Department of Pharmacology, Manipal College of
Pharmaceutical Sciences, Manipal, Karnataka, India

Background: Diabetes is a major prevalent chronic
disease in the elderly in developing countries like In-
dia. The estimated expenditure is approximately 6 bil-
lion USD, with a mortality rates of 55% and
availability of limited cost economic research studies
encouraged to carry out this study in hospitalized
elderly.

Objectives: To assess the various costs incurred dur-
ing the geriatric diabetic treatment (COI model).

Methods: This was a prospective, cross-sectional
study conducted from July 2012-July 2014 in the
General Medicine Department of Kasturba Medical
College Hospital, Manipal, after obtaining ethical
clearance. Cost details were obtained from hospital
finance and pharmacy. The Descriptive statistical
method was applied.

Results: Among 475 enrolled cases, 52.42% had diabe-
tes. In which 27.71% had DM alone, 6.82% had DM as-
sociated renal disease (i.e.: 3.6% were DMAKI, 3.2%
were DMCKD), 12.44% had other than renal DM com-
plications (micro vascular), 48.19% had both DMHTN,
4.81% had DMHTN associated complications.
The total cost incurred for the treatment of the disease

and its related complications (DM alone, DMAKD,
DMCKD, DM neurological complications, DMHTN
& DMHTN) did not vary significantly [ I.e. Mean+SD
(INR): 16044.7 + 37740.06, 15374.51 + 11915.94,
14840.03 + 14124.05, 8395.35 + 16580.11, 27130.28
+ 64934.04, 14430.5 + 13113.78 ) . The cost of treat-
ment (INR) appeared low due to varying factors like free
screening or treatment for other symptoms, etc. The cost
based on various factors were as listed - Medicine
charge > Laboratory/diagnostic charges > Nursing
charges>Material charges> Procedure charges> Pro-
fessional charges > Admission related charges > Mis-
cellaneous charges.

Conclusions: This study clearly indicates that
medicine expense is the highest cost factor in DM
treatment. The second highest was the laboratory
followed by nursing costs. Research on
pharmacoeconomic models like cost-effective analysis
(CEA), Cost minimization analysis (CMA), and Cost-
benefit analysis (CBA) by the pharmacist &the stake-
holders is essential to reduce the burden in geriatrics.
Lack of availability of direct non-medical cost was
the limitation of this study.

615. Selection of Sulfonylureas Over Metformin in
Elderly Nursing Home Residents with Diabetes
Mellitus

Andrew R. Zullo1, David D. Dore2, Roee Gutman1,
Vincent Mor1 and Robert J. Smith1

1Health Services, Policy, and Practice, Brown Univer-
sity School of Public Health, Providence, RI, USA; 2

Epidemiology, Optum, Waltham, MA, USA
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Background: Diabetes mellitus is common in U.S.
nursing homes (NH), yet little is known about the se-
lection of glucose-lowering medications in this setting.

Objectives: To identify predictors of sulfonylurea ver-
sus metformin initiation in a nationally-representative
cohort of NH residents.

Methods: The study was a retrospective cohort of
new users (no dispensing of metformin or sulfonyl-
ureas in the 4 months preceding the first eligible
dispensing). We analyzed a random 20% national
sample of Medicare beneficiaries with Part A and D
claims linked to NH facility and Minimum Data Set
(MDS) databases in 3,478 U.S. NHs. Resident and fa-
cility characteristics were assessed prior to medication
initiation using Medicare Part A, NH facility, and
MDS data. Medication use was assessed using Part
D prescription claims. We included a total of 4,247
long-stay (≥90 days) NH residents ≥65 years old with
a prior diagnosis of diabetes who initiated metformin
or sulfonylureas between 2008 and 2010. We quanti-
fied the association between predictors and sulfonyl-
urea versus metformin initiation using descriptive
statistics, univariable logistic regression, and multi-
level multivariable logistic regression modeling with
a random intercept for NH.

Results: The mean age of the cohort was 81.4 years
(SD, 8.5). Approximately 41% were 85 years of age
or older, 24.8% had heart failure, 9.1% had severe re-
nal disease, and 1.1% used dialysis. In multivariable
analysis, several clinical states were associated with
sulfonylurea over metformin use, including heart fail-
ure (odds ratio 1.2, 95%CI 1.0-1.4), renal disease
(OR 2.2, 95%CI 1.7-2.8), and dialysis (OR 2.8, 95%
CI 1.2-6.6). Compared to those aged 65 to <75 years,
residents 75 to <85 (OR 1.3, 95%CI 1.1-1.6), 85 to
<95 (OR 1.9, 95%CI 1.6-2.3), and ≥95 (OR 3.9,
95%CI 2.6-5.8) years old were more likely to initiate
sulfonylureas over metformin.

Conclusions: Age, heart failure, renal disease, and di-
alysis were significant predictors of selecting sulfonyl-
ureas over metformin to treat NH residents with
diabetes. These findings suggest that prescribers ad-
hered to FDA labeled warnings and raise questions
about the applicability of these warnings to the NH
setting.

616. Polypharmacy: Prevalence and Associated
Factors in Elderly with Diabetes Mellitus in Minas
Gerais, Brazil

Michael Ruberson Ribeiro da Silva1, Leonardo
Maurício Diniz2, Jéssica Barreto Ribeiro dos.
Santos1, Edna Afonso Reis3, Adriana Rodrigues da
Mata1, Vania Eloísa de Araújo1, Juliana Alvares1 and
Francisco de Assis Acurcio1,4

1Department of Social Pharmacy; College of Phar-
macy, Federal University of Minas Gerais, Belo
Horizonte, Minas Gerais, Brazil; 2Department of
Clinical Medicine; College of Medicine, Federal Uni-
versity of Minas Gerais, Belo Horizonte, Minas
Gerais, Brazil; 3Department of Statistics; Institute of
Exact Sciences, Federal University of Minas Gerais,
Belo Horizonte, Minas Gerais, Brazil; 4Department
of Preventive and Social Medicine; College of Medi-
cine, Federal University of Minas Gerais, Belo
Horizonte, Minas Gerais, Brazil

Background: Recent studies in different populations
of patients with Diabetes Mellitus (DM) reported the
use of a large number of drugs. However, no studies
have been observed the association of polypharmacy
its associated factors in elderly patients with DM.

Objectives: Measure the prevalence of polypharmacy
and to evaluate your associated factors in elderly pa-
tients with DM in Minas Gerais, Brazil.

Methods: Cross-sectional study was conducted in 63
municipalities of Minas Gerais in 2014. The depen-
dent variable was polypharmacy defined as the use of
5 or more drugs. The independent variables were gen-
der, marital status, education, race, self-reported
health, median time from diagnosis of diabetes, num-
ber of comorbidities, frequency of medical visits in
the past year, type of health care (public or plan private
health), regular physical activity and interruption of
routine activities in the last 15 days. Factors associated
with polypharmacy were analyzed between two
groups: no polypharmacy and polypharmacy. Bivari-
ate analysis was performed using Pearson’s chi-square
test. Logistic regression was applied in the multivari-
ate analysis of the variables that presented a p <
0.20 value during the bivariate analysis.

Results: 1597 elderly people with DM were
interviewed. Polypharmacy was observed in 66% of
participants. The most frequent therapeutic classes
were drugs for DM (92%), agents on the renin-angio-
tensin system (67%) and diuretics (49%). Presence of
five or more comorbidities (OR=3.33 / 95%
CI=2.66; 4.18), have consulted the physician four
times or more in the last year (OR=1.91 / 1.52;
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2.39), diagnostic time above 10 years (OR=1.69 /
1.35; 2.11), lack of regular physical activity
(OR=1.56 / 1.24; 1.96) and have private health insur-
ance (OR=1.35 / 1.06; 1.72) were factors associated
with polypharmacy.

Conclusions: Most of the participants had
polypharmacy, which increases the risk of adverse re-
actions and drug interactions. Factors such as disease
diagnosis time, comorbidities, physical inactivity and
access to health services contributed to increased use
of medication.

617. Real-World Risk of Diabetes with Second-
Generation Antipsychotics in Older People

Prasad S. Nishtala and Te-yuan Chyou

School of Pharmacy, University of Otago, Dunedin,
Otago, New Zealand

Background: Clinical trials and epidemiological stud-
ies have demonstrated that second-generation antipsy-
chotics (SGAs) increase the risk of diabetes in younger
populations. Clinical trials have often excluded older
people with chronic medical conditions.
Multimorbidity, uncontrolled confounding and limited
statistical power have confounded associations of
SGAs and risk of diabetes in older people.

Objectives: The main objective of this study was to
evaluate the risk of diabetes with SGAs in a popula-
tion-based cohort of older people in New Zealand in
a real-world setting.

Methods: In a case crossover study, we identified all
individuals aged 65 years and above between 01/01/
2006 and 31/12/2014 with diagnoses codes for diabe-
tes using the International Classification of Diseases
and Related Health Problems Tenth Revision, Austra-
lian Modification from the New Zealand National
Minimum Data Set. The day the individual was admit-
ted to the hospital for the first time after 01/01/2006
for an acute event was the index date. For each indi-
vidual, the case period was defined as the time-interval
1-365 days before the index date, and a control period
was defined as the time interval 366-730 days before
the index date. The main exposure of interest was
SGAs subsidized in New Zealand. We collected infor-
mation on the type of antipsychotic drug from the
pharmaceutical collections. A conditional logistic re-
gression was employed and adjusted odds ratio (OR)
and their 95% confidence intervals (CI) are reported.

Results: A total of 81039 individuals hospitalized for an
acute event between 01/01/2006 and 31/12/2014were in-
cluded, of these 197 of them were prescribed SGAs. The
adjusted OR was 1.46 (95%CI: 1.10-1.94) for all SGAs.
The adjusted OR for quetiapine was 1.67 (95%CI: 1.03-
1.69) and for risperidone was 1.51 (95%CI: 1.01-2.27).

Conclusions: The use of SGAs including quetiapine
and risperidone increased the risk of diabetes in older
people as compared with nonusers of antipsychotics.

618. Increasing Prevalence Of Anticholinergic
Medication Use Over 20 Years In The UK Older
Population: Cognitive Function And Ageing Study
I and II

Carlota M. Grossi1, Ian Maidment2, Kathryn
Richardson1, Chris Fox1, Carol Brayne3, Fiona
Matthews4, Louise Robinson4 and George M. Savva1

1University of East Anglia, Norwich; 2Aston Univer-
sity, Birmingham; 3University of Cambridge, Cam-
bridge; 4Newcastle University, Newcastle

Background: The use of medications with anticholin-
ergic (AC) properties is linked to risks of cognitive de-
cline, dementia, falls and mortality. These medications
are prescribed or obtained over-the-counter, so cohort
studies offer the best opportunities to understand
changing patterns in their use.

Objectives: To determine the prevalence of AC med-
ication use in the UK older population between 1991
and 2011.

Methods: Data were obtained from the first waves of
the Cognitive Function and Ageing Studies (CFAS I
and II), which are representative of the UK population
aged 65 years and older in 1991 and 2011. We esti-
mated the prevalence of medication use with any AC
properties (AC =1, 2 or 3) and with potent AC proper-
ties (AC=3), rated on the AC Cognitive Burden Scale.
Prevalence was calculated using inverse probability
weights and standardised to the 2011 UK age and
sex distribution. We used multivariable logistic regres-
sion to estimate the effect of time, age, sex, education,
social class, and relevant morbidities on AC3 use.

Results: 7,639 and 7,762 participants provided medica-
tion data in CFAS I and II respectively. In 1991 the prev-
alence of AC123 and AC3 use was 50% (95%CI 48-51)
and 5.7% (CI 5.2-6.3) and in 2011 64% (CI 63- 65) and
9.9% (CI 9.3-10.7). AC3 use increased over 20 years
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(adjusted odds ratio [OR] 2.3; CI 1.9 – 2.7), driven by in-
creased urologicals and antidepressants. AC3 urologicals
increased from 0.3 to 2.8% (OR 12.8, CI 7.6-21.5) and
AC3 antidepressants from 4.0 to 5.9% (OR 1.8 CI 1.5-
2.3). AC3 medications were more commonly used by
women, those aged 75 and older, and those reporting
depression, anxiety, Parkinsons disease, diabetes, stroke,
arthritis or asthma. AC3 use was not independently
associated with education or social class.

Conclusions: Potent AC use increased in the UK older
population from 1991 to 2011, largely due to rising
urological and antidepressant use. This raises concerns
as AC medications are associated with a range of side-
effects including cognitive decline. This research was
supported by funding from Alzheimer’s Society (AS-
PG-2013-017).

619. Medications with Potent Anticholinergic
Activity and Incident Dementia Diagnosis in the
UK Older Population

Kathryn Richardson1, Chris Fox1, Ian Maidment2,
Nicholas Steel1, Yoon Loke1, Antony Arthur1,
Carlota Grossi1, Kathleen Bennett3, Phyo Myint4,
Noll Campbell5, Carol Brayne6, Fiona E. Matthews7,
Malaz Boustani8, Louise Robinson7 and George
Savva1

1University of East Anglia, Norwich, UK; 2Aston Uni-
versity, Birmingham, USA; 3Trinity College Dublin,
Dublin, Ireland; 4University of Aberdeen, Aberdeen,
UK; 5Purdue University, West Lafayette, USA; 6Uni-
versity of Cambridge, Cambridge, UK; 7Newcastle
University, Newcastle, UK; 8University of Indiana, In-
dianapolis, USA

Background: Evidence is conflicting as to whether
the long-term use of medications with anticholinergic
(AC) activity increases dementia risk. Many indica-
tions for potent ACs are risk factors for or are early
symptoms of dementia.

Objectives: To determine if potent AC use is associ-
ated with an increased dementia risk.

Methods: We conducted a nested case-control study
using the UK Clinical Practice Research Datalink.
Up to 7 controls were matched on sex, age, depriva-
tion, and years of data history (minimum 6 years) to
each dementia case, aged 65-99 years at diagnosis
from April 2006 - July 2015. Index date was defined
at first dementia diagnosis or dementia drug

prescription. Prescriptions were extracted from 4 to
up to 20 years prior to index date. We defined potent
ACs as those scoring 3 on the AC Cognitive Burden
scale. We used conditional logistic regression to esti-
mate adjusted odds ratios (aOR) and 95% CI for de-
mentia by number of AC prescriptions during the
exposure period and within pre-specified drug classes,
adjusted for potential confounders.

Results: 14,453 of 40,770 cases (35%) and 86,403 of
283,933 controls (30%) were prescribed potent ACs.
The aOR for any potent AC was 1.10 (95%CI 1.08-
1.13). However, results were inconsistent across drug
classes, with dementia risk increased for potently AC
antidepressants, antipsychotics, urologicals and anti-
Parkinsonians, but not for antihistamines or antispas-
modics. Within antidepressants and urologicals, risks
increased with more prescriptions (aOR for 50+ pre-
scriptions of 1.25 [95%CI 1.16-1.34] and 1.22 [95%
CI 1.07-1.40] respectively), but not for other classes.
However, similar risks were observed for non-AC
antidepressants.

Conclusions: In the largest study to date, our analysis
suggests that previous observed associations between
AC use and dementia risk were attributable to con-
founding, drug properties unrelated to AC action,
study design, or ACs being a marker of early dementia
symptoms. However, we are limited by a likely de-
layed diagnosis of dementia in primary care and poten-
tial for survival bias in the case-control design. This
research was supported by funding from Alzheimer’s
Society (AS-PG-2013-017).

620. Antipsychotic Use And The Risk Of Hip
Fracture Among Community-Dwelling Persons
With Alzheimer’s Disease

Marjaana Koponen1, Heidi Taipale1,2, Piia
Lavikainen3, Antti Tanskanen2,4,5, Jari Tiihonen2,4,
Anna-Maija Tolppanen1, Riitta Ahonen1 and Sirpa
Hartikainen1,6

1School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 2Department of Clinical Neurosci-
ence, Karolinska Institutet, Stockholm, Sweden; 3De-
partment of Pharmacology, Drug Development and
Therapeutics, University of Turku, Turku, Finland; 4

Deparment of Forensic Psychiatry, Niuvanniemi Hos-
pital, University of Eastern Finland, Kuopio, Finland;
5National Institute of Health and Welfare, Helsinki,
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Background: Antipsychotic use has been previously
associated with an increased risk of hip fracture among
older people.

Objectives: To study whether antipsychotic use is as-
sociated with risk of hip fracture among community-
dwelling persons with Alzheimer’s disease (AD) and
to compare the risk according to duration of use and
between the most frequently used antipsychotics
drugs.

Methods: Design: Nationwide register-based
MEDALZ cohort study, using data from Prescription
Register and Hospital Discharge Register. In this co-
hort study, 70,718 persons newly diagnosed with AD
between 2005 and 2011 were included, with mean
age of 79.6 years and 65% were women.
Setting: Community-dwelling residents of Finland.
Exposure: Antipsychotic use recorded in the Pre-

scription register and use modelled with PRE2DUP.
Main outcome measures: Incidence of hip fractures

recorded in the Hospital Discharge register.
Statistical analysis: With one year washout period

for use, new use of antipsychotics was compared with
time without antipsychotics with Cox proportional
hazard models. In addition, quetiapine use was com-
pared with risperidone.

Results: During antipsychotic use, hip fracture rate
was 2.88 (95% CI=2.86-2.91) per 100 person-years
compared with 1.74 (95% CI=1.73-1.74) hip fractures
occurring per 100 person-years of nonuse (adjusted
HR=1.54, 95% CI=1.39-1.70). The risk of hip fracture
was increased from the first days of antipsychotic use
and remained increased thereafter. Quetiapine was as-
sociated with similar risk of hip fracture as risperidone
for the first 2.7 years of use (adjusted HR=0.98, 95%
CI=0.79-1.21). Compared with low-dose (≤0.5 mg)
risperidone use higher risperidone doses >0.5 mg)
were associated with higher risk of hip fracture (ad-
justed HR=1.72, 95% CI=1.32-2.24).

Conclusions: As the risk of hip fracture was increased
from the first days of use, our results confirm the need
for having a high threshold for initiating antipsychotic
use among community-dwelling persons with AD to
avoid serious adverse events. If antipsychotic use is
initiated, duration of use should be limited as the risk
of hip fracture did not attenuate in long-term use.

621. Atypical Antipsychotics and the Risk of Falls
and Fractures Among Older Adults: A Replication
Study

Darmendra Ramcharran, Hong Qiu, Martijn Schuemie
and Patrick Ryan

Epidemiology, Janssen R&D, Titusville

Background: A study by Fraser et al. of claims data
from Ontario, Canada reported increased 90 day risks
of fractures and falls among patients 65 years and
older who initiated atypical antipsychotics, compared
to non-users.

Objectives: To investigate the risk of falls and
fractures among older adults receiving atypical
antipsychotics.

Methods: A replication of the Fraser et al. analysis
was performed using the US Truven MarketScan
Medicare Supplemental database (MDCR). In addi-
tion, we performed modified analyses that: (1) in-
cluded all covariates used to fit propensity score
models in outcome models; and (2) required compar-
ator group patients to have a diagnosis of schizo-
phrenia, bipolar disorder, or major depression and a
healthcare visit within 90 days prior to the index
date.

Results: The Fraser et al. and the MDCR replication
analyses yielded very similar results. Respectively
for Fraser et al. and our replication, the results were:
non-vertebral osteoporotic fractures OR=1.51 95%CI
(1.41–1.60) and OR=1.49 95%CI(1.37–1.63); hip
fractures OR=1.67 95%CI(1.53–1.81) and OR=1.59
95%CI(1.43–1.77); any fracture OR=1.29 95%CI
(1.24–1.34) and OR=1.32 95%CI(1.23–1.41), and
falls OR=1.54 95%CI(1.47–1.61) and OR=1.45 95%
CI(1.11–1.89). However, in modified analyses, no as-
sociations were significant: non-vertebral osteoporotic
fractures OR=1.09 95%CI(0.95–1.27); hip fractures
OR=1.04 95%CI(0.87–1.24); any fracture OR=0.90
95%CI(0.81–1.01); and falls OR=1.14 95%CI(0.74–
1.76). The primary change that resulted in the attenua-
tion of associations was the modification to the com-
parator group.

Conclusions: Replicating the methodology of Fraser
et al., the MDCR analysis yielded very similar results;
however, in modified analyses, the associations be-
tween fractures and falls and atypical antipsychotics
were no longer significant. The contrast of results be-
tween the replication and modified analyses may be
due to the analytic approach used to compare patients
(and potential confounding by indication). Further re-
search is warranted to further evaluate these
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associations, while also examining methods to account
for differences in older adult patients who use and
don’t use these medications.

622. Risk of Mortality Associated with
Antipsychotic Monotherapy and Polypharmacy
Among Community-Dwelling Persons with
Alzheimer’s Disease

Marjaana Koponen1, Heidi Taipale1,2, Piia
Lavikainen3, Antti Tanskanen2,4,5, Jari Tiihonen2,4,
Anna-Maija Tolppanen1, Riitta Ahonen1 and Sirpa
Hartikainen1,6

1School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 2Department of Clinical Neurosci-
ence, Karolinska Institutet, Stockholm, Sweden; 3De-
partment of Pharmacology, Drug Development and
Therapeutics, University of Turku, Turku, Finland; 4

Department of Forensic Psychiatry, Niuvanniemi Hos-
pital, University of Eastern Finland, Kuopio, Finland;
5National Institute for Health and Welfare, Helsinki,
Finland; 6Department of Psychiatry, Kuopio Univer-
sity Hospital, Kuopio, Finland

Background: Little is known about safety of long-
term use of antipsychotics, and antipsychotic
polypharmacy (ie. use of two or more antipsychotics
concomitantly) among persons with Alzheimer’s dis-
ease (AD).

Objectives: To analyze the risk of non-cancer mortal-
ity according to duration of antipsychotic use and to
compare the risk associated with polypharmacy and
monotherapy among community-dwellers with AD.
The risk of mortality between most frequently used an-
tipsychotic drugs was compared.

Methods: Design: Retrospective cohort study based
on health care register data.
Setting: Nationwide register-based MEDALZ study

including all 70,718 community-dwellers newly diag-
nosed with AD during 2005-2011 in Finland.
Exposure: Antipsychotic use recorded in the Pre-

scription register data and drug use periods modelled
with PRE2DUP.
Main outcome measures: Deaths were extracted

from Cause of Death Register. Deaths due to cancer
were not considered.
Statistical analysis: Incident antipsychotic use was

compared with time without antipsychotics with Cox
proportional hazard models. Quetiapine and haloperi-
dol use were compared with risperidone use.

Results: Antipsychotic use was associated with an in-
creased risk of mortality (adjusted hazard ratio [aHR]
1.62; 95% Confidence Interval [CI] 1.53-1.71). The
risk of mortality was increased from the first days of
use and attenuated gradually but remained increased
even after two years of use (aHR 1.31; 95% CI
1.17-1.47). Compared with nonuse, antipsychotic
polypharmacy (aHR 2.83; 95%CI 2.33-3.42) was asso-
ciated with a higher risk of mortality than monotherapy
(aHR 1.55; 95%CI 1.46-1.63). Haloperidol was associ-
ated with higher risk of mortality (aHR 1.51; 95% CI
1.14-2.02) and quetiapine with lower risk (aHR 0.84;
95% CI 0.75-0.94) compared with risperidone.

Conclusions: The findings support current treatment
guidelines on having a high threshold for antipsy-
chotic initiation among persons with AD. Antipsy-
chotic polypharmacy and long-term use should be
avoided and drug choice should be weighed against
risk/benefit evidence.

623. Resident and Facility Level Predictors of
Antipsychotic Use in Assisted Living

Colleen J. Maxwell1, Kathryn Stock1, Joseph E.
Amuah2, Kate L. Lapane3 and David B. Hogan4

1Schools of Pharmacy and Public Health & Health
Systems, University of Waterloo, Waterloo, ON, Can-
ada; 2Health System Performance Branch, Canadian
Institute for Health Information, Ottawa, ON, Can-
ada; 3Quantitative Health Sciences, University of
Massachusetts Medical School, Worcester, MA, USA;
4Medicine, Division of Geriatric dMedicine, Univer-
sity of Calgary, Calgary, AB, Canada

Background: Although initiatives have been intro-
duced to reduce antipsychotic use in long-term care
(LTC), the use of these agents in assisted living (AL)
has attracted considerably less attention. This is poten-
tially troubling given the high prevalence of dementia
in AL and relatively lower levels of staffing and clini-
cal oversight.

Objectives: To examine the prevalence and predictors
(resident and facility level) of antipsychotic use among
a large cohort of AL residents in a Canadian setting.

Methods: Cross-sectional study of 1,089 residents
(mean age 85; 77% female; 57% with dementia) from
59 AL facilities in Alberta, Canada. Research nurses
completed comprehensive resident assessments at
baseline (2006-07). Facility-level factors were assessed
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using standardized administrator interviews. Resident
and facility level variables significantly associated
with prevalent antipsychotic use in bivariate analyses
(and/or identified in the literature) were examined in
multivariable logistic regression models (with consid-
erations of collinearity).

Results: The prevalence of antipsychotic use was 26%
(94% atypical). In adjusted analyses, resident character-
istics significantly associated with antipsychotic use
included: older age (≥ 90 years) [OR (95% CI) 0.56
(0.36-0.86)]; dementia diagnosis [OR 2.75 (1.93-
3.92)]; psychiatric diagnoses (schizophrenia, bipolar
disorder and/or anxiety) [OR 2.32 (1.62-3.31)]; pres-
ence of delusions and/or hallucinations [OR 1.84
(1.14-2.97)]; higher levels of aggressive behaviours
[OR 2.36 (1.53-3.64)], and frailty status [OR 1.86
(1.24-2.79)]. Resident factors not associated with use
included sex, medication number and depression.
Adjusting for resident factors, facility factors signifi-
cantly associated with a higher likelihood of antipsy-
chotic use included: presence of designated dementia
beds, urban setting, absence of chain affiliation and
for-profit status.

Conclusions: Antipsychotic use in AL was common
and similar to recent estimates reported for LTC. We
found a mix of resident and facility factors associated
with antipsychotic use highlighting a need for further
work to evaluate antipsychotic appropriateness in this
setting.

Correction added on 7 September 2016, after first
online publication. Abstract 623. Resident and
Facility Level Predictors of Antipsychotic Use in
Assisted Living has been added. Author index has
been updated.

624. Co-Prescription of Antipsychotic and
Antiparkinson Medication Regimens Containing
Levodopa: Adherence to Guidelines and the
STOPP (Screening Tool of Older Persons’
Potentially Inappropriate Prescriptions) Criteria in
Beneficiaries of the Nova Scotia Seniors’
Pharmacare Program

Sara Rehan1, Ingrid Sketris1, Hill-Taylor Barbara1 and
Rigby Heather1,2

1College of Pharmacy, Dalhousie University, Halifax,
NS, Canada; 2Nova Scotia Health Authority, Halifax,
NS, Canada

Background: Patients with Parkinson disease are at
increased risk for dementia. Optimal prescribing is
critical to minimize adverse effects.

Objectives: To study the co-prescription of antipsy-
chotic and antiparkinson medication regimens for
older persons and to determine adherence to STOPP
criteria and guidelines.

Methods: We determined the dispensing of antipsy-
chotic and antiparkinson drug regimens for the Nova
Scotia Seniors’ Pharmacare Program (NSSPP) benefi-
ciaries aged 66 years and older from April 1, 2009 to
March 31, 2014. We determined the number of unique
NSSPP beneficiaries who received >= 30 days supply
of both antipsychotic and antiparkinson drugs con-
comitantly. Individual drugs, identified by ATC, and
concomitant use were determined. The STOPP criteria
(D6) and the US National Parkinson Foundation
guideline which categorized antipsychotics based on
their safety and effectiveness were used to determine
potentially inappropriate prescribing. Multivariate
analysis determined predictors of first choice antipsy-
chotic therapy.

Results: 3838 beneficiaries claimed any antiparkinson
drug, with 554 also dispensed an antipsychotic medi-
cation. For the 294 beneficiaries dispensed an
antiparkinsonmedication regimencontaining levodopa,
59.8% of antipsychotic prescriptions were considered
first line (quetiapine and clozapine), 27.5% were
considered second line (aripiprazole, olanzapine and
aripiprazole) and 12.5%were considered inappropriate.
Females80years andoverhadanOR.240 (.105-.547)of
receiving a first line drug compared to men 80 and over.

Conclusions: About 87% of patients dispensed an
antiparkinson regimen containing levodopa received
an antipsychotic drug considered first or second line.
Determining the reasons for the gap between the
guidelines and prescribing and strategies to facilitate
improvement are needed.

625. Frequent Use Of Psychotropic Drugs Among
Persons with Alzheimer’s Disease Aged 90 Years
Or More In Finland

Heidi Taipale1,2, Marjaana Koponen1, Antti
Tanskanen2,3,4, Anna-Maija Tolppanen1, Jari
Tiihonen2,3 and Sirpa Hartikainen1,5

1School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 2Department of Clinical
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Neuroscience, Karolinska Institutet, Stockholm, Swe-
den; 3Department of Forensic Psychiatry,
Niuvanniemi Hospital, University of Eastern Finland,
Kuopio, Finland; 4National Institute of Health and
Welfare, Helsinki, Finland; 5Department of Psychia-
try, Kuopio University Hospital, Kuopio, Finland

Background: Drug use among persons aged 90 years
or more has been rarely investigated.

Objectives: To compare central nervous system
(CNS) drug use among persons with AD aged ≥90
years to younger persons with AD, and to matched
comparison persons without AD.

Methods: Design: Register-based data was from
the MEDALZ cohort including all community-
dwelling persons diagnosed with AD 2005-2011
in Finland. One comparison person without AD
was matched with age-, gender- and region or
residence.
Setting: Community-dwelling persons aged 90 years

and older in Finland. Mean age 92.3 years and 78.2%
were women.
Exposure: Psychotropic drugs including

antipsychotics, antidepressants and benzodiazepines
and related drugs (BZDR), and anti-dementia drugs
including acetylcholinesterase inhibitors (AChEIs)
and memantine. Drug use periods were modelled
with PRE2DUP method.
Main outcome measures: Prevalence of drug use

during six months after the diagnoses (corresponding
index date for matched cases).
Statistical analysis: Persons with AD were divided

to those aged ≥90 years (N=3,319) and <90 years
(N=63,896) at the time of AD diagnoses. Logistic
regression models were constructed to compare
prevalence of drug use among persons with and
without AD aged 90 years or more, and persons with
AD aged ≥90 years compared to younger persons.

Results: Compared to younger persons with AD,
those aged ≥90 years were more likely to use psycho-
tropic drugs (55.6% vs. 48.4%, comorbidity adjusted
OR [aOR] 1.30, 95% CI 1.21-1.39), including anti-
psychotics (21.5% vs. 16.1%, aOR 1.40, 95% CI
1.28-1.52) and BZDRs (34.3% vs. 27.6%, aOR
1.34, 95% CI 1.25-1.45). However, persons aged
≥90 years were less likely to use anti-dementia drugs
(63.3% vs. 72.4%, aOR 0.68, 95% CI 0.63-0.73),
except that memantine use was more frequent
(19.9% vs. 13.7%, aOR 1.56, 95% CI 1.42-1.70,
respectively). Compared to comparison persons

without AD aged ≥90 years, persons with AD were
more likely to used antipsychotics (aOR 4.84, 95%
CI 4.07-5.75) and antidepressants (OR 2.45, 95%
CI 2.14-2.80).

Conclusions: The oldest persons with AD receive
high burden of psychotropic drugs.

626. Benzodiazepine and z-Substance Use and Risk
of Dementia – A German Claims Data Analysis

Willy Gomm1, Klaus von Holt1, Friederike Thomé1,
Karl Broich2, Wolfgang Maier1,3, Klaus
Weckbecker4, Anne Fink1,5, Gabriele
Doblhammer1,5,6,7 and Britta Haenisch1

1German Center for Neurodegenerative Diseases
(DZNE), Bonn, Germany; 2Federal Institute for Drugs
and Medical Devices (BfArM), Bonn, Germany; 3De-
partment of Psychiatry, University of Bonn, Bonn,
Germany; 4Department of General Practice and Fam-
ily Medicine, University of Bonn, Bonn; 5Rostock Cen-
ter for the Study of Demographic Change, Rostock,
Germany; 6Max-Planck-Institute for Demographic
Research, Rostock, Germany; 7Institute for Sociology
and Demography, University of Rostock, Rostock,
Germany

Background: Benzodiazepines (BDZ) and the related
z-substances (jointly now referred to as BDZR) are of-
ten prescribed for the treatment of sleep disorders and
anxiety, particularly in the elderly. Acute detrimental
effects of BDZR use on cognition and memory are
known. However, the association of BDZR use and
risk of dementia in the elderly is controversially
discussed. For Germany, analyses on large popula-
tion-based data sets are missing.

Objectives: To evaluate the association between
BDZR prescription and incident any dementia in a
large German claims data set.

Methods: We conducted a matched case-control anal-
ysis using longitudinal German public health insur-
ance data from 2004 to 2011 and evaluated the
association between long-term and regular BDZR pre-
scription (at least 12 months) and incident dementia.
We examined patient samples aged ≥60 years that
were free of dementia at baseline. To address potential
protopathic bias we introduced a lag time between
BDZR prescription and dementia diagnosis. Odds ra-
tios were calculated applying conditional logistic re-
gression, adjusted for potential confounding factors
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such as comorbidities (stroke, depression, ischemic
heart disease, diabetes, epilepsy, anxiety, insomnia,
schizophrenia, and hypertension) and polypharmacy.

Results: BDZR prescription was associated with an
increased risk of incident dementia for patients aged
≥60 years (adjusted odds ratio [OR] 1.21, 95% confi-
dence interval [CI] 1.13-1.29). The association of
BDZR use with dementia was slightly stronger for
long acting substances (OR 1.26, 95% CI 1.15-1.39)
than for short acting ones (OR 1.13, 95% CI 1.04-
1.23). A trend for increased risk for dementia with
higher exposure was observed.

Conclusions: The restricted use of BDZRs may con-
tribute to dementia prevention in the elderly.

627. Trends in Prescribing of Antipsychotics in
Dementia: A Population-Based Study

Vicky Sandy1, Zeenat Gul1, Mary Teeling1, Mary Jo
MacAvin1 and Kathleen Bennett2

1Pharmacology & Therapeutics, Trinity Centre for
Health Sciences, Dublin, Ireland; 2Population Health
Sciences, Royal College of Surgeons in Ireland, Dub-
lin, Ireland

Background: Evidence that typical and atypical anti-
psychotics (APS) increase all-cause mortality and
stroke in patients with dementia is growing.

Objectives: To examine the trends in co-prescribing
of antipsychotics in community dwelling individuals
aged ≥ 70 years receiving anti-dementia drugs (ADD).

Methods: Design: Retrospective cohort study in com-
munity dwellers aged ≥ 70 years prescribed > 1ADD
during the period 2009- 2014. The population-based
cohort derived from a pharmacy claims database to
identify co-prescription of typical and atypical APS.
Statistical analysis: Generalised estimating equa-

tions were used to examine trends in percentage use
of APS over time (interactions time by gender, age,
typical/atypical APS). Predictors of APS use in new
initiators of anti-dementia medicines, including age,
gender and year of initiation, were determined using
logistic regression. Adjusted odds ratios (OR) and
95% confidence intervals (CI) are presented.

Results: There was an increase in the overall preva-
lence of co-prescribed APS in patients receiving
ADD from 2009-2014. The percentage of APS use in

males on ADDs increased slightly from 31.5% (Jan
2009) to 33.4% (Dec 2014) but remained static in fe-
males (interaction, p<0.001). Patients aged ≥85 years
had the highest APS use (34.2%), followed by 70-79
(30.6%) and 80-84 years(30.5%; p<0.001). There
was a trend of increasing use of atypical antipsychotics
(p<0.0001). Overall, quetiapine was the most fre-
quently prescribed, significantly increasing over time
(p=0.008). However, decreasing rates of prescribing
for haloperidol (p=0.002) and prochlorperazine
(p<0.001) were found with no change for olanzapine.
The likelihood of initiating APS in newly treated de-
mentia patients significantly decreased over time
(2013 vs 2010; OR=0.82, 95%CI 0.77, 0.89).

Conclusions: Increased prescribing of APS, particular
in males and the older aged population, suggests that
clear guidance, particularly in these groups, may be
required.

628. Psychotropic Medication Use and Alzheimer’s
Disease: A Story of Sex Differences in Two
Countries

Daniela C. Moga1, Heidi Taipale2,3, Anna-Maija
Tolppanen2, Antti Tanskanen2,3, Jari Tiihonen2,3,
Sirpa Hartikainen2,4, Qishan Wu1, Gregory A. Jicha1

and Danijela Gnjidic5

1University of Kentucky, Lexington, United States; 2

University of Eastern Finland, Kuopio, Finland; 3

Karolinska Institutet, Stockholm, Sweden; 4Kuopio
University Hospital, Kuopio, Finland; 5University of
Sydney, Sydney, Australia

Background: Current evidence suggests high preva-
lence of psychotropic medication use among people
with dementia. To date, no study has compared the
role of sex on psychotropic prescribing practices in
older people with Alzheimer’s Disease (AD) living
in different regions.

Objectives: Our study aimed to examine the role of
sex to predict psychotropic medication use in older
adults with AD living in the US and Finland.

Methods: We used data collected between 2005 and
2011 as part of the National Alzheimer’s Coordinating
Center (NACC) in the US, and Medication use and
Alzheimer’s disease (MEDALZ) cohort in Finland.
We evaluated psychotropic medication use (defined
as the use of an antidepressant, antipsychotic, or anxi-
olytic, sedative or hypnotic) at diagnosis during cohort
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follow-up (NACC) or within 6-months following an
AD diagnosis (MEDALZ), and investigated whether
sex was a significant predictor of use. Multivariable lo-
gistic regression adjusted for demographic characteris-
tics, comorbidities, and other medications to estimate
the magnitude of the association (odds ratio [OR] with
95% confidence intervals [CI]) were performed.

Results: FromNACC, we included 1099 enrollees ≥65
years (502men, 597women) diagnosedwith AD. From
MEDALZ, 67,049 individuals (22,961 men, 44,088
women) were ≥65 years and alive at 6-months after the
ADdiagnosis whenmedication usewas assessed. Com-
pared to men, women were more likely to use psycho-
tropic medications: US- 46.2% vs 33.1%, p<0.0001,
Finland- 45.3% vs 36.1%, p<0.0001.The adjusted OR
was 2.08 (95% CI: 1.58 – 2.70) in the US and 1.38
(95% CI: 1.33-1.43) in Finland. Similarly, when evalu-
ating different psychotropic medication classes, in both
countries, women were more likely to use antidepres-
sants (US-adjusted OR: 1.76 [1.34 – 2.3]; Finland
adjusted OR: 1.52 [1.46 - 1.59]) and anxiolytics (US-
adjusted OR: 2.43 [1.49 – 3.98]; Finland adjusted OR:
1.18 [1.13 - 1.23]), as compared to men.

Conclusions: As older women with AD are more
likely to use psychotropic medications than older
men, regardless of country, prescribers should be
aware of potential bias when treating older adults with
AD.

629. Risk of Pneumonia Associated with Incident
Benzodiazepine Use Among Community-Dwelling
Persons with Alzheimer’s Disease

Heidi Taipale1,2, Anna-Maija Tolppanen1, Marjaana
Koponen1, Antti Tanskanen2,3,6, Piia Lavikainen4,
Reijo Sund5, Jari Tiihonen2,3 and Sirpa
Hartikainen1,7

1School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 2Department of Clinical Neurosci-
ence, Karolinska Institutet, Stockholm, Sweden; 3De-
partment of Forensic Psychiatry, Niuvanniemi
Hospital, University of Eastern Finland, Kuopio, Fin-
land; 4Department of Pharmacology, Drug Develop-
ment and Therapeutics, University of Turku, Turku,
Finland; 5Centre for Research Methods, Department
of Social Research, University of Helsinki, Helsinki,
Finland; 6National Institute for Health and Welfare,
Helsinki, Finland; 7Department of Psychiatry, Kuopio
University Hospital, Kuopio, Finland

Background: There is a lack of knowledge if benzodi-
azepine and related drug (BZDR) use is associated
with an increased risk of pneumonia among older
persons.

Objectives: To investigate the risk of pneumonia as-
sociated with BZDR use among community-dwelling
persons with Alzheimer’s disease (AD).

Methods: Design: Retrospective cohort study based on
nationwide register-based MEDALZ (Medication use
and Alzheimer’s disease) cohort including all commu-
nity-dwelling persons newly diagnosed with AD 2005-
2011 in Finland. The final sample included 49,471
persons with AD (63%women, mean age 80 years).
Setting: Community-dwelling persons with AD.

Data from Prescription, Hospital Discharge and
Causes of Death registers.
Exposure: Use of benzodiazepines and related drugs

(Z-drugs, including zopiclone, zolpidem) modelled
with PRE2DUP method. New users identified with
one year washout period.
Main outcome measure: Hospitalization or death

due to pneumonia.
Statistical analysis: BZDR use was compared with

time without BZDR use with Cox proportional hazard
models. In addition, benzodiazepine use was com-
pared with Z-drug use.

Results: BZDR use was common among persons with
AD as 21% (N=10,276) started using these drugs
during the follow-up (median follow-up time 2.2 years,
interquartile range 1.3-3.7 years). BZDR use was asso-
ciated with an increased risk of pneumonia (adjusted
HR 1.61 [95% CI 1.48-1.74]). The risk was higher in
the beginning of BZDR use (adjusted HR 2.37 [95%
CI 1.92-2.93]), and although the risk decreased gradu-
ally it was elevated even 1-3 years after the initiation.
In comparison to Z-drug use, benzodiazepine use
was associated with an increased risk of pneumonia
(adjusted HR 1.28 [95% CI 1.07-1.54]).

Conclusions: BZDR use was associated with an in-
creased risk of pneumonia among persons with AD.
Benefits and risks of BZDR use should be carefully
considered among older persons also in terms of pneu-
monia risk.

630. Risk Of Stroke Associated With
Benzodiazepine And Related Drug Use Among
Persons With And Without Alzheimer’s Disease
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Heidi Taipale1,2, Marjaana Koponen1, Antti
Tanskanen2,3,4, Piia Lavikainen5, Anna-Maija
Tolppanen1, Reijo Sund6, Jari Tiihonen2,3 and Sirpa
Hartikainen1,7

1School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 2Department of Clinical Neurosci-
ence, Karolinska Institutet, Stockholm, Sweden; 3De-
partment of Forensic Psychiatry, Niuvanniemi
Hospital, University of Eastern Finland, Kuopio, Fin-
land; 4National Institute of Health and Welfare, Hel-
sinki, Finland; 5Department of Pharmacology, Drug
Development and Therapeutics, University of Turku,
Turku, Finland; 6Centre for Research Methods, De-
partment of Social Research, University of Helsinki,
Helsinki, Finland; 7Department of Psychiatry, Kuopio
University Hospital, Kuopio, Finland

Background: There are no previous studies on risk of
stroke associated with benzodiazepine use among
persons with Alzheimer’s disease although they fre-
quently use these drugs.

Objectives: To investigate the risk of any, ischemic
and hemorrhagic stroke associated with benzodiaze-
pine and related drug (BZDR) use among commu-
nity-dwelling persons with and without Alzheimer’s
disease (AD).

Methods: Design: Retrospective cohort study based
on data from Finnish health care registers.
Setting: Data from the MEDALZ (Medication use

and Alzheimer’s disease) cohort including all commu-
nity-dwelling persons diagnosed with AD between
2005 and 2011 in Finland was utilized. Two age-
and sex-matched comparison persons without AD
were identified for each AD case. The final study sam-
ple included 45,050 persons with incident AD and
90,100 persons without AD.
Exposure: New use of benzodiazepines and related

drugs (Z-drugs, including zopiclone and zolpidem)
was compared with nonuse of these drugs. Drug use
periods were modelled with PRE2DUP method.
Main outcome measures: Stroke defined as hospital-

ization or cause of death from nationwide registers.
Strokes were further classified as ischemic, hemor-
rhagic and unspecified strokes.
Statistical analysis: The risk of stroke between

BZDR use and nonuse was compared with Cox pro-
portional hazard models with BZDR use as time-de-
pendent variable. In addition, benzodiazepine use
was compared with Z-drug use.

Results: During the follow-up, 21.9% (N=9,879) of
persons with AD and 13.3% (N=11,992) of persons
without AD started BZDR use. BZDR use was associ-
ated with any stroke among persons with AD (adjusted
HR [aHR] 1.21 [95% CI 1.04-1.40]) and among per-
sons without AD (aHR 1.39 [95% CI 1.20-1.61]).
Similarly, BZDR use was associated with ischemic
stroke among both persons with (aHR 1.21 [95% CI
1.02-1.44]) and without AD (aHR 1.30 [95% CI
1.10-1.54]) but the association between BZDR use
and hemorrhagic stroke was found only among per-
sons without AD. Benzodiazepine use was associated
with similar risk as Z-drug use.

Conclusions: BZDR use was associated with slightly
increased risk of stroke among older persons with
and without AD.

631. Comparative Risk Of All-Cause Mortality In
Older Patients Prescribed Codeine Or Tramadol
For Non-Malignant Pain: Retrospective Cohort
Study

Craig Allen1, Wilhelmine Meeraus2 and Katherine
Donegan1

1Vigilance and Risk Management of Medicines, Medi-
cines & Healthcare Products Regulatory Agency
(MHRA), London, UK; 2Clinical Practice Research
Datalink (CPRD), Medicines & Healthcare Products
Regulatory Agency (MHRA), London, UK

Background: Opioids are increasingly used to treat
non-malignant pain, despite risks of poor tolerance
and dependence. A US study in patients without can-
cer showed a greater risk of all-cause mortality for co-
deine, but not tramadol, relative to hydrocodone
(Solomon et al 2010). This result was counterintuitive
given tramadol is more potent and used to treat more
severe pain. Confounding by indication would be ex-
pected to bias the result in the other direction.

Objectives: To compare the risk of all-cause mortality
in adults aged 65+ years prescribed codeine or trama-
dol for non-malignant pain in UK primary care.

Methods: Data on patients newly prescribed codeine
or tramadol 1990-2012 were extracted from the Clini-
cal Practice Research Datalink. Exclusion criteria in-
cluded; previous opioid or NSAID prescription,
malignancy, opioid dependence or illicit drug use in
the year prior to the index date. Follow-up was cen-
sored upon transfer out of the GP practice, last data
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collection, date of switch to different opioid, 90+ day
treatment gap, 365 days after the final opioid prescrip-
tion, death or 31/12/2012 whichever was earliest. Haz-
ard ratios were estimated using the Cox model using
codeine as the baseline.

Results: 66,061 patients were prescribed codeine
(mean age 75.8 yrs, 38% male) and 73,874 tramadol
(74.6 yrs p<0.0001, 39% male p<0.001). The crude
mortality rate for codeine was 84.4/1,000 person years
(95% CI 82.2-86.7) and for tramadol was 72.4/1,000
person years (70.5-74.3). The unadjusted mortality
hazard ratio for tramadol vs. codeine was 0.88 (95%
CI 0.85-0.91). Gender, age and calendar year adj.
HR was 1.01 (0.97-1.05). After further adjustment
for medical history, opioid treatment indication, con-
comitant medication and lifestyle factors, the HR was
1.04 (0.99-1.08).

Conclusions: Our unadjusted HR suggesting a re-
duced risk of all-cause mortality with tramadol com-
pared to codeine is consistent with the US study,
albeit with a different comparator. However, we found
no association after adjusting potential confounders.
This could suggest residual confounding in the earlier
study and provides reassuring data on the safety of
tramadol.

632. Long-Term Use of Opioids Among
Community-Dwelling Persons with and without
Alzheimer’s Disease

Aleksi Hamina1, Heidi Taipale1, Antti Tanskanen3,
Anna-Maija Tolppanen2, Jari Tiihonen3 and Sirpa
Hartikainen1

1Kuopio Research Centre of Geriatric Care, Univer-
sity of Eastern Finland, Kuopio, Finland; 2Research
Centre for Comparative Effectiveness and Patient
Safety (RECEPS), University of Eastern Finland, Kuo-
pio, Finland; 3Clinical Neuroscience, Karolinska
Institutet, Stockholm, Sweden

Background: There is insufficient evidence to support
long-termopioid use, but adverse effectsmay be serious
in older persons, especially with cognitive impairment.

Objectives: To find out whether opioid use of ≥6
months is more common in community-dwelling per-
sons with Alzheimer’s disease (AD) than in compari-
son persons, and what other factors are associated
with it.

Methods: Design: Retrospective cohort study. Alto-
gether, 63 415 persons with AD and one comparison
person for each case were included in this study.
Setting: Data from register based MEDALZ (Medi-

cation use and Alzheimer’s disease) cohort consisting
of all community-dwelling persons diagnosed with
AD during 2005–2011 in Finland. Drug use data were
collected from the Prescription Register and comorbid-
ities from Special Reimbursement and Hospital Dis-
charge Registers. Follow up started from the
diagnosis of the case and ended to long-term hospital-
ization ≥90 days), death or end of the study period
(December 31. 2012), whichever came first.
Exposures: Opioid use compared between persons

with and without AD, modelled with PRE2DUP
method.
Main outcome measures: Prevalence of long-term

use of opioids ≥6 months).
Statistical analyses: Factors associated with long-

term use were analyzed with logistic regression
models. Long-term use was compared with short-term
use of opioids.

Results: Proportion of opioid users during the study
period was 21.0% and 27.3% in persons with and with-
out AD, respectively. Proportion of long-term users
was 26.1% vs. 23.1% among opioid users with and
without AD, respectively. Long-term opioid use was
associated with AD (OR 1.14, 95% CI 1.08-1.21), fe-
male gender (OR 1.25, 1.17-1.34) and age of ≥80 years
(OR 1.27, 1.20-1.34). Long-term transdermal opioid
use was more common among person with AD com-
pared to person without AD (35.2% vs. 13.7%).

Conclusions: Although the proportion of opioid use
was lower among persons with AD, they were more
likely to be long-term users, especially of transdermal
opioids than those without AD. Due to high proportion
of long-term opioid use in older patients efficacy and
risks of the treatment should be closely monitored.

633. Hospice Use and Pain Management in Nursing
Home Residents with Cancer

Jacob N. Hunnicutt, Jennifer Tjia and Kate L. Lapane

Department of Quantitative Health Sciences, Univer-
sity of Massachusetts Medical School, Worcester,
MA, USA

Background: The prevalence of untreated pain in
nursing home residents with cancer is unacceptably
high. While the benefits of hospice for treating pain
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in the community are well established, less is known
about hospice care in the nursing home.

Objectives: To estimate the extent to which receipt of
hospice in nursing homes increases the use of pain
management for residents with cancer at the end of life.

Methods: We conducted a cross-sectional study of a
national United States sample of Medicare decedents
who had cancer and were nursing home residents dur-
ing the last 90 days of life in 2011–2012. We used the
last Minimum Data Set (MDS) 3.0 assessment before
death and the Medicare Beneficiary Summary File to
measure hospice use, pain, and pain management.
We matched residents with cancer and in pain who re-
ceived hospice care to residents in pain not receiving
hospice care on nursing home facility and time from
last MDS assessment to death. The primary outcomes
were receipt of pharmacologic pain management in-
cluding scheduled and PRN analgesics and non-phar-
macologic pain management. Conditional logistic
models were used to estimate the association between
hospice use and pain management.

Results: In matched analyses, untreated pain was un-
common (2.9% in hospice users and 5.6% in non-hos-
pice users), though there was an absolute difference of
15.4% in scheduled analgesic use between hospice and
non-hospice users (71.5% vs. 56.1%, respectively).
Hospice use was associated with receipt of scheduled
analgesics (adjusted Odds Ratio (aOR): 1.85, 95%
Confidence Interval(CI): 1.73–1.97), PRN medication
(aOR: 1.31, 95% CI: 1.20–1.43), and non-pharmaco-
logic pain management (aOR: 1.18, 95% CI: 1.11–
1.26).

Conclusions: Untreated pain at the end of life among
nursing home residents with cancer was uncommon.
Hospice use in nursing homes was associated with
increased pain management in residents with docu-
mented pain. Further work to examine the type and
effectiveness of pain management strategies used for
nursing home residents at the end of life are
warranted.

634. Antidepressant Use And Associated Risk Of
Head And Brain Injuries Among Persons With
And Without Alzheimer’s Disease

Heidi Taipale1,2, Marjaana Koponen1, Antti
Tanskanen2,3,4, Piia Lavikainen5, Reijo Sund6, Jari
Tiihonen2,3, Sirpa Hartikainen1,7 and Anna-Maija
Tolppanen1

1School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 2Department of Clinical Neurosci-
ence, Karolinska Institutet, Stockholm, Sweden; 3De-
partment of Forensic Psychiatry, Niuvanniemi
Hospital, University of Eastern Finland, Kuopio, Fin-
land; 4National Institute of Health and Welfare, Hel-
sinki, Finland; 5Department of Pharmacology, Drug
Development and Therapeutics, University of Turku,
Turku, Finland; 6Centre for Research Methods, De-
partment of Social Research, University of Helsinki,
Helsinki, Finland; 7Department of Psychiatry, Kuopio
University Hospital, Kuopio, Finland

Background: Antidepressant use has been associated
with an increased risk of falls and fractures among
older persons. However, risk of head and brain injuries
has not been investigated.

Objectives: To investigate the risk of head injuries
and traumatic brain injuries (TBI) associated with anti-
depressant use among persons with and without
Alzheimer’s disease (AD).

Methods: Design: Register-based retrospective cohort
study. Data from Finnish health care registers was
utilized.
Setting: MEDALZ cohort included all community-

dwelling persons newly diagnosed with AD during
2005-2011 in Finland. Two comparison persons with-
out AD were matched for each person with AD after
exclusions based on antidepressant use during one
year washout period and previous head injury. In this
study, 48,962 persons with AD and 97,924 persons
without AD were included.
Exposure: Antidepressant use time compared with

nonuse. Duration of use was modelled with PRE2DUP
method.
Main outcome measures: Any head injury or TBI re-

corded in the Hospital Discharge register.
Statistical analysis: Incident antidepressant use

(with one year washout period) was compared with
time without antidepressant use separately among per-
sons with and without AD. Separate analyses were
performed for head injury and TBI. Analyses were
conducted with Cox proportional hazard models.

Results: Among 48,962 persons with AD, 22%
(10,973) initiated antidepressant use and 10% (9,569/
97,924) among persons without AD. Antidepressant
use was associated with an increased risk of head in-
jury among persons with AD (adjusted HR 1.40,
95% CI 1.25-1.55) and among persons without AD
(aHR 2.50, 95% CI 2.17-2.87). Similarly,
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antidepressant use was associated with an increased
risk of TBI among persons with AD (aHR 1.36, 95%
CI 1.17-1.58) and among persons without AD (aHR
2.75, 95% CI 2.30-3.28). The risk of head and brain
injuries were highest in the beginning of use but the el-
evated risk was observed even after 1-2 years of use.

Conclusions: When risks and benefits of
antidepressant use among older persons with and
without AD are evaluated also the risk of head and
brain injuries should be considered.

635. Antidepressant Use And Associated Risk Of
Hip Fractures Among Community-Dwelling Older
Persons With And Without Alzheimer’s Disease In
Finland

Sanna Torvinen-Kiiskinen1,2, Anna-Maija
Tolppanen2,3, Marjaana Koponen1,2, Antti
Tanskanen4,5,6, Jari Tiihonen4,5, Sirpa
Hartikainen1,2,7 and Heidi Taipale1,2,4

1Kuopio Research Centre of Geriatric Care,
University of Eastern Finland, Kuopio, Finland; 2

School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 3Research Centre for Comparative
Effectiveness and Patient Safety (RECEPS), University
of Eastern Finland, Kuopio, Finland; 4Department of
Clinical Neuroscience, Karolinska Institutet,
Stockholm, Sweden; 5Department of Forensic
Psychiatry, Niuvanniemi Hospital, University of
Eastern Finland, Kuopio, Finland; 6National Institute
for Health and Welfare, Helsinki, Finland; 7Depart-
ment of Psychiatry, Kuopio University Hospital, Kuo-
pio, Finland

Background: Hip fractures are significant health con-
cern among older persons. Antidepressant use has pre-
viously been associated with an increased risk of hip
fracture among older people. However, the association
with antidepressant use and hip fractures has not
previously studied among persons with clinically
verified diagnosis of Alzheimer’s disease (AD).

Objectives: To study whether antidepressant use is
associated with an increased risk of hip fracture among
community-dwelling persons with and without AD,
and to compare the risk according to duration of use.

Methods: Design: Retrospective cohort study, includ-
ing 50,491 persons with AD (mean age 80) and
100,982 age- and sex-matched comparison persons
without AD.

Setting: Nationwide register-based MEDALZ
cohort which includes all community-dwelling
persons newly diagnosed with AD during 2005-2011
in Finland. The follow-up until December 31, 2012.
Exposures or interventions: Antidepressant use

was compared with nonuse. A one year washout pe-
riod was utilized for antidepressant use. Drug use
was modelled with PRE2DUP method from Pre-
scription register data.
Main Outcome measures: Incident hip fractures

according to Hospital Discharge register.
Statistical analysis: Cox proportional hazard models

were used and adjusted for confounders.

Results: During antidepressant use, the age-adjusted
rate of hip fractures per 100 person-years was 3.01
(95% CI 2.75-3.34) among persons with AD and
2.28 (1.94-2.61) among persons without AD.
Antidepressant use was associated with an increased
risk of hip fracture among persons with and without
AD (adjusted HR 1.66, 95% CI 1.49-1.85; HR 2.76,
2.39-3.93, respectively) compared with nonuse. The
risk was most prominent in the beginning of use and
was elevated even 2-4 years after the initiation. The
risk was increased with all of the most frequently
used antidepressants.

Conclusions: Antidepressants should be used with
caution among older persons with and without
Alzheimer’s disease. If the antidepressant treatment
is necessary for severe depression, treatment should
be regularly monitored.

636. Factors Influencing the Quality of
Antidepressant Prescribing for Older, Community-
Dwelling Adults, and the Risk of Emergency
Outcomes

Rian Marie Extavour and Matthew Perri

Department of Clinical and Administrative Pharmacy,
University of Georgia, Athens, GA, USA

Background: Various antidepressants are considered
potentially inappropriate for older adults by Beers
2012 criteria. The identification of factors associated
with the choice of antidepressants will guide
interventions to support appropriate prescribing.

Objectives: (i) To identify determinants of
inappropriate antidepressant prescribing for older,
community-dwelling adults; and (ii) to evaluate the
risk of emergency referrals among users.
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Methods: Office visits by older adults >64y) who
received antidepressants, were extracted from the
National Ambulatory Medical Care Survey 2010.
Visits were classified as ‘Avoid’ for tertiary tricyclic
antidepressant (TCAs) use, ‘Caution-Avoid’ for
serotonin inhibitors, secondary TCAs and bupropion,
or ‘Unrestricted’. Associations between various
factors, and the choice of antidepressant were
measured using multivariate logistic regression. Bi-
variate regression measured the risk of emergency re-
ferral for patients receiving Avoid antidepressants.

Results: Over 23 million older adults (92%) received
potentially inappropriate antidepressants mostly Cau-
tion-Avoid antidepressants (82%). Tertiary TCA pre-
scribing was less likely with increasing age
(ARR=0.93, 0.890-0.971), asthma (ARR=0.114,
0.018-0.70), consultation time (ARR=0.928, 0.869-
0.991) and electronic medical records (EMR) use
(ARR=0.355, 0.141-0.893). Prescribing of Caution-
Avoid antidepressants was less likely with physician
assistant involvement (ARR=0.218, 0.072-0.663) and
EMR use (ARR=0.226, 0.094-0.545), but more likely
with depression (ARR=2.526, 1.068-5.978), income
$40,627-52,387 (ARR=3.529, 1.171-10.639) and car-
diology visits (ARR=7.106, 1.417-35.652). Emer-
gency referrals were more likely among tertiary TCA
users (RR=28.637, 3.793-216.216).

Conclusions: Older antidepressant users primarily re-
ceive antidepressants to be used with caution or to
avoid in selected conditions. EMRs, longer consulta-
tions and physician assistants may minimize prescrib-
ing of potentially inappropriate antidepressants.
Patients receiving tertiary TCAs should be monitored
during and after office visits due to the increased risk
of emergency outcomes.

637. Incidence Of Antidepressant Use In
Community-Dwelling Persons With And Without
Alzheimer’s Disease – 13-Year Follow-Up

Arto Puranen1, Heidi Taipale1,2, Marjaana Koponen1,
Antti Tanskanen2,3,4, Anna-Maija Tolppanen1, Jari
Tiihonen2,3 and Sirpa Hartikainen1,5

1School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 2Department of Clinical Neurosci-
ence, Karolinska Institutet, Stockholm, Sweden; 3De-
partment of Forensic Psychiatry, Niuvanniemi
Hospital, University of Eastern Finland, Kuopio, Fin-
land; 4National Institute of Health and Welfare,

Helsinki, Finland; 5Department of Psychiatry, Kuopio
University Hospital, Kuopio, Finland

Background: Prevalence of antidepressant use is high
among older persons with dementia but no studies on
the incidence of antidepressant use has been published.

Objectives: To investigate the incidence of antide-
pressant use in persons with and without Alzheimer’s
disease (AD) from 9 years before to 4 years after AD
diagnosis, and to examine the incidence of different
antidepressant groups.

Methods: Design: Register-based data from the Medi-
cation use and Alzheimer’s disease (MEDALZ) cohort
including all Finnish persons diagnosed with AD in
2005–2011 with their age- and gender matched compar-
ison persons without AD. In this study, 62,104 persons
with AD and 62,104 comparison persons were included
after exclusions based on one year washout period.
Setting: Community-dwelling older persons of

Finland.
Exposure: Any antidepressant, and categorized as

tricyclic antidepressants, selective serotonin reuptake
inhibitors (SSRIs), serotonin-norepinephrine reuptake
inhibitors (SNRIs), mirtazapine and other antidepres-
sants, from Prescription register data.
Main outcome measures: The incidence of antide-

pressant use after a one year washout period 9-10
years before the diagnoses. The follow-up time for
the incidence started 9 years before and ended 4 years
after AD diagnoses.
Statistical analysis: The incidence rate between per-

sons with and without AD was compared with Poisson
regression.

Results: The incidence of antidepressant use in per-
sons with AD was higher during the whole study pe-
riod compared with persons without AD. The
incidence rate was highest at six months after AD di-
agnosis (Incidence Rate Ratio IRR=5.22, 95% confi-
dence interval 4.77–5.72). Selective serotonin
reuptake inhibitors was the most frequently initiated
group (61.3% of initiations in persons with AD).

Conclusions: The incidence of antidepressant use was
higher in persons with AD than in comparison persons
and it was not explained by history of hospital-treated
psychiatric disorders. Widespread use of antidepres-
sants in persons with AD is concerning as their effi-
cacy is controversial and their use is associated with
adverse events.
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638. Comorbidity in Vascular Neurocognitive
Disorders: A Matched Case–Control Study

Ruby Castilla1 and Miguel Habeych2

1Medical Safety, Johnson & Johnson, Philadelphia,
PA, USA; 2Anesthesia and Clinical Neurophysiology,
University of Cincinnati, School of Medicine, Cincin-
nati, OH, USA

Background: Patients with vascular dementia may
present more medical illnesses than generally thought,
but that these diseases remain undetected. A few series
of autopsies have confirmed this hypothesis, showing
that demented patients often have a number of comor-
bid conditions that are frequently underestimated by
clinicians.

Objectives: The objective of the study was to compare
the presence of comorbid medical conditions between
patients with Vascular Neurocognitive Disorders (also
called vascular dementia) and a control group, from
the Integrated Healthcare Information Services (IHCIS)
database.

Methods: Vascular Neurocognitive Disorders (VNCD)
was defined by the International Classification of Dis-
eases, 9th Revision, Clinical Modification (ICD-9-CM)
codes 290.40, 290.4, 290.41, 290.42, and, 290.43. An
individual matching method was used to select the con-
trols, which were matched to cases on a 15:1 ratio by
age, gender, type of health plan, and pharmacy benefits.
Alzheimer’s disease, any other dementia or cognitive
deficits associated were considered exclusion criteria.

Results: Among the IHCIS patients with 60 years of
age or older and full year of eligibility during 2010,
there were 898 VNCD patients, from which 63.6%
were women. Cerebrovascular disease, atherosclero-
sis, heart failure, and atrial fibrillation were found at
12.6, 4.6, 2.8, and 1.7 times higher in VNCD patients,
respectively. Compared to controls, VNCD patients
had more septicemia, injuries, lung diseases, and uri-
nary diseases (all at p < 0.0001).

Conclusions: The present study confirms that these
four medical comorbidities are frequent complications
of VNCD and physicians should be alert to the pres-
ence of them in patients with VNCD.

639. Outcomes After Induction Agent Use In Older
Kidney Transplant Recipients

Mara McAdams-DeMarco, Qiong Huang and Dorry
Segev

Johns Hopkins, Baltimore

Background: Induction agents are commonly used as
an initial intensive immunosuppression after kidney
transplantation (KT) to prevent acute organ rejection;
this practice is mostly off label. Clinical trials of induc-
tion agents typically exclude older recipients.

Objectives: To study the outcomes after induction
agent use in older KT recipients.

Methods: We used data from the Scientific Registry of
Transplant Recipients (a national registry of all solid or-
gan transplants) to study 10,777 older deceased donor
KT recipients (2005-2013). Induction agents were clas-
sified as ATGor IL-2. The risk of delayed graft function
(DGF) and 1-year acute rejection by induction agent use
was estimated using adjusted logistic regression. Mor-
tality and death-censored graft loss risks were estimated
using an adjusted Cox Proportional Hazards model. All
models were weighted by the IPTW estimated from a
multi-level model for ATG or IL-2 use which included
recipient, donor, transplant and center-level factors.

Results: Among older KT recipients, 36% received IL-
2. Center characteristics were more strongly associated
with the choice of induction agent than recipient factors.
IL-2 induction agent use was associated with a lower
odds of DGF (OR=0.82, 95%CI:0.71-0.94, P=0.01),
but greater odds of one year acute rejection (OR=1.35,
95%CI:1.07-1.71, P=0.01) compared to those who
received ATG induction. There was no association
between induction agent use and mortality (HR=1.02,
95%CI:0.90-1.16, P=0.76), or death-censored graft
loss (HR=1.08, 95%CI:0.88-1.32, P=0.48).

Conclusions: Induction agent use is mainly influenced
transplant center rather the patient factors in both older
and younger KT recipients. We developed IPTW to
account for center-level factors in addition to recipient
level factors to reduce confounding and address
channeling bias. While we noted no differences in
long-term outcomes (mortality and graft loss) by in-
duction agent use, we did note differences in delayed
graft function and 1 year acute rejection. We cau-
tiously interpret these results as they may still reflect
channeling bias of IL-2 to reduce acute rejection.

640. Time Trends of Vitamin B12 Deficiency in
Older Adults: A Population-Based Cohort Study
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1Faculté de Pharmacie, Université de Montréal, Mon-
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Background: Vitamin B12 deficiency has serious con-
sequences such as neurologic damages. Prevalence is
the highest in older adults (5-15%). These rates may
have increased over years due to the growing use of
drugs known to alter vitamin B12 absorption (eg, met-
formin, proton pump inhibitors). However, time trends
in the epidemiology of vitamin B12 deficiency and inci-
dence rates at the population level remain unknown.

Objectives: To assess time trends in incidence and
prevalence rates of diagnosed vitamin B12 deficiency
in older adults from 1995 to 2010.

Methods: The cohort includes a random sample of
367,500 residents of Quebec, Canada, aged >65 years
between 1995 and 2010, and registered to the Public
Drug Insurance Plan for ≥1 year. Medico-administra-
tive data related to drug claims, medical services and
hospitalisations, including diagnoses recorded as
ICD-9 or 10 codes, were used. Individuals with one
of the following were deemed having been diagnosed
with vitamin B12 deficiency: prescribed vitamin B12
therapy, diagnosis of vitamin B12 deficiency anemia,
or diagnosis of B vitamin deficiency without evidence
of vitamin B9, B6, or B2 deficiency within ±6 months
of the record date. Crude prevalence and incidence
rates were calculated by sex and age groups for each
calendar year. Age- and sex-adjusted rates were com-
puted using the 2009 Quebec population data. Poisson
regression was used to estimate incidence rate ratios
(IRRs) for sex, age, and calendar year.

Results: In total, 21,635 incident cases of vitamin B12
deficiency were identified. The overall adjusted inci-
dence rate was 0.87/100 person-years. Incidence rates
increased sharply with age, from 0.42-0.47 in men and
women aged 66-69 years to 1.9-2.1 in those aged ≥85
years (IRR 4.5, CI:4.3-4.8). Adjusted annual incidence
rates varied from 0.66 to 1.00 with no consistent time
trend over years. Adjusted prevalence rates increased
steadily from 2.3% in 1995 to 5.6% in 2010.

Conclusions: The high incidence and the increasing
prevalence suggest vitamin B12 deficiency as a public
health issue in older adults, especially in the oldest-

olds. Research is needed to define the role of drug ex-
posure in the epidemiology of vitamin B12 deficiency.

641. Patterns and Predictors of Potentially
Inappropriate Medication Use in Older Colon
Cancer Patients

Jennifer L. Lund1,2, Sharon Peacock Hinton2, Virginia
Pate1, Hanna K. Sanoff2,3, Marcela Jiron4, Jena Ivey
Burkhart5, Hyman B. Muss2,3 and Til Sturmer1,2

1Department of Epidemiology, University of North
Carolina at Chapel Hill, Chapel Hill, NC, USA; 2

Lineberger Comprehensive Cancer Center, University
of North Carolina at Chapel Hill, Chapel Hill, NC,
USA; 3Department of Medicine, University of North
Carolina at Chapel Hill, Chapel Hill, NC, USA; 4

Farmacia Clínica, Facultad de Ciencias Químicas y
Farmacéuticas, Universidad de Chile, Santiago,
Chile; 5Division of Pharmacy Practice and Experien-
tial Education, University of North Carolina at Chapel
Hill, Chapel Hill, NC, USA

Background: Potentially inappropriate medications
(PIMs) are those with an unfavorable risk-benefit bal-
ance in older adults. PIMs increase the risk of drug-
drug interactions, side effects, and adverse clinical out-
comes; yet, little is known about PIM use in older can-
cer patients.

Objectives: Describe longitudinal patterns and predic-
tors of PIM use in adults aged 66+ years diagnosed
with stage II/III colon cancer using 2012 Beer’s drug
and disease-drug interactions lists.

Methods: We used the Surveillance, Epidemiology,
and End Results (SEER)-Medicare database, a linkage
of cancer registry and Medicare data, to identify older
adults diagnosed with stage II/III colon cancer (2007-
11) and enrolled in Medicare part D with ≥1 prescrip-
tion dispensed in the month of diagnosis and Medicare
parts A/B in the prior 12 months. We estimated the
monthly point prevalence of ≥1 PIM from 6 months
pre- to 24 months post-diagnosis. To identify predic-
tors of PIM use, we used binomial regression to esti-
mate adjusted prevalence ratios (aPR) and robust
95% confidence intervals.

Results: Among 7,283 older colon cancer patients,
mean age was 78 and most were living with 1+ comor-
bidity (53%). PIM point prevalence was stable before
cancer diagnosis (37-39%), but increased in the 6
months post-diagnosis (initial treatment period) to
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43%, returning to pre-diagnosis levels in months 12-
24 post-diagnosis (35-39%). A higher comorbidity
score (2+ vs. 0, aPR=1.2 (1.2, 1.3)), number of pre-
scriptions >10 vs. 0-2 drugs, aPR=2.1 (2.0, 2.2)),
and claims-based functional dependence (high vs.
low, aPR=1.6 (1.5, 1.7)) predicted PIM use. Digoxin
(doses>0.125 mg/d, 7%), glyburide (3%), and
spironolactone (doses>25 mg/d, 2%) were the most
common PIMs. During initial treatment, PIMs for sup-
portive cancer care, promethazine (3%), megesterol
(2%), and belladonna alkaloids (2%), were common.

Conclusions: PIM prevalence was high during the ini-
tial cancer treatment period due to PIMs used for sup-
portive care. Alternative supportive agents with more
favorable benefit-risk profiles should be considered.
As the majority of PIMs were unrelated to supportive
cancer care, continued efforts to reduce overall PIM
are needed.

642. Prevalence and Predictors of Inappropriate
Medications According to START/STOPP Criteria
Version-2 in Indian Elderly

Pradeep Gunda, Shyla Sharmeen, Anusha
Lokalaboina, Vishwas Hunsur Nagendra and
Satyanaryan Pattnaik

Department of Clinical Pharmacy, Talla Padmavathi
College of Pharmacy, Warangal, Telangana, India

Background: Balanced and safe prescribing is diffi-
cult to achieve in older adults with multiple comorbid-
ities. The avoidance of medications that are considered
to be inappropriate is a valuable intervention to im-
prove the safety and appropriateness of prescriptions
in this vulnerable population.

Objectives: To determine the prevalence and predic-
tors of Inappropriate Medications according to the
Screening Tool of Older Person’s Prescription
(STOPP) and screening Tool to Alert doctors to Right
Treatment (START) criteria version 2 in elderly
patients.

Methods: Design: This is a prospective observational
study.
Setting: 614 elderly patients (≥60 years) admitted to

medicine wards of 4 private tertiary care hospitals of
Warangal (India) were recruited in this study after
the ethics committee approval. These patients were
followed from admission to discharge.

Main outcome measures: 1) Detecting potentially
inappropriate medications (PIMs) and potentially pre-
scribing omissions (PPOs) as per START/STOPP Ver-
sion-2 by reviewing medical records 2) To determine
the predictors for PIMs and PPOs.
Statistical analysis: Bivariate and Multivariate Lo-

gistic Regression Analysis was used to determine var-
ious predictors for PIMs and PPOs.

Results: Out of 614 patients, 211 patients (34.4%) and
178 patients (29%) were found to have at least one
PIM and PPO respectively. Multi logistic regression
showed that: i) 6-10 days Hospital stay (OR: 2.918,
95% CI: 2.005-4.247, p<0.0001); ii) 5-6 Diseases
(OR: 1.736, 95% CI: 1.017-2.965, p<0.043); iii) ≥5
Medications during hospital stay (OR: 5.077, 95%
CI: 1.778-14.496, p<0.002) are the strongest predic-
tors for PIMs. The Predictors for PPOs were i)
Diseases >3 (OR: 3.197, 95% CI: 2.102-4.822,
p<0.0001), ii) ≥6 days Hospital stay (OR: 2.115,
95% CI: 1.444-3.098, p<0.0001).

Conclusions: A higher prevalence of PIMs & PPOs
compared to previous Indian studies was observed.
Clinicians should carefully monitor Elderly patients
with multiple diseases and polypharmacy as these are
found to be the influential predictors for both PIMs &
PPOs.

643. Effectiveness of the STOPP/START (Screening
Tool of Older Persons’ Potentially Inappropriate
Prescriptions/ Screening Tool To Alert Doctors To
The Right Treatment) Criteria: Systematic Review
And Meta-Analysis Of Randomized Controlled
Studies

Kieran A. Walsh1,2, Barbara Hill-Taylor3, Samuel A.
Stewart4, Jill Hayden5, Stephen Byrne1 and Ingrid
Sketris3

1Pharmaceutical Care Research Group, School of
Pharmacy, University College Cork, Cork, Ireland; 2

Department of Epidemiology and Public Health,
University College Cork, Cork, Ireland; 3College of
Pharmacy, Dalhousie University, Halifax, NS,
Canada; 4Division of Medical Education, Faculty of
Medicine, Dalhousie University, Halifax, NS, Canada;
5Department of Community Health & Epidemiology,
Dalhousie University, Halifax, NS, Canada

Background: STOPP/START are explicit screening
tools that identify potentially inappropriate prescribing
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in older adults. A systematic review published in 2013
found limited evidence of the tools’ efficacy.

Objectives: To synthesize all available evidence from
published randomized controlled trials (RCTs) that
assessed the effectiveness of STOPP/START tools
on prescribing quality, and clinical, humanistic and
economic outcomes in adults aged 65 years and older.

Methods: We performed an updated search of
PubMed, EMBASE, CINAHL, ISI Web of Science
and grey literature to retrieve RCTs published in
English from January 2012 through June 2014. The
Cochrane Risk of Bias Tool was used to assess internal
validity. We performed a random-effects meta-
analysis of the effect of STOPP/START on poten-
tially inappropriate medication (PIM) rates and a
narrative synthesis on other clinical, humanistic
and economic outcomes.

Results: A total of 228 records were identified
afterduplicate removal. Four RCTs (n=1,925 patients)
from four countries were included. Settings of studies
included acute care (n=2) and long-term care facilities
(n=2). The studies differed in implementation of the
tools. Two studies were judged to have a low risk of
bias in key domains, and two were judged to have
moderate-to-high risk of bias. PIM rates in interven-
tion arms were reduced across all trials (range,
12.2%-39.5%), but considerable statistical heterogene-
ity (I2=86.7%) prevented calculation of a pooled statis-
tical summary. Across the trials, we found evidence
that use of STOPP/START reduced falls, episodes of
delirium, hospital length-of-stay, and primary and
emergency care visits. Medication costs were found
to be reduced in two studies. There was no evidence
of improved quality-of-life or mortality.

Conclusions: Application of STOPP/START may be
efficacious in improving prescribing quality, clinical,
humanistic and economic outcomes. More research
investigating these tools is required, especially in frail
elderly and community-living patients receiving pri-
mary care.

644. Potentially Inappropriate Prescribing
Measured by STOPP and START and Functional
Decline and Quality of Life in Older People: A
Cohort Study

Frank Moriarty1, Kathleen Bennett1, Caitriona Cahir1,
Rose Anne Kenny2 and Tom Fahey1

1Royal College of Surgeons in Ireland, Dublin,
Ireland; 2Trinity College Dublin, Dublin, Ireland

Background: Potentially inappropriate prescribing
(PIP), including over- and under-prescribing, is
prevalent in older people. Although PIP has been
shown to be associated with adverse drug events, the
relationship with patient-centred outcomes is less
clear.

Objectives: To determine if PIP is associated with
functional decline and reduced quality of life (QoL)
in a cohort of older people.

Methods: This prospective cohort study included
community-dwellers aged ≥65 years from The Irish
Longitudinal Study on Ageing (TILDA) with linked
administrative pharmacy claims data who were
followed up after two years. PIP was determined using
the Screening Tool for Older Persons Prescriptions
(STOPP) and Screening Tool to Alert doctors to Right
Treatment (START). The association with functional
decline (increased difficulties with Activities of Daily
Living between baseline and follow-up) and QoL
measured by CASPR12 were analysed using
multivariate logistic and linear regression respectively,
adjusting for demographics, medication use and
chronic conditions. Marginal structural models
investigated the impact of time-dependent
confounding.

Results: Of participants followed up (n=1,753), PIP
was detected in 57% by STOPP and 41.8% by
START, and 8.3% of all participants had functional
decline at follow-up. Having a START prescribing
omission was significantly associated with functional
decline (adjusted OR 1.55, 95% CI 1.07, 2.24),
however, no evidence of an effect due to STOPP was
found. CASPR12 scores at follow-up ranged from 5
to 36 (mean 26.2, SD 5.2). Neither presence of any
STOPP nor any START criterion was significantly
associated with CASPR12 score, but considering
number of PIP criteria, having ≥2 START criteria
was associated with a small but statistically significant
reduction in QoL (adjusted β -1.05, 95% CI -1.83, -
0.26). Accounting for time-varying confounding did
not significantly alter these results.

Conclusions: Exposure to START was related to
functional decline and reduced QoL, however, effect
sizes were modest. Optimising prescribing to reduce
PIP may provide an improvement in patient outcomes.
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645. STOPP 2 versus EU(7)-PIM: Comparing
Prevalence and Impact of Inappropriate
Prescribing on Mortality and Hospitalisation
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1Heymans Institute of Pharmacology, Clinical
Pharmacology Research Unit, Ghent University,
Ghent, Belgium; 2Louvain Drug Research Institute,
Cliniques Universitaires Saint-luc, Université
Catholique de Louvain, Brussels, Belgium; 3
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Background: Inappropriate prescribing in older adults
is linked to adverse drug events. Explicit criteria were
developed to identify medication misuse.

Objectives: Comparing prevalence and associations
with outcomes in a cohort of community-dwelling
oldest old (≥80 years) of a subset of clinically-oriented
STOPP 2 criteria and the medication-only EU(7)-PIM.

Methods: Explicit criteria were cross-referenced and
linked to medications and clinical problems of the
Belfrail-Med cohort (n=503). Survival analysis was
performed at 18 months after inclusion using Kaplan-
Meier, with Cox regression to control for covariates.

Results: Mean age was 84.4 years (range 80 – 102).
Mean medication use was 5 (range 0 – 16).
Prevalence of misuse was 72.8% and 56.1%, pre-

dominantly benzodiazepines and lorazepam for
STOPP and EU(7)-PIM respectively.
STOPP and EU(7)-PIM were strongly correlated

(rs=.61, p<.001).
Mortality and hospitalisation rate were 8.9%, and

31.0% respectively. In univariate analysis, neither
STOPP (HR 1.16, 95%CI 0.92 – 1.47), nor EU(7)-
PIM (HR 1.15, 95%CI 0.93 – 1.42) were associated
with mortality. For hospitalisation, STOPP showed a
significant association (HR 1.20, 95%CI 1.06 – 1.36),
but EU(7)-PIM did not (HR 1.11, 95%CI 0.99 – 1.25).
After adjusting for the number of medications, both

misuse measures showed no associations with mortal-
ity (STOPP, HR 0.93, 95%CI 0.69 – 1.24; EU(7)-PIM,
HR 0.99, 95%CI 0.76 – 1.29), nor hospitalisation
(STOPP, HR 0.98, 95%CI 0.84 – 1.14; EU(7)-PIM
HR 0.92, 95%CI 0.80 – 1.0).

Conclusions: Misuse was highly prevalent in
community-dwelling oldest old, but no association
with outcomes was found, whether misuse was
operationalised by the clinically-oriented STOPP 2 or
by the medication-only EU(7)-PIM.

646. Drug Burden in Aging Adults with Intellectual
Disabilities Living in Residential Facilities: A
Cross-Sectional Study

Maire O’Dwyer1, Clare Donegan1, Philip McCallion2,
Mary McCarron3 and Martin Henman1

1School of Pharmacy and Pharmaceutical Sciences,
Trinity College Dublin, Dublin, Ireland; 2Centre for
Excellence in Aging and Community Wellness,
Univerity at Albany, New York, Ireland; 3Dean of the
Faculty of Health Sciences, Trinity College Dublin,
Dublin, Ireland

Background: Use of drugs with sedative and/or anti-
cholinergic effects have been associated with adverse
outcomes such as falls and daytime sedation. Older
people with intellectual disabilities (ID) are at in-
creased risk of exposure to these medicines owing to
higher prevalence of multimorbidity, particularly psy-
chiatric morbidities.

Objectives: The aims of this study were to determine
individuals with ID who live in residential
instititution’s exposure to anticholinergic and/or seda-
tive medication through use of the evidence-based pre-
scribing tool; the Drug Burden Index (DBI), to
identify therapeutic classes contributing to burden
and to examine associations between higher burden
and functional adverse effects.

Methods: Cross-sectional (self-report/proxy report)
medication data were drawn from those living in
residential institutions from Wave2 of the
Intellectual Disability Supplement to the Irish
Longitudinal
Study on Ageing, a study on aging of 708 nationally

representative people with ID aged over 44 years liv-
ing in a variety of settings randomly selected from
the National Intellectual Disability Database. Medica-
tion data were available for 275 participants living in
residential institutions.
Each individual’s exposure to anticholinergic and/

or sedative medicines was calculated using the DBI.
Bivariate analysis examined associations between
functional adverse effects and DBI scores 1-2 and
>2.
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Results: In the eligible population of 275 participants
(59.3% female, 51.3% aged 50-64 years), 92.4%(243)
were exposed to a DBI medicine, a mean (±SD) score
of 1.86 (±1.31), 45.4% (114) a DBI score of >2.0.
Antiepileptics accounted for 26.3% of the cumulative
DBI score in the cohort, followed by antipsychotics
(21.9%) and anxiolytics (14.5%). Higher DBI score
>2) was not significantly associated with daytime
dozing (p=0.99), falls (p=0.80) or constipation
(p=0.70).

Conclusions: Use of medications with anticholinergic
and/or sedative properties in older adults with ID is
high. Utilisation of the DBI tool may be useful in
predicting effects of medication on function in older
people with ID and informing development of inter-
ventions to improve appropriate prescribing.

647. The Effect of Pharmacist-Led Interventions in
Optimising Prescribing in Older Adults in Primary
Care: A Systematic Review

David J. O. Riordan1, Kieran A. Walsh2, Rose
Galvin3, Carol Sinnott4, Patricia M. Kearney5 and
Stephen Byrne6

1School of Pharmacy, University College Cork, Cork,
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pies, University of Limerick, Limerick, Ireland; 4De-
partment of General Practice, University College
Cork, Cork, Ireland; 5Department of Epidemiology
& Public Health, University College Cork, Cork, Ire-
land; 6School of Pharmacy, University College Cork,
Cork, Ireland

Background: Medication-related problems are com-
mon in older people and place a significant burden
on health care resources. Pharmacists can play a key
role in gate-keeping medication appropriateness by en-
hancing the quality and safety of prescribing.

Objectives: To evaluate published studies of pharma-
cist-led interventions addressing potentially inappro-
priate prescribing (PIP) among community-dwelling
older adults receiving primary care in order to identify
components of a successful intervention.

Methods: An electronic search of the literature was
conducted using 12 databases from inception to De-
cember 2015. Studies were included if they were
randomised controlled trials (RCTs) or quasi-
randomised studies that evaluated a pharmacist-led

intervention to reduce PIP among older adults in pri-
mary care compared to usual/routine practice. Study
selection was conducted by two independent re-
searchers. Methodological quality of the included
studies was independently assessed by two researchers
using objective risk of bias criteria e.g. The Cochrane
Risk of Bias Tool. In any case of disagreement con-
sensus was reached with a third researcher.

Results: Two thousand one hundred and ninety three
relevant studies were identified of which 5 met the in-
clusion criteria. Four studies involved a pharmacist
conducting a medication review and providing feed-
back to patients or their family physician. One RCT
evaluated the effect of a computerised tool that alerted
pharmacists when older patients were newly pre-
scribed potentially inappropriate medications. Four
studies were associated with an improvement in pre-
scribing appropriateness. Overall, four of the five stud-
ies were considered to be at high risk of bias.

Conclusions: This review demonstrates that pharma-
cist-led interventions may improve prescribing appro-
priateness in community-dwelling older adults.
However the quality of evidence is low. Further
high-quality research should be conducted to explore
the generalizability of these interventions. Finally,
the role of a pharmacist working as part of a multidis-
ciplinary primary care team requires further investiga-
tion to optimise prescribing in this group of patients.

648. Medication Regimen Complexity and Clinical
Outcomes in Older People: A Systematic Review

Barbara C. Wimmer1, Amanda J. Cross1, Natali
Jokanovic1, Michael D. Wiese2, Johnson George1,
Kristina Johnell3, Basia Diug4 and J. Simon Bell1,2

1Centre for Medicine Use and Safety, Monash Univer-
sity, Faculty of Pharmacy and Pharmaceutical Sci-
ences, Melbourne, Australia; 2Sansom Institute,
School of Pharmacy and Medical Sciences, University
of South Australia, Adelaide; 3Aging Research Center,
Center for Alzheimer Research, Department of Neuro-
biology, Care Sciences and Society, Karolinska
Institutet and Stockholm University, Stockholm, Swe-
den; 4Department of Epidemiology and Preventive
Medicine, Monash University, School of Public Health
and Preventive Medicine, Melbourne, Australia

Background: Additional to the number of medica-
tions that a patient takes, the dose form, dosing fre-
quency, and additional directions for medication use
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increase the complexity of medication regimens. Espe-
cially for older people these factors may be important.

Objectives: To systematically review clinical out-
comes associated with medication regimen complexity
in older people.

Methods: A systematic review of EMBASE,
MEDLINE, International Pharmaceutical Abstracts,
Cumulative Index to Nursing and Allied Health Liter-
ature, and the Cochrane library was conducted using
medical subject headings, Emtree and key search
terms. Inclusion criteria comprised 1) primary peer-
reviewed research articles in English published
January 2000-June 2015, 2) quantification of
medication regimen complexity taking into account
the number of medications plus at least one other
parameter, 3) medication regimen complexity was
calculated for participants’ overall regimen, 4) at least
80% of participants were aged ≥60 years, and (4) the
study investigated a clinical outcome associated with
medication regimen complexity.

Results: Eleven observational studies met the
inclusion criteria. Complex medication regimens
were associated with medication non-adherence
(n=2 of 4 studies), and higher rates of hospitalisation
(n=2 of 3 studies). One study each identified an as-
sociation between regimen complexity and higher
medication management capacity, medication self-
administration errors, Family Caregiver Medication
Administration Hassles, hospital discharge destina-
tion, post-discharge potential adverse drug events
and all-cause mortality. Regimen complexity had
no association with post-discharge medication mod-
ification, change in medication- and health-related
problems, and emergency department visits.

Conclusions: Moderate quality evidence suggests an
association between medication regimen complexity
and non-adherence and there is mixed evidence re-
garding an association with higher rates of hospitaliza-
tion. High quality prospective intervention studies are
needed to determine whether reducing medication reg-
imen complexity improves clinical outcomes in older
people.

649. An Educational Intervention to Reduce Acute
Health Care Consumption in Elderly Patients with
Inappropriate Drugs - A Cluster Randomised Trial
in Primary Care

Katharina Schmidt-Mende1,2, Morten Andersen3,
Björn Wettermark3 and Jan Hasselström1,2

1Section of Family Medicine, Department of Neurobi-
ology, Care Sciences and Society, Karolinska Institute,
Huddinge, Sweden; 2Academic Primary Health Care
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den; 3Centre for Pharmacoepidemiology, Department
of Medicine Solna, Karolinska Institute, Solna,
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Background: Inappropriate drug use may cause 5-
15% of unplanned hospitalizations in the elderly. As
a possible measure to reduce inappropriate prescribing,
drug utilization reviews (DURs) have been proposed.

Objectives: To evaluate an educational intervention
towards general practitioners and nurses working in
primary care, with the aim to reduce acute healthcare
consumption and inappropriate drug use in elderly
patients.

Methods: Cluster randomized trial performed among
69 primary healthcare centers (PHCs) in Stockholm,
Sweden. One PHC dropped out after randomization,
leaving 33 in the intervention and 35 in the control
group. The tutors, two pharmacists, gave two lectures
within 4 months at intervention PHCs, including
theoretical knowledge on inappropriate drug use, feed-
back on prescribing and interprofessional discussions
of how to implement DURs. Follow-up was 9 months.
Outcomes were assessed in all individuals aged ≥65

listed with the participating PHCs (n=118 210) using
healthcare register data. The combined primary out-
come was emergency department visit or unplanned
hospitalization. Among secondary outcomes were
major polypharmacy (≥10 drugs ATC 5th level) and
DURs/no of patients.
We estimated risk differences (RD) of outcomes be-

tween intervention and control PHCs using generalized
linear models (binomial family, identity link), taking
into account clustering within PHCs. The difference
in DURs was evaluated at PHC level using a t-test.

Results: During follow-up, 22.9 % of patients in the in-
tervention and 21.9 % in the control group experienced
an emergency department visit or unplanned hospitali-
zation (RD 1.0%, 95%CI -0.58 to 2.56). The prevalence
of major polypharmacy was 11.3% in the intervention
and 10.8% in the control group (RD 0.5%, 95% CI -
0.44 to 1.4). In intervention PHCs, 13.5 DURs/100
patients had been performed, in control PHCs 15.5
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DURs/100 patients (p>0.05). There were no differences
regarding the remaining secondary outcomes.

Conclusions: The intervention had no influence on the
selected outcome measures. Possible reasons for the
lack of effect are discussed.

650. Risk Factors For Unplanned Readmissions In
French Older People Discharged From Acute
Geriatric Units
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Background: Some studies have assessed risk factors
for readmission in older people, but none have consid-
ered drug-related variables except polymedication.More-
over, causes for readmissions are not usually described.

Objectives: To identify the risk factors associated
with 6 month- unplanned readmissions among older
people discharged from acute geriatrics units (AGU),
with a focus on drug-related variables.
To examine causes for readmissions in subgroups at

risk.

Methods: Design: A 6-month prospective multi-cen-
tre cohort study (ancillary study of a randomized con-
trolled trial).
Setting: 6 French acute geriatric units
Subjects: Three hundred and forty eight consecutive

individuals aged 70 and older admitted in emergency
to an acute medical care or surgical from April 2007
to October 2008
Main outcomes measures and statistical analysis:

Factors associated with 6-month unplanned re-
hospitalisation were identified by use of Cox model,
taking into account socio-demographic data, func-
tional abilities, comorbidities and drug-related vari-
ables. Cause for readmissions was assessed in the
subgroups found at risk for readmission.

Results: Unplanned readmissions occurred in 133
(38.2%) participants within the 6 months after discharge
from acute geriatric units. Chronic severe renal failure
(HR at 2.18 (95% CI 1.29-3.69)), chronic pulmonary in-
sufficiency (with HR 1.65 (95% CI 1.06–2.58), and
polypathology, defined as the co-existence of at least 4
chronic diseases among a list of 20 pre-specified dis-
eases (HR at 1.62 (95%CI 1.15–2.29)), were found to
be associated with the risk for 6-month readmissions.
No drug-related variables was associated to the risk for
readmissions. However,drug-related problems were the
first cause for readmission in people with polypathology
or with chronic severe renal failure and the second cause
in people with chronic pulmonary insufficiency.

Conclusions: Risk for 6-month readmissions among
older people discharged from acute geriatric units are
associated with specific severe chronic diseases and
comorbidities. The main cause for these readmissions
in subgroups at risk was drug-related problems.651. Pro Re Nata (as Needed) Medication in
Nursing Homes: The Longer You Stay, the More
You Get?

Michael Dörks1, Guido Schmiemann2 and Falk
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Background: On average, nursing home residents take
five to nine different medications daily. Next to regu-
larly administered long-term medication, this often in-
cludes ‘as needed’ or ‘pro re nata’ drugs, which are
prescribed by the treating physician and administered
by nurses according to the need of the patient. Injudi-
cious pro re nata prescribing can lead to polypharmacy,
potentially harmful drug interactions and total drug
doses exceeding the maximum recommended.

Objectives: To examine characteristics of pro re nata
drug use and potential predictors in nursing homes.

Methods: The multi-center cross-sectional study in-
cluded a heterogeneous sample of 21 nursing homes
in Northwestern Germany. From each nursing home
resident, the medication schedule, socio-demographic
data and underlying diseases were included. Descrip-
tive statistics and adjusted multivariable regression
models were used to analyse the data.
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Results: Overall, the study population comprised 852
residents. Mean age was 83.5 ± 10.5 years. About three
quarters of the study population were female (76.5%).
Of all residents, 638 (74.9%) were treated with at least
one pro re nata medication (2.5 ± 2.3 per resident).
Most commonly used pro re nata drug was
acetaminophen prescribed to 289 (33.9%) residents,
followed by metamizole (30.4%) and ibuprofen
(14.3%). Length of stay above the median (2.1 years)
was associated with a higher number of pro re nata
drugs yielding an adjusted odds ratio of 2.38 (95% CI
1.77, 3.20). Adjusted odds ratio for treatment with five
or more long-term medications was 2.10 (95% CI 1.51,
2.93).

Conclusions: The high prevalence of pro re nata
medication should be taken into account when
considering polypharmacy and inappropriate drug
use in nursing homes and highlights the importance
of an accurate documentation. Since number of pro
re nata drugs was associated with length of stay, phy-
sicians should regularly reconsider the need of each
drug on the medication schedule. Further studies are
needed to assess how often such medication is really
administered and to examine the impact on health
outcomes.

652. Assessment of Frequency and Effects of
Potentially Inappropriate Medications in Elderly
Persons: An Italian Population-Based Study

Francesco Giorgianni1, Ylenia Ingrasciotta1, Ilaria
Marcianò1, Michele Tari2, Achille P. Caputi3 and
Gianluca Trifirò3
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“G. Martino”, Messina, Italy; 2Pharmaceutical Ser-
vice, Caserta Local Health Unit, Caserta, Italy; 3De-
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Background: Potentially inappropriate medications
(PIMs) are commonly used in elderly increasing the
risk of severe adverse drug reactions (ADR) in this
frail population.

Objectives: This population-based study was aimed at
measuring frequency of PIMs and their association
with the risk of hospitalization and emergency depart-
ment visits (EDV) in an elderly population of Southern
Italy.

Methods: We measured the frequency of elderly
receiving PIMs, as listed in the Updated Beers
Criteria, using Caserta Local Health Unit database
during the years 2010-2014. Thereafter, a cohort
study was conducted matching new PIM users to
PIM-free patients by sex, age, and number of pre-
scribed drugs within one month prior to the index
date (ID), defined as the first PIM prescription for
users. Propensity score adjusted COX-regression ex-
amined the association between PIM use and the risk
of all-cause hospitalization and EDV within 30 and
90 days after ID.

Results: Overall, 13,669 (11% of the total elderly)
new PIM users were matched to as many non-users.
PIM users received more frequently ketorolac
(13.6%) and doxazosin (10.5%). Within 30 days after
ID, 1,553 (11.4%) PIM users received >1 PIM. The
most frequent comorbidities were hypertension
(83.9%) or lipid metabolism disorders (32.2%).
For PIM users, a statistically significant increase of

all-cause hospitalization risk was observed within 30
days (RR: 1.26; IC95%: 1.10-1.44) and 90 days (RR:
1.12; IC95%: 1.02-1.24) after ID, as well as observed
for the EDV risk within 30 days (RR: 2.03; IC95%:
1.65-2.50) and 90 days (RR: 1.72; IC95%: 1.50-
1.98) after ID. Considering subjects receiving >1
PIM, a higher risk of hospitalizations was observed
within 30 days (RR: 1.64; IC95%: 1.16-2.33) and 90
days (RR: 1.62; IC95%: 1.26-2.07) after ID, as well
as a 2-fold increased risk of EDV within 30 days and
90 days after ID (RR: 2.22; IC95%: 1.34-3.68 and
RR: 2.04; IC95%: 1.43-2.91, respectively).

Conclusions: PIM use was associated with an in-
creased risk of all-cause hospitalization and EDV
within 30 and 90 days after ID. Identification of alter-
native medications may help in decreasing PIM use, in
order to prevent ADRs.

653. Changes in Prescription and Over-the-
Counter Medication and Dietary Supplement Use
Among Older Adults in the United States, 2005 vs.
2011

Dima Qato1, Jocelyn Wilder1, Philip Schumm2,
Victoria Gillet2 and Caleb Alexander3

1University of Illinois at Chicago, Chicago, IL, United
States; 2University of Chicago, Chicago; 3Johns Hop-
kins School of Public Health, Baltimore, MD, USA
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Background: Prescription and over-the-counter medi-
cines and dietary supplements are commonly used,
alone and together, among older adults. The impact
of recent regulatory forces on these patterns, however,
is not known.

Objectives: (1) To characterize changes in the preva-
lence of medication use, including concurrent use of
prescription and over-the-counter medications and die-
tary supplements; and (2) to quantify the frequency
and types of potential major drug-drug interactions.

Methods: Descriptive analyses of a longitudinal, na-
tionally-representative sample of community-dwelling
older adults aged 62 through 85 years. In-home inter-
viewswith directmedication inspectionwere conducted
in 2005-2006 (N=2,351) and again in 2010-2011
(N=2,206). We defined medication use as the use of at
least one prescription or over-the-counter medication
or dietary supplement at least daily or weekly and con-
current use as the regular use of at least twomedications.

Results: Use of at least 1 prescription medication
slightly increased from 84.1% in 2005-2006 to
87.7% in 2010-2011 (p<0.05). The concurrent use of
at least 5 prescription medications increased from
30.6% to 35.8% (p<0.001). While the use of over-
the-counter medications declined from 44.4% to
37.9%, the use of dietary supplements increased from
51.8% to 63.7% (all p <0.001). There were clinically
significant increases in the use of statins (33.8% to
46.2%), anti-platelets (32.8% to 43.0%), and omega-
3 fish oils (4.7% to 18.6%) (all p <0.05). In 2010-
2011, 15.1% of older adults were at risk of a potential
major drug-drug interaction, compared to 8.4% in
2005-2006 (p<0.001). The vast majority of these
interacting regimens involved medications and dietary
supplements increasingly used in 2011.

Conclusions: Use of prescription medications and di-
etary supplements, and the concurrent use of
interacting medications, has increased since 2005,
with nearly 1 in 6 older adults potentially at risk for
a major drug-drug interaction. Improving safety when
using multiple medications has the potential to reduce
preventable adverse drug events associated with med-
ications commonly used among older adults.

654. Feasibility of Using Real-World Databases to
Assist Discovery of Unknown Associations Between
Genetic Diseases and Other Health Conditions --A
Testing Case of Gaucher’s Disease and Parkinson’s
Disease

Zhiwen Liu, A. Lawrence Gould, David J. Stone,
Heiko Runz, Jennifer K. Pai and Edward A.
Bortnichak

Merck, Kenilworth, NJ, USA

Background: Few studies have explored the feasibil-
ity of using real-world databases (RWD) to discover
unknown associations between genetic diseases and
other health conditions. General RWD may help to
substantiate genetic links between Mendelian and
common, complex diseases at the level of a large
health-care population.

Objectives: Use Gaucher’s disease (GD), a rare lyso-
somal storage disorder caused by mutations in the
GBA gene, as a test case to examine whether the
known association between GBA mutations and
Parkinson’s disease (PD) can be detected under a set-
ting of screening in a general-purpose claims database.

Methods: We identified GD subjects who had at least
one HCPCS (Healthcare Common Procedure Coding
System) code for enzyme replacement therapy (ERT)
in a US claims database with data up to 9/30/2014.
Ten controls without GD were randomly selected
matched by age and gender for each GD. We used
Clinical Classifications Software (CCS) to automati-
cally pre-classify all health conditions claims for both
GD and controls as single-level CCS diagnoses. The
associations between GD and every pre-classified
CCS category were measured by Odds ratio (OR) and
95% CI, standardized proportion differences (SPD)
and posterior probabilities through Bayesian screening.

Results: 894 GD subjects were identified from the da-
tabase. 68% of them had GD related diagnoses and
30% had other treatment supporting claims when they
had ERT claims (both non-mutually exclusive). All
three association measures indicated a probable associ-
ation between GD and PD: 1) OR 4.9 (95% CI 2.4-
9.7); 2) SPD is 0.12; and 3) posterior probabilities by
various levels of observed “true” ORs (≤3, 4, 5, 6, 7
and 8) assuming critical OR=4 in Bayesian screening
are: 0.000, 0.002, 0.004, 0.006, 0.009 and 0.017.

Conclusions: The known association between GD and
PD can be detected as a signal in non-hypothesis test-
ing settings in our testing database. RWD warrants fur-
ther studies as a valuable resource in discovery of
potential novel associations.
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655. Meta-Analysis of the Genome Wide
Association Studies (GWAS) on the Intolerance of
Angiotensin Converting Enzyme Inhibitors
(ACEIs)

Seyed Hamidreza Mahmoudpour1, Moneeza K.
Siddiqui2, Abirami Veluchamy2, Folkert W.
Asselbergs3, Patrick C. Souverein1, Catherine E. de
Keyser4, Albert Hofman4, Bruno H. Stricker4,
Anthonius de Boer1, Anke-Hilse Maitland- van der
Zee1 and Colin N. A. Palmer2

1Pharmacoepidemiology & Clinical Pharmacology,
UIPS, Utrecht University, Utrech, Netherlands; 2Med-
ical Research Institute, University of Dundee, Dundee,
UK; 3Cardiology, Div. Heart and Lungs, UMC
Utrecht, Utrecht, Netherlands; 4Epidemiology, Eras-
mus MC, Rotterdam, Netherlands

Background: ACEIs are frequently used to treat hyper-
tension and heart failure. Cough and angioedema are the
two main adverse drug reactions (ADRs) associated
with ACEI use that occur in up to 20% of the patients
and are the main reason of therapy discontinuation.

Objectives: To identify single nucleotide polymor-
phisms (SNPs) associated with switching of an ACEI
to an angiotensin receptor blocker (ARB) as a marker
for ADRs.

Methods: A cohort of patients starting ACEIs was
identified within the Rotterdam Study in the Nether-
lands and the GoDARTS study in Scotland. Cases
were subjects that switched from an ACEI to an
ARB while controls were subjects who used ACEIs
for at least 2 years and did not switch. The validity
of using switching as a marker for ACEI-induced ad-
verse drug reaction (ADR) was investigated in a subset
of users that had the primary care records available. A
GWAS using an additive model was performed and re-
sults were meta-analyzed using METAL.

Results: In total 5109 ACEI starters were included in
the study of which 959 were cases. The validation of
switch as marker for ACEI-induced ADRs showed
the positive predictive value of 90.5% for at least pos-
sible ADRs within a subset of 1132 patients. Ten SNPs
within four genes reached the GWAS significance level
in the meta-analysis. The strongest associated SNP was
located on chromosome 17q25 (MAF=0.16, OR=1.52
[95%CI: 1.32-1.76], p=6.2x10-9).

Conclusions: These results indicate a substantial con-
tribution of genetic variation in determining the risk of
ACEI-induced ADRs, and warrant further studies in
larger populations.

656. Long-Term Survival After Myocardial
Infarction: Impact of Patient Non-Compliance to
the EOLE Study Protocol
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Bernard1, Regis Lassalle1, Patrick Blin1 and Nicholas
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1BordeauxPharmacoepi, INSERMCIC1401University
of Bordeaux, Bordeaux, France; 2Cardiology, Hopital
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Background: Non-compliance to secondary
prevention is difficult to measure. Adherence to an
observational study protocol may be a proxy for global
non-compliance.

Objectives: To study the impact of patient
non-compliance with study questionnaires on
overall mortality.

Methods: EOLE is a cohort of post-MI patients
followed yearly using patient questionnaires. Vital sta-
tus at end of study was reconciled with the national
death registry. Statistical analyses used Cox models
with time-dependent variables.

Results: Of 5525 patients followed 6 years, 2715 pro-
vided data at all possible time-points during the study
or before death (compliants (C)); for 2810 at least one
time-point was missing (non-compliants, (NC)). At in-
clusion, C were older (63.0±12.3 vs 61.2±14.2 years),
more often male (78.7 vs. 75.8%) and retired (58.9 vs
49.0%), with lower BMI (18.4 vs 19.3% above 30)
than NC. Fewer C smoked (5.9 vs 12.6%), were dia-
betic (14.7 vs 18.9%) or had previous MI (12.1 vs
13.9%). There was no difference in hypercholesterol-
emia, excess triglycerides, hypertension, or in the in-
clusion MI. C were more often enrolled in a physical
rehabilitation program (43.6 vs 38.8%); Post MI treat-
ment was beta-blockers 90.7 vs. 88.5%, antiplatelet
agents 99.6 vs.99.5%, statins 97.6 vs. 95.6% and
ACEI/ARB 83.2 vs. 82.0%.
Overall mortality was 16.9‰ person-years (PY) in

C vs 30.6 in NC. Coronary mortality in C was 3.9 vs
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4.5‰ PY in NC. Coronary morbi-mortality was
37.9‰ in C vs 45.5‰ in NC.
In the fully-adjusted Cox model, non-compliants

had higher all-cause deaths (HR 2.70; 95%CI [2.33-
3.22]); Age (1.65 [1.06-2.56] for 50-59 to 17.9
[11.6-27.6] for ≥ 80, vs. <50), diabetes (1.36 [1.11-
1.63], and smoking (1.76[1.22-2.53]) were associated
with higher mortality. Statins (0.63 [0.50-0.79]) and
ACEI (0.75 [0.62-0.91] were associated with lower
death rates.

Conclusions: Non-compliance with the protocol was
the strongest predictor of all-cause death post-MI per-
haps because of non-compliance to secondary preven-
tion. Compliance to follow-up is easy to monitor and
should be included in analytical models of survival
or outcomes studies.
657. In Silico Integration of Epidemiologic and
Genetic Evidence on Sex/Race-Related Modifying
Effects on Hip Arthroplasty Outcomes

Yelizaveta Torosyan1, Nilsa Loyo-Berrios1, Tigran
Karapetyan1, Terrie Kitchner2, Murray Brilliant2 and
Danica Marinac-Dabic1

1Division of Epidemiology, Center for Devices and
Radiological Health, Food and Drug Administration
(FDA), Silver Spring, MD, USA; 2Marshfield Clinic
Research Foundation (MCRF), Marshfield, WI, USA

Background: Translational epidemiology and preci-
sion medicine applications are key prerequisites for
enabling CDRH’s vision to provide access to safe
and effective medical devices.

Objectives: As part of DEPI/CDRH’s regulatory re-
search program, which is aimed at integrating epide-
miologic and genetic evidence for more predictive
evaluation of real-world device performance, the cur-
rent project is focused on new evidentiary approaches
to evaluating safety of hip arthroplasty.

Methods: Study design was based on a retrospective
analysis of pre-existing data pertaining to hip
arthroplasty. Using the Nationwide Inpatient Sample,
Agency for Healthcare Research & Quality (NIS/
AHRQ), the hip arthroplasty related procedures and
adverse events (AE) were identified by corresponding
ICD9 codes. AE frequencies and AE odds ratios strat-
ified by sex/ethnicity were obtained using STATA14.
Using the available genetic data on White patients
with hip arthroplasty (Personalized Medicine Research
Project, PMRP/MCRF), the frequencies of hip

arthroplasty related AEs were also analyzed in juxta-
position to the allele distribution of some disease-re-
lated SNPs.

Results: NIS/AHRQ-derived epidemiologic evidence
revealed a presence of intricate sex/race-related modi-
fying effects on the occurrence of main AE in hip
arthroplasty (V43.64). Among other trends, White Fe-
males showed higher frequency of Dislocation
(996.42; OR=1.16 [1.12-1.20]), but lower frequency
of Osteolysis (996.45; OR=0.54 [0.50, 0.58]. PMRP/
MCRF-derived evidence showed that some of the
trends were associated with SNP linkage disequilib-
rium. For instance, a higher frequency of Osteolysis
in White Males vs. White Females was accompanied
by a 2-fold increased C(T) Minor Allele Frequency
in rs7121.

Conclusions: In silico analysis of pre-existing epide-
miologic and genetic data can enable more precise
evaluation of implant-related outcomes in sex/ethnic-
ity-stratified patient subgroups as well as more effi-
cient identification of implant-related genetic
markers, thus facilitating precision medicine applica-
tions to medical devices.

658. Multi-Variant Genetic Panel for Genetic Risk
of Opioid Addiction

Keri Donaldson1, Joe Lopez2 and Sherman Chang2

1Biochemistry and Molecular Biology, Institute of
Personalized Medicine, Penn State University College
of Medicine, Hershey, PA, USA; 2AutoGenomics,
AutoGenomics, Vista, CA

Background: Over 116 million people worldwide
have chronic pain and prescription drug dependence.
In the US, opioid abuse accounts for the majority of
overdose deaths. Genetic factors which may play a
key role in opioid prescription addiction are generally
not evaluated in clinical practice. We believe a subset
of patients with chronic pain are genetically
predisposed to opioid dependency.

Objectives: Develop and evaluate a model to deter-
mine risk of prescription opioid addiction with a
multi-variant NeuR panel.

Methods: We genotyped samples for 16 SNPs in-
volved in the brain reward pathways from 37 patients
diagnosed with prescription opioid/heroin addiction
and 30 normal control patients with a multiplexed
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film-based microarray technology (AutoGenomics,
Vista, CA). The NeuR panel targets 16 mutations: 5-
HTR2A (rs7997012), 5-HTTLPR (rS25531), COMT
(rs4680), DRD2 (rs1800497), DRD1 (rs4532), DRD4
(rs3758653), DAT1 (rS6347), DBH (rs1611115),
MTHFR (rs1801133), OPRK1 (rs1051660), GABA
(rs211014), OPRM1 (rs1799971), MUOR
(rs9479757), GAL (rs948854), DOR (rs2236861)
and ATP-BCT (rs1045642). Data were modeled with
TreeNet 10-fold cross validation (Salford Systems,
San Diego, CA), and generates a weighted score.

Results: Observed data: ROC statistic=0.92, sensitiv-
ity=82%(95% CI: 66-90), specificity=75%(95% CI:
56-87), positive predictive value=78%(95% CI: 61-
89), and negative predictive value=80%(61-92).
TreeNet “learn” data: ROC statistic=0.92, sensitiv-
ity=92%, specificity=90%, precision=92%, and over-
all correct=91%. TreeNet “test” data: ROC
statistic=0.80, sensitivity=72%, specificity=80%, pre-
cision=82%, and overall correct=77%. Variable rank-
ing showed important SNPs associated with opioid
drug/heroin addiction include: OPRM1 (rs1799971),
5-HTR2A (rs7997012) and DRD2 (rs1800497).

Conclusions: The prediction algorithm with the NeuR
panel can be used for the prescription opioid addiction
risk assessment. By identifying patients with high risk
to prescription opioid addiction along with mutations
status of cytochrome p450 genes involved in therapeu-
tics, it may provide information to physicians to im-
prove therapeutic decisions in pain management,
guide to medical detoxification and reduce adverse
events for patients.

659. KRAS Testing Status in Patients with
Metastatic Colorectal Cancer – A Danish
Population-Based Study

Anne G. Ording1, Trine Frøslev1, Margaret
McCusker2, Elaine Cheng3, Lisa Wang2, Julie Ta3,
Vera Ehrenstein1 and Henrik T. Sørensen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Genentech, Inc.,
South San Francisco, CA, USA; 3Roche Molecular Di-
agnostics, Pleasanton, CA, USA

Background: Mutant KRAS predicts absence of re-
sponse to treatmentwith epidermal growth-factor recep-
tor (EGFR) monoclonal antibodies, but little is known
about the prevalence of specific KRAS mutations in

real-world populations of patients with primary or dis-
tant metastatic colorectal cancer (mCRC) at recurrence.

Objectives: Using data from Danish population regis-
tries, we examined prevalence of KRAS testing and
distribution of KRAS mutations in patients with
primary mCRC and in mCRC patients with distant
metastasis at recurrence.

Methods: Between 2009 and 2013, we identi-
fied newly diagnosed patients with primary
mCRC in the Danish Cancer Registry or pa-
tients with distant metastasis at recurrence in
the Danish National Patient Registry, covering
all Danish hospitals. We identified KRAS test-
ing status and mutation types by linkage to
the Danish National Pathology Register
(DNPR). We included all KRAS test results
recorded through 2014 and described the dis-
tribution of specific KRAS mutations according
the mCRC type.

Results: We identified 4,538 patients with primary
mCRC and 2,707 mCRC patients with distant metasta-
sis at recurrence.
Among the patients with primary mCRC, 1,591 (35%)

had KRAS test results in the DNPR, of whom 695 (44%)
tested positive for a KRAS mutation, including 463 pa-
tients with a specific mutation identified. Among these
463 patients, 383 (83%) and 76 (16%) had exon 2 muta-
tions in codon 12 and 13, respectively.Among the
mCRC patients with distant metastasis at recurrence,
880 (32%) had KRAS test results in the DNPR, of whom
387 (44%) tested positive for a KRAS mutation, includ-
ing 232 patients with a specific mutation identified.
Among these 232 patients, 184 (79%) and 45 (19%)
had exon 2 mutations in codon 12 and 13, respectively.

Conclusions: In our data from routine clinical prac-
tice, the prevalence of KRAS mutations was similar
to that seen in data from clinical trials. The prevalence
of KRAS testing and the distributions of specific muta-
tions were similar among Danish patients with primary
mCRC and distant mCRC at recurrence diagnosed
with mCRC between 2009 and 2013.

660. Comorbidity Among Patients with Metastatic
Colorectal Cancer According to KRAS-Mutation
Testing Status – A Danish Nationwide Prevalence
Study
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Anne G. Ording1, Trine Frøslev1, Margaret
McCusker2, Elaine Cheng3, Julie Ta3, Vera
Ehrenstein1 and Henrik T. Sørensen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Genentech, Inc.,
South San Francisco, CA, USA; 3Roche Molecular Di-
agnostics, Pleasanton, CA, USA

Background: Mutant KRAS predicts absence of
response to treatment with epidermal growth
factor receptor (EGFR) monoclonal antibodies.
Treatment with anti-EGFR therapies in patients
with metastatic colorectal cancer (mCRC) may
also be contraindicated due to comorbidities.

Objectives: Using data from Danish population
registries, we examined the prevalence of co-
morbidity in patients with mCRC and preva-
lence of KRAS testing at different levels of
comorbidity, defined by the Charlson Comor-
bidity Index (CCI).

Methods: We used the Danish Cancer Registry and
the Danish National Patient Registry (DNPR), cover-
ing all Danish hospitals, to identify mCRC patients di-
agnosed in 2009-2013. We included patients with
primary mCRC (metastatic cancer at first cancer diag-
nosis) and mCRC patients with distant metastasis at re-
currence (recurrent mCRC). Via linkage to the
National Pathology Register, we identified the patients’
KRAS testing status, recorded through 2014. From the
DNPR, we obtained data on all hospital-diagnosed co-
morbidities included in the CCI before the date of
mCRC diagnosis. We computed prevalence of KRAS
testing by level of the CCI-based comorbidity score.

Results: There were 7,245 patients with mCRC (4,538
with primary mCRC and 2,707 with recurrent mCRC).
Overall, 2,258 (31%) patients had CCI score 1-2 and
531 (7.3%) had a CCI score ≥3. Patients with primary
mCRC were more likely to be free of comorbidities
than patients with recurrent mCRC (65% vs. 56%).
Among patients with primary mCRC and recurrent
mCRC, the proportions of patients with a CCI score
of 1-2 were 29% and 35%, respectively. The propor-
tions of patients with a CCI score of ≥3 were 6.2%
and 9.2%, respectively. Proportions of the mCRC pa-
tients tested for KRAS mutation were 1,684/4,456
(38%) among those with CCI score 0; 672/2,258
(30%) among patients with CCI score 1-2; and 115/
531 (22%) among patients with CCI score ≥3.

Conclusions: In Denmark, patients with recurrent
mCRC have a higher level of comorbidity than pa-
tients with primary mCRC. The proportion of patients
tested for KRAS mutations decreased with increasing
comorbidity level.

661. The Prevalence RAS and BRAF Mutations
Among Patients in the Middle East and Northern
Africa with Metastatic Colorectal Cancer

Tamer Garawin1, Kimberly Lowe2, George Kafatos3

and Samuel Murray4

1Amgen Inc, Thousand Oaks, CA; 2Amgen Inc, Seat-
tle, WA; 3Amgen Ltd, Uxbridge, UK; 4Biomarker So-
lutions, London, UK

Background: Anti-EGFR therapies are recommended
for metastatic colorectal cancer (mCRC) patients with
confirmed wild-type RAS (exons 2, 3, 4 of KRAS and
NRAS) status. There is limited published information on
the prevalence of RAS mutations using real world data.

Objectives: The objective of this study was estimate
the prevalence of RAS and BRAF mutations among
patients with mCRC in the Middle East and Northern
Africa (MENA) in an effort to inform the rationale
for biomarker testing and treatment choice.

Methods: The study included 1,669 patients from Au-
gust 2013 to July 2015 with mCRC from Algeria, Bah-
rain, Egypt, Jordan, Kuwait, Lebanon, Libya, Morocco,
Oman, Qatar, Saudi Arabia, and the United Arab Emer-
itus. Information on RAS mutation status was obtained
from one pathology lab using High Resolution Melting
Analysis. Extended RAS analysis was conducted in a
subset of patients, including: overall RAS (exon 2, 3, 4
of KRAS and NRAS; n=750), KRAS exon 2 (n=750),
KRAS exon 3 and 4 (n=507), NRAS exon 2, 3, and 4
(n=507), and BRAF exon 15 (n=78). The proportion
of patients with each mutation was summarized.

Results: The overall RAS mutation in the full sample
was 35.3% (n=589/1669). The observed mutation for
KRAS exon 2 in a subset of patients with extended
RAS analysis (n=750) was 32.4% (243/750). Out of
the subjects with wild-type exon 2 (n=507), the ob-
served mutations rates were as follows: KRAS exon
4 (20/507=3.9%), KRAS exon 3 (13/507=2.6%),
NRAS exon 2 (7/507=1.4%), NRAS exon 3 (6/
507=1.2%), and NRAS exon 4 (0%). The prevalence
of BRAF exon 15 was 3.8% (3/78). The most robust
data on specific RAS mutations was obtained from
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Algeria, Egypt, and Saudi Arabia. The prevalence of
KRAS exon 2 mutations in these countries was as fol-
lows: Algeria (n=33/86=38.4%), Egypt (n=83/
303=27.4%), Saudi Arabia (n=85/245=34.7%).

Conclusions: To our knowledge, this is the first study
to evaluate the prevalence of RAS and BRAF muta-
tions in the Middle East using real world data. The re-
sults of this descriptive study illustrate that there is
variation in the prevalence of RAS and BRAF muta-
tions in MENA.

662. An Estimation of RAS Mutation Prevalence
Amongst Patients With mCRC Using A Meta-
Analytical Approach

George Kafatos1, Kimberley Lowe2, Daniela Niepel3,
Sophie Jenkins-Anderson4, Hal Westhead4, Tamer
Garawin2, Zuzana Traugottová5, Antonios Bilalis6,
Edit Molnar7, Jozsef Timar8, Erika Toth9, Nikolaos
Gouvas10, George Papaxoinis11, Samuel Murray12,
Nadia Mokhtar13, Hana Vosmikova14, Pavel
Fabian15, Alena Skalova16, Piotr Wójcik17, Andrzej
Tysarowski18, Jeannette Rodger19, Mario Barugel19,
J. Han van Krieken20 and Jörg Trojan21

1Amgen Ltd, Uxbridge, United Kingdom; 2Amgen Inc,
Thousand Oaks, CA, USA; 3Amgen GmbH, Vienna,
Austria; 4Adelphi Research (Global), Manchester,
UK; 5Amgen s.r.o., Prague, Czech Republic; 6Amgen
Hellas EPE, Athens, Greece; 7Amgen Kft, Budapest,
Hungary; 8Semmelweis Medical University, Budapest,
Hungary; 9National Institute of Oncology, Budapest,
Hungary; 10Gastro-Intestinal Cancer Study Group,
Heraklion, Crete, Greece; 11Hellenic Cooperative On-
cology Group, University of Athens, Athens, Greece;
12Biomarker Solutions, London, UK; 13National Can-
cer Institute, Cairo University, Cairo, Egypt; 14Uni-
versity Hospital Hradec Kralove, Hradec Kralove,
Czech Republic; 15Masaryk Memorial Cancer Insti-
tute, Brno, Czech Republic; 16Biopticka Laborator,
Plzen, Czech Republic; 17Oncogene Diagnostics Sp.
z.o.o, Krakow, Poland; 18Centrum Onkologii Instytut
im. Marii Sklodowskiej Curie, Warsaw, Poland; 19

Tecnofarma, Santiago, Chile; 20Radboud University
Medical Center, Nijmegen, Netherlands; 21University
Hospital, Frankfurt, Germany

Background: Guidelines for prescribing anti-EGFR
therapy for metastatic colorectal cancer (mCRC) re-
quire prior testing to confirm RAS (exons 2, 3, 4 of
KRAS and NRAS) wild-type status in Europe and
the USA. There is limited published evidence

reporting the prevalence of RAS mutations in patients
with mCRC in a real-world setting.

Objectives: The aim of this study was to use data from
a range of real-world sources to obtain RAS mutation
prevalence estimates for different geographic regions.

Methods: Aggregated RAS mutation prevalence data
were collected from 13 sources, including individual
pathology centers (n=7), mCRC registries (n=3), and
Amgen-sponsored studies (n=3). Data sources in-
cluded in this study originated in Europe (n=10), the
Middle East (n=2), and South America (n=1). A
meta-analysis of all collected data was carried out to
investigate the effect of heterogeneity amongst the
data sources and obtain pooled RAS prevalence esti-
mates for each, using a mixed regression model.

Results: Aggregate data from 4322 patients with
mCRC were included in the pooled meta-analysis.
The overall RAS mutation prevalence across all data
sources was estimated to be 43.5% (95% CI: 41.5–
45.5%). RAS mutation prevalence varied between data
sources, ranging from low estimates of 33.7% (95%
CI: 28.4–39.3%) for a Middle Eastern pathology
dataset, and 34.6% (95% CI: 27.7–42.1%) for a Mid-
dle Eastern mCRC registry, to the highest estimates
of 53.6% (95% CI: 43.2–63.8%) and 54.1% (95% CI:
51.7–56.5%) in two European pathology centers, in
the Czech Republic and Poland, respectively.

Conclusions: This is one of the first studies to carry out
a large pooled analysis of RAS mutation prevalence,
based on real-world data. There was a high degree of
heterogeneity between the sources included, which
could be due to the type of data source, patient selec-
tion criteria, geographic location, or differences in lab-
oratory testing methods. The estimated RAS mutation
prevalence reported here is lower than that in a recent
pooled analysis of past clinical trials, which reported
an overall prevalence of 55.5%. Further investigations
are required to explain the disparity in these findings.

663. A Comparative Effectiveness Review of
Benefits and Harms of PCSK9 Inhibitors

Marian McDonagh1, Kim Peterson2 and Sergio Fazio3

1Medical Informatics and Clinical Epidemioloy/Pacific
Northwest Evidence-based Practice Center, Oregon
Health & Science University, Portland, OR, USA; 2Med-
ical Informatics and Clinical Epidemioloy/Pacific North-
west Evidence-based Practice Center, Oregon Health &
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Scince University, Portland, OR, USA; 3Knight Cardio-
vascular Institute, Oregon Health & Scince University,
Portland, OR, USA

Background: PCSK9 inhibitors, a new class of
cholesterol-lowering drugs with 2 drugs currently
available, cause significant reductions in lipids, but
are costly. Comparative effectiveness can improve
informed decision-making.

Objectives: To conduct a systematic review of
alirocumab and evolocumab.

Methods: We searched for trials of PCSK9 inhibitors
reporting deaths, adjudicated cardiovascular (CV)
events, LDL-C, HDL-C, and harms in Medline, the
Cochrane Library, SCOPUS and ClinicalTrials.gov
in September 2015. We also requested information
from manufacturers. Study selection, assessment, and
synthesis were carried out according to standard re-
view methods, including random-effects models for
meta-analyses.

Results: We found 17 trials, none directly comparing
the drugs or reporting mortality or CV outcomes as pri-
mary outcomes. Alirocumab (75 mg-150 mg subcutane-
ously every 2 weeks) significantly reduced LDL-C (-8%
to -67%) at 12 to 24 weeks, in patients with heterozy-
gous familial hypercholesterolemia and with high or
mixed CV risk not at LDL-C goals on statins. The stron-
gest evidence was for high CV risk patients not at LDL-
C goals. Alirocumab increased HDL-C 6% to 12%. For
adjudicated CV events at 52 to 78 weeks no benefit was
found. There were also no differences in adverse events.
Evolocumab (120 mg subcutaneously every 2 weeks to
420 mg every 4 weeks) significantly reduced LDL-C (-
32% to -71%) at 12 to 52 weeks in patients with hetero-
zygous or homozygous familial hypercholesterolemia,
patients intolerant to statins and those not at LDL-C goal
on statins. Evolocumab increased HDL-C (4.5% to
6.8%). There was no statistical difference in adverse
event outcomes, but more overall adverse events were
with evolocumab. For evolocumab, evidence on adjudi-
cated CV outcomes is insufficient to draw conclusions.

Conclusions: While both drugs result in large im-
provements in lipids, evidence is stronger for
alirocumab in high CV risk not at LDL-C target.
Evidence for evolocumab is stronger for those with
heterogeneous familial hypercholesterolemia and pa-
tients with mixed CV risk not at LDL-C target.
Evidence on adjudicated CV outcomes is unable to
show clear benefit for either drug at this time.

664. Systematic Evaluation of Interventions to
Reduce Overprescribing of Antibiotics for Acute
Respiratory Tract Infections

Marian S. McDonagh1, Kim Peterson1, Kevin
Winthrop2, Amy Cantor3, Brittany Holzhammer1 and
David Buckley4

1Medical Informatics and Clinical Epidemiology/Pa-
cific Northwest Evidence-based Practice Center, Ore-
gon Health & Science University, Portland, OR,
USA; 2Ophthalmology/Infectious Diseases, Oregon
Health & Science University, Portland, OR, USA; 3

Family Medicine/Women’s Health Center, Oregon
Health & Science University, Portland, OR, USA; 4

Family Medicine, Oregon Health & Science Univer-
sity, Portland, OR, USA

Background: Overuse of antibiotics contributes to in-
creasing resistance. Acute respiratory tract infections
(aRTI) often do not require antibiotics.

Objectives: To systematically review evidence on
interventions to reduce antibiotic use for aRTI.

Methods:We searched for studies of interventions de-
signed to improve antibiotic use in aRTIs reporting an-
tibiotic resistance, improved appropriate and overall
prescribing and not causing adverse consequences in
Medline and the Cochrane Library through February
2015 and requested information from rapid diagnostic
test makers. Study selection, assessment, and synthesis
were carried out according to standard reviewmethods,
including random-effects models for meta-analyses.

Results: 133 studies were included; resistance
couldn’t be assessed and definition/ascertainment of
appropriate prescribing varied, so overall use of antibi-
otics was the main outcome. Moderate-strength evi-
dence found improved/reduced antibiotic prescribing
and low-strength evidence of not causing adverse con-
sequences for: clinic-based parent education (21%
overall reduction), public patient education with clini-
cian education (7% reduction overall and better appro-
priateness), procalcitonin for adults (12%-72% overall
reduction), and electronic decision support (5%-9% re-
duction overall and improved appropriateness). Public
parent education alone was low-strength overall. Other
interventions improved or reduced prescribing but had
lacking/insufficient (e.g. rapid step tests and education
plus audit/feedback) or mixed (e.g. delayed prescrib-
ing, CRP tests) evidence on adverse consequences.
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Education for parents of young children with AOM,
point-of-care influenza, tympanometry in children,
and clinician education with audit/feedback had no
benefit and using adult procalcitonin algorithms in
children results in increased prescribing.

Conclusions: Specific education interventions for pa-
tients/parents and clinicians, procalcitonin in adults,
and electronic decision support to reduce overall anti-
biotic prescribing (and in some cases improve appro-
priate prescribing) without causing adverse
consequences, although the reduction in prescribing
varied widely.

665. The Association Between Diabetic
Complications and Androgen Deprivation Therapy
Used for Clinically Localized Prostate Cancer

Marie C. Bradley1, Grace Zhou2, Andrew N.
Freedman1, Reina Haque3, Marianne Ulcickas
Yood4, Stephen K. Van Den Eeden5 and Arnold L.
Potosky2

1Clinical and Translational Epidemiology Branch,
DCCPS, National cancer Institute, Rockville, MD,
USA; 2Lombardi Comprehensive Cancer Center,
Georgetown University Medical Center, Washington,
DC, USA; 3Department of Research and Evaluation,
Kaiser Permanente Southern California, Pasadena,
CA, USA; 4Department of Epidemiology, Boston
University School of Public Health, Boston, MA,
USA; 5Division of Research, Kaiser Permanente
Northern California, Oakland, CA, USA

Background: Androgen deprivation therapy (ADT)
has become increasingly used for localized prostate
cancer and has been associated with an increased risk
of diabetes onset. However, the risk of diabetic com-
plications among patients with existing diabetes has
not been investigated.

Objectives: To examine the association between ADT
use and diabetic complications in diabetic prostate
cancer patients.

Methods: We assembled a retrospective cohort study
of men with newly diagnosed clinically localized pros-
tate cancer enrolled in three integrated healthcare de-
livery systems based in California and Michigan. The
sample included men who were diagnosed between
1995 and 2008, treated with curative intent therapy,
and had existing diabetes at prostate cancer diagnosis
(n=5,336). Men were followed through the date of first

complication, health plan disenrollment, or study’s
end, December 2010, whichever occurred first. Cox
proportional hazards models, adjusted for potential
confounders,were used to examine the associations be-
tween ADT use (versus non-use) and diabetic compli-
cations (any complication), and individual
complications (diabetic neuropathy, diabetic retinopa-
thy, diabetic amputation or diabetic cataract). ADT
use was modelled as a binary time-dependent variable.
We also examined person-year rates of the complica-
tion given that men had varying follow-up lengths.

Results: ADT use was associated with an increased
risk of any complication (first incidence post diagno-
sis) adjusted hazard ratio (HR), 1.15 [95% CI 1.04-
1.27] and a 36% increased risk of diabetic retinopathy
HR 1.36 [95% CIs 1.03-1.80].A statistically signifi-
cant two-fold increase in diabetic amputations (HR
2.23 95%CIs 1.27-3.92), as well as increased risk of
diabetic neuropathies (HR 1.21 95% CIs 1.05-1.39)
and cataracts (HR 1.13 95% CIs 1.01-1.26) were
observed.

Conclusions: Compared to non-ADT users, ADT use
was associated with an increased risk of diabetic com-
plications. As diabetes is a common comorbidity in
men with localized prostate cancer new information
on the adverse consequences of ADT may more fully
inform treatment decisions and appropriate use of ad-
juvant or salvage ADT.

666. Temperature, Real-Time, On-Site, Potency
Monitoring Studies of Three Brands of Amoxicillin
Dispersible Tablets Stored in Hospital and
Community Pharmacies in Different Part of Kerala

S. S. Kiron1 and M. Saritha2

1Dept. of Pharmacy Practice, Academy of
Pharmaceurical Sciences, Kannur, India; 2Dept of
Pharmacy Practice, Crescent College of Pharmacy,
Kannur, India

Background: Quality is of vital importance for patient
safety. The loss of potency may influence the efficacy
and safety of pharmaceuticals. Improper storage of the
pharmaceutical products is one of the fundamental
concerns in patient care.

Objectives: The current study scientifically capture
the variations observed in the temperature and humid-
ity levels in various pharmacy outlets in different part
of Kerala and to study the real time effect of storage on
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the stability of amoxicillin tablet stored in these
outlets.

Methods: Adequate quantities of different brands of
Amoxicillin tablets were selected from hospital and
community pharmacies located in different regions of
Kerala. Samples collected from different time intervals
were suitably coded and analyzed for all the listed
parameters.

Results: Study was observed that, Mean Maximum
Temperature was recorded more in Kannur
(33.350C) and Kozhikode (32.440C) city as compare
to Cochin (31.450C). The Mean Relative Humidity
was recorded more at Cochin (86.75%) as compared
to Kannur (84.5%) and Kozhikode (84.58%). The
study data show that percentage strength was least in
samples collected from Cochin compared with those
collected from Kozhikode and Kannur. Mean kinetic
humidity was more in coastal area, which may have
accelerated the degradation of samples from Cochin.
A significant statistical difference (p= 0.0000) was ob-
served across brands. Microbiological data showed
significant reduction in zone of inhibition for samples
collected from Cochin in comparison with other
regions.

Conclusions: The study identifies the importance of
storage conditions of antibiotics in pharmacies for
the better pharmaceutical care.

667. Cohort Study Examining the Contribution of
Antiepileptic Drugs to Poisoning Deaths in
Epilepsy

Hayley C. Gorton1, Roger T. Webb2, Matthew J. Carr2

and Darren M. Ashcroft1

1Manchester Pharmacy School, University of Man-
chester, Manchester, UK; 2Centre for Mental Health
and Safety, University of Manchester, Manchester, UK

Background: People with epilepsy are known to have
an increased risk of unnatural death, but the extent to
which antiepileptic drugs (AEDs) contribute to ele-
vated risks of fatal accidental and suicidal medicines
poisonings in this population is unknown.

Objectives: To determine the risks of accidental and
suicidal poisoning deaths and the extent to which
AEDs are implicated according to cause of death cod-
ing, in a primary care cohort of people diagnosed with
epilepsy versus those without this condition.

Methods:We conducted a cohort study using the Clin-
ical Practice Research Datalink (CPRD) linked with
Office of National Statistics (ONS) mortality data. Peo-
ple with epilepsy diagnosed between 01/01/1998-31/
03/2014 were each matched with up to twenty people
without epilepsy by age, gender and registered general
practice. Individuals were followed to the earliest of
these dates: death, transfer out of the practice, last data
collection or end of study. Medicine poisoning deaths
were ascertained from ICD-10 codes X40-44 (acci-
dent) or X60-64, Y10-14 (suicide). Cox regression
was used to estimate the relative risk of poisoning
deaths in people with epilepsy versus people without
a history of epilepsy. The specific involvement of med-
ication groups was identified using ICD-10 codes T36-
50 among the contributory causes of death.

Results: A total of 47 poisoning deaths occurred in
42,657 people with epilepsy and 139 in 820,494 people
in the unaffected comparison cohort. People with epi-
lepsy were at an elevated risk of suicidal (HR, 6.81;
95%CI 4.14-11.19) and accidental (HR, 5.92; 95%CI
3.56-9.83) medicine poisoning, when adjusted for age,
gender and area-level deprivation. In both cohorts, psy-
chotropic drugs and opioids were the most commonly
implicated medications. The involvement of AEDs in
poisoning deaths was low in both cohorts, but more
common in people with epilepsy (11% vs 3%). In all
deaths which involved AEDs, the person had been pre-
scribed AEDs within 30 days of their death.

Conclusions: Epilepsy is associated with an increased
risk of death by accidental or suicidal medicine poi-
soning. AEDs are rarely implicated in these events.

668. Level of Evidence for Labeled Dosing
Recommendations in Renal Impairment

Joshua J. Gagne, Nazleen F. Khan, Tara S. Raj, Lajja
R. Patel and Niteesh K. Choudhry

Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, USA

Background: Medications that are renally excreted
frequently require dose adjustment in patients with
kidney impairment. While drug development and ap-
proval in the US are typically based on multiple Phase
I and II studies and one or more larger Phase III ran-
domized trials, the basis for labeled dosing
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recommendations for patients with renal impairment is
less well known.

Objectives: To quantify the level of evidence used to
recommend labeled dosing adjustments for newly ap-
proved drugs in patients with renal impairment.

Methods: We reviewed publicly available drug labels
and approval packages for new molecular entities
(NMEs) approved in the US between 2012 and 2014.
The sample was restricted to 62 renally-excreted
NMEs that were not granted orphan drug status. We
extracted data regarding approved indications; normal
dosing; dosing adjustments for patients with mild
(eGFR >60 mL/min/1.73m2), moderate (eGFR 30 to
<60 mL/min/1.73m2), and severe (eGFR <30 mL/
min/1.73m2) renal impairment; characteristics of stud-
ies used to justify dosing adjustments; and numbers of
subjects in each study. We used descriptive statistics to
analyze our data.

Results: Eighteen of 62 (29%) NMEs had la-
bels that recommended dosing adjustments for
patients with mild, moderate, and/or severe re-
nal impairment. Among these 18 NMEs, 5
(28%) used only pharmacokinetic studies to
justify the recommendations, with no examina-
tion of clinical outcomes for patients with re-
nal impairment. Of the 44 NMEs with no
recommended dosing adjustments for renally
impaired patients, 11 (25%) did not report
assessing the effects of renal impairment.
Across the 51 NMEs that reported assessing
the effects of renal impairment, the median
number of patients with renal impairment eval-
uated was 32 (range 4 to 5,976).

Conclusions: More than a quarter of newly approved
drugs included dosing adjustments for renal impair-
ment in the label, but the recommendations were usu-
ally based on very small numbers of patients and often
based on pharmacokinetic studies alone. More re-
search is needed to understand the benefits and risks
of new drugs in patients with renal impairment.

669. The DIFFuse Algorithm: A Practical Method
for Data Source Identification, Feasibility, and
Follow-Up for Use in Real-World Research Around
the Globe

Margaret S. Richards, Kristin M. Veley and Samantha
K. Sites

Real World Outcomes / Epidemiology, PPD, Inc., Wil-
mington, NC, USA

Background: The growing demand for real-world
data has created a parallel demand for an
efficient means of identifying these sources of
data globally. Sources include: existing
healthcare (claims or EHR) databases, patient/
population surveys, cohort studies and registries.
Some excellent healthcare database compendia
exist, but may not capture disease-specific (DS)
data sources and/or contain updated profiles.
Moreover, sponsors may be interested in identi-
fying individual patients for further study so
that the clinical data in the patient’s electronic
health record can be supplemented with
patient-reported outcomes (PRO) from an
electronic survey.

Objectives: We sought to devise an algorithm that
would identify and vet real-world data sources in se-
lected countries (n=8) throughout NA/EU. We
employed a tiered approach wherein we prioritized
DS registries over non-disease-specific (NDS) com-
mercial database vendors. Our objectives included
identifying: 1) potential sources of registry and com-
mercial vendor data in the initial data-mining (identifi-
cation) exercise, and 2) the most promising sources in
terms of willingness to share data, patient mix and vol-
ume, density of clinical data (feasibility), and potential
to collect PRO data (follow-up).

Methods: We identified potential NDS data sources
through various healthcare database compendia
(Bridge to Data, ISPOR’s Digest, etc.), whereas DS
data sources were identified via Embase, PubMed,
and Google Scholar. Each potential data source was
assigned a Y/N feasibility and follow-up designation
based on various characteristics. Those designated
for feasibility assessment and possible further follow-
up were surveyed via an emailed web link or a tele-
phone call.

Results: A total of 33 unique registries in 8 countries
were identified initially; 18 (55%) of these were se-
lected for feasibility inquiry and follow-up. Among
176 (non-unique) commercial vendors identified via
database compendia; 63 (36%) were chosen for feasi-
bility and follow-up.

Conclusions: Summary results of the feasibility and
follow-up inquires (along with response and engage-
ment data) will be available in Q2 2016.
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670. Worldwide Mapping of Generic Sources of
Real-World Data: A Systematic Review

Xuan Wang1, Raquel Lahoz2, Lisa Burdukova1,
Kristijan Kahler3, Maria Nassim1, Shiva Kumar
Venkata4, Shantanu Jawla4, Amit Kandhare4,
Anilkumar Jalapu4 and Nahila Justo1

1Mapi Group, Stockholm, Sweden; 2Novartis Pharma
AG, Basel, Switzerland; 3Novartis Pharmaceuticals
Corporation, New Jersey, USA; 4Novartis Healthcare
Private Limited, Hyderabad, India

Background: The use of real-world data to assess ep-
idemiology, effectiveness and safety of various inter-
ventions, patient characteristics and treatment
patterns in the management of diseases, has become
an important source of valuable evidence for decision
making among different stakeholders of the health
care system.

Objectives: This study aimed to identify non-disease
specific real-world patient-level data sources on health
indicators, variables and markers which can inform fu-
ture research and real-world evidence generation.

Methods: Medline and EMBASE via OvidSP inter-
face were systematically searched from January 2010
to September 2015 for English and non-English publi-
cations using real-world evidence from generic data-
bases worldwide. Article inclusion was determined
through title and abstract screening; where unclear,
full text was reviewed and/or an internet search was
conducted. A list of unique sources of non-disease
specific patient-level real-world data was compiled.

Results: The review of 10,069 publications yielded a
list of 2,658 unique data sources categorised as admin-
istrative databases (n=1,669), medical records/health
information systems (n=397), health surveys
(n=256), claim databases (n=152), surveillance data-
bases (n=82), observational cohorts (n=58), drug reg-
istries (n=34) and others (n=10). The highest number
of data sources were found in Europe (n=1,180), of
which 825 have national coverage; followed by 590
in the US and 366 in the Asia-pacific region. In Latin
America, 262 data sources were identified, of which
133 only contain regional data. In China most data
sources are medical records/health information sys-
tems. In addition to country-specific data sources,
101 multi-country databases were identified, with in-
ternational and/or continental coverage.

Conclusions: There is a wealth of real world, cost-ef-
fective and reliable sources of information on general
health outcomes globally albeit unevenly distributed.
The identified data sources are being critically evalu-
ated based on its completeness, health-related vari-
ables, linkage and accessibility.

671. Dynamic Real World Data Platform
Integrating Automated Claims and Registry Data
for Pharmacoepidemiologic Studies

Syd Phillips1, Andre Araujo2, Charissa Proctor3,
William Malatestinic2, Cynthia Larmore2, Leslie R.
Harrold4,5, George W. Reed4,5, Deb Casso1, Karin
Johnson1, Jeremy Stamer3 and Susan A. Oliveria6

1Epidemiology and Drug Safety, IMS Health, Seattle,
WA, USA; 2US Medical Affairs Real-World Evidence,
Eli Lilly and Company, Indianapolis, IN, USA; 3Real
World Evidence Solutions, IMS Health, Deerfield, IL,
USA; 4Corrona, LLC, Southborough, MA, USA; 5Uni-
versity of Massachusetts Medical School, Worcester,
MA, USA; 6Epidemiology and Drug Safety, IMS
Health, New York, NY, USA

Background: Real world data (RWD) are used for
pharmacoepidemiologic studies. While RWD have ad-
vantages, single data sources have limitations, e.g.
level of detail, and lack of clinical (disease severity)/
laboratory data. There is a need for comprehensive,
real-time data that support a wide variety of research
objectives across the lifecycle of a drug.

Objectives: Create a dynamic RWD platform in rheu-
matoid arthritis (RA) that integrates claims and regis-
try data to monitor drug use and patient outcomes for
a US drug launch and use the platform to conduct
pharmacoepidemiologic studies.

Methods: The REAL Platform includes data from
PharMetrics Plus® (adjudicated medical claims), Lon-
gitudinal Pharmacy Claims (Rx; data covering about
70% of prescription claims in the United States), Lon-
gitudinal Medical Claims (Dx; professional fee
claims), and the Corrona RA registry. Platform data
are updated quarterly and a rolling 36 months of data
are available. By applying encryption/linking technol-
ogy, patients in >1 data source are linked in a Health
Insurance Portability and Accountability Act-compli-
ant manner.
The REAL Platform includes analytical services/

reporting in a technology suite that uses the Observa-
tional Medical Outcomes Partnership data model,
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provides standard reports (persistence, adherence, line
of therapy), custom reports (integrated views of clini-
cal and economic data), and user-defined queries.
These tools enable development of targeted study pro-
tocols and timely execution of protocol-driven scien-
tific studies.

Results: Over 10 million patients are included in the
platform: 10.8 million in PharMetrics Plus, 160,000
in Dx, 1.1 million in LRx, and >40,000 in the Corrona
RA registry (10,000 with personally identifiable infor-
mation (PII)). About 80% of the registry patients with
PII linked with the LRx, 30% of which (2,995) had the
equivalent of 12 months of continuous enrollment.

Conclusions: Registry data linked with claims pro-
vides comprehensive data that can be used to effi-
ciently address a wide array of study objectives.
Regular data updates and on-demand reporting enable
scientific monitoring of drug use and patient outcomes
before/during/after launch.

672. Time Trends Of Studies Accounting For
Immortal-Time Bias – A Review

Pareen Vora, Gunnar Brobert and Alex Asiimwe

Global Epidemiology, Bayer AG, Berlin, Germany

Background: “Immortal time refers to a period of fol-
low-up during which, by design, death or the study
outcome cannot occur” which systematically overesti-
mates the outcome rate in the unexposed group and at
times also underestimates the rate in the exposed
group in database studies. The illustrations of immor-
tal-time bias (IMTB) in pharmacoepidemiological ob-
servation studies using computerized databases were
published during the year 2003-08 [2-5]. Therefore,
this review will explore its awareness/impact on the
observational studies published since that period and
the methods used for adjusting for IMTB.

Objectives: The main objective of this review is to
present the time-trends of studies accounting for im-
mortal-time bias.

Methods: PubMed and Embase were searched up to
10/Jan/2016 using the keyword ‘Immortal time bias’.
Studies in English language that accounted for IMTB
in the design/analysis were included in the review.
The studies were segregated by year of publication
and the method used to account for IMTB. Letters/ed-
itorials and methodological studies were excluded.

Results: A total of 254 studies were identified and after
removing duplicates, therewere 162 studies.Out of a to-
tal of 162 studies, 68 studies (30/68 conference ab-
stracts) were included in the review which accounted
for IMTB in the design/analyses and started to appear
from 2003. Of the 68 studies, 2 (2003), 3 (2004-05), 2
(2006-2007), 2 (2008-09), 5 (2010-11), 14 (2012-13),
and 40 studies (2014-15), respectively, accounted for
IMTB. Most of the included studies used time-varying/
time-dependent analysis to account for IMTB. Six stud-
ies used landmark analyses to adjust for IMTB.

Conclusions: This review reflects the increasing trend
of awareness and accounting for IMTB in the design/
analysis which was expected since it was first intro-
duced and discussed in database studies. As more
and more pharmacoepidemiological observational
studies are being conducted using computerized data-
bases, it becomes important to take such a misclassifi-
cation of person-time in to account to prevent spurious
results and avoid potential detrimental impact on
clinical practice and health policies.

673. Quality of Cancer Records in the Information
System for the Development of Primary Care
Research (SIDIAP)

Talita Duarte-Salles1, Leonardo Méndez-Boo2,
Francesc Macià3, Marta Banqué3, Ricard Riel-
Cabrera4, Cristian Llàcer-Pinós5 and Maria del Mar
Garcia-Gil1

1Institut Universitari d’Investigació en Atenció
Primària Jordi Gol (IDIAP Jordi Gol), Barcelona,
Spain; 2Catalan Health Institute (ICS), Barcelona,
Spain; 3Servei d’Epidemiologia i Avaluació, Parc de
Salut Mar, Barcelona, Spain; 4CAP El Clot, Catalan
Health Institute (ICS), Barcelona, Spain; 5CAP Casc
Antic, Catalan Health Institute (ICS), Barcelona,
Spain

Background: The Information System for the
Development of Primary Care Research (SIDIAP)
is a potential data source to investigate adverse drug
reactions related to cancer. The number of cancer re-
cords in SIDIAP was previously validated with data
from the Hospital del Mar tumour registry
(RTHMar) as the gold standard which found a high
sensitivity, but moderate positive predictive value
(PPV).

Objectives: To identify possible inaccuracies in the
cancer diagnoses assessment in a primary care
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database (SIDIAP) compared with data from the
RTHMar in Barcelona which could explain the PPV
previously found.

Methods: Patients with a cancer diagnosis (cervix/co-
lon/breast/prostate/lung) recorded in SIDIAP between
2006 and 2012, which were not included in the
RTHMar, from the closest (C1) and farthest (C2) pri-
mary care centres belonging to the catchment area of
the hospital were included. We asked GPs to validate
cancer diagnosis of their assigned patients by checking
the patients’ clinical records from their workstations
(including both primary care records and hospital
data). Anonymised and aggregated data were used
and only GPs had access to patients’ identification.
Descriptive analyses of GPs replies were performed
by centre and cancer site.

Results: In this study, 467 cases were included. The
89% (n=414) of cases diagnoses were confirmed by
GPs (cervix=55%, colon=86%, breast=96%, pros-
tate=93%, lung=75%), 3% (n=16) had a cancer diag-
nosis in a different site, 2% (n=11) were in situ or
benign neoplasms, and 2% (n=8) had no cancer diag-
nosis in their clinical history. From the confirmed
cases, 73% (C1=57%, C2=80%) were not visited at
the hospital of the RTHMar, while 10% (C1=19%,
C2=6%) were visited at the hospital during the study
period, and 6% (C1=11%, C2=4%) before 2006.

Conclusions: The majority of absent cancer cases in
the hospital registry that are recorded in SIDIAP were
confirmed as cancer cases by GPs, and most were
treated in a different hospital, which could explain the
previous findings of moderate PPV for RTHMar con-
firmed cases. These findings insure the quality of can-
cer records in SIDIAP for future research studies.

674. The Danish Centre for Strategic Research in
Type 2 Diabetes (DD2) Study Cohort: Presentation
of 5,870 Patients with New Type 2 Diabetes
Enrolled from 2010 Through 2014

Diana H. Christensen1, Sia K. Nicolaisen1, Klára
Berencsi1, Henning Beck-Nielsen2, Jørgen
Rungby3,4, Søren Friborg2, Ivan Brandslund5, Jens S.
Christiansen6, Allan Vaag7, Henrik T. Sørensen1,
Jens S. Nielsen2 and Reimar W. Thomsen1

1Department of Clinical Epidemiology, AarhusUniver-
sity Hospital, Aarhus, Denmark; 2Diabetes Research
Centre, Department of Endocrinology, Odense Univer-
sity Hospital, Odense, Denmark; 3Department of

Pharmacology, University of Aarhus, Aarhus, Den-
mark; 4Department of Endocrinology,GentofteUniver-
sity Hospital, Copenhagen, Denmark; 5Department of
Biochemistry, Lillebaelt Hospital, Vejle, Denmark; 6

Department of Internal Medicine and Endocrinology,
AarhusUniversityHospital, Aarhus,Denmark7Depart-
ment of Endocrinology, Rigshospitalet and Copenha-
gen University, Copenhagen, Denmark

Background: The Danish Centre for Strategic Re-
search in Type 2 Diabetes (DD2) database is a new na-
tionwide prospective cohort of newly diagnosed type 2
diabetes. The DD2 database and biobank contain de-
tailed interview data, clinical examination data and
biomarker data, collected from general practitioners
and hospital outpatient clinics in all of Denmark.

Objectives: To present baseline data for the first 5,870
patients with new type 2 diabetes prospectively en-
rolled during 2010-2014.

Methods: We linked primarily collected DD2 data for
each participant with data from a nationwide clinical
quality database (the Danish Diabetes Database for
Adults) and with routine registry data on comorbidi-
ties, mortality, and drug-use. Detailed individual-level
information on all reimbursable drugs dispensed at all
pharmacies in Denmark can be linked to each DD2-
participant.

Results: Median age was 62 years (quartiles 53-68),
and 58% were men. A family history of diabetes was
reported in 53%, 61% did no sports during leisure time,
34% were overweight and another 53% obese. To-
bacco smoking (19%) and alcohol overuse (7%) was
not increased compared to the general population.
Within the last year prior to enrolment, 84% had used
a glucose-lowering drug; 77% received oral antidia-
betics only, and 7% received insulin, with 83% having
HbA1c <7.5% at baseline. The most frequently used
oral antidiabetic drug was metformin (used by 80%)
followed by DPP-4 inhibitors (9%), sulfonylureas
(7%), GLP-1 analogues (5%), and SGLT-2 inhibitors
(0.4%). Use of glitazones, meglitinides and alpha-glu-
cosidase inhibitors was negligible. Within the last year
prior to enrolment, 73% received antihypertensive and
70% hypolipidemic treatment. At enrolment, 22% and
14% already had a hospital history of macrovascular
and microvascular complications, respectively. The
mortality rate was 1.06 per 100 person-years (131
deaths); 1.32 in men and 0.72 in women.
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Conclusions: In the future, the DD2 database repre-
sents a very valuable source for
pharmocoepidemiological and outcome studies in type
2 diabetes.

675. The Surveillance of HealthCare in Asian
Network (SCAN): Infrastructure Development for
Multinational Pharmacoepidemiologic Studies
(MPES)

Edward Chia-Cheng Lai1, Martijn Schuemie2, Patrick
Ryan2, Paul Stang2, Yukari Kamijima3, Shinya
Kimura4, Kiyoshi Kubota3, Kenneth K. C. Man5,
Rae Woong Park7, Chien-Chou Su6, Ian C. K.
Wong8, Yea-Huei Kao Yang6, Yinghong Zhang1 and
Soko Setoguch-Iwata1

1Duke Clinical Research Institute, Durham, USA; 2

Janssen Research & Development, LLC, Titusville,
USA; 3NPO Drug Safety Research Unit Japan, Tokyo,
Japan; 4Japan Medical Data Center, Tokyo, Japan; 5

Centre for Safe Medication Practice and Research,
The University of Hong Kong, Hong Kong, China; 6

School of Pharmacy, Institute of Clinical Pharmacy
and Pharmaceutical Sciences, College of Medicine
National Cheng Kung University, Tainan, Taiwan; 7

Department of Biomedical Informatics, School of
Medicine, Ajou University, Suwon, Korea; 8Research
Department of Practice and Policy, UCL School of
Pharmacy, London, UK

Background: The Asian Pharmacoepidemiology
Network (AsPEN) aims to assess safety/effectiveness
of medications in Asia using large databases.
However, an optimal infrastructure to support such
MPES is still being developed. The SCAN aimed to
implement a distributed network approach and apply
a common data model (CDM).

Objectives: To convert four Asian databases (Japan,
Taiwan, Hong Kong, and Korea) and US Medicare
data to a CDM and assess the quality of conversion.

Methods: We converted the Japan Medical Data Cen-
ter Database (JMDC), a 4% random sample of the
Taiwan’s National Health Insurance Research Data-
base (NHIRD), a 1% random sample of the Hong
Kong’s Clinical Data Analysis and Reporting System
(CDARS), Korea’s hospital electronic health records
and 5% Medicare database to the OMOP CDM ver.4.
We generated descriptive statistics from publicly avail-
able OSCAR program to examine the quality of

conversion. All participating sites recorded the pro-
cesses of conversion and reviewed mutually.

Results: It took 30 months to complete the conversion,
including converting standard terminology codes and
the refinements of the conversion. Mapping of
domestic drug codes to standard terminology codes
was the biggest challenge. Examining % of distinct
codes observed in the source data, we mapped 97 %,
87%, 93% and 81% of domestic drug code of US,
Taiwan, Hong Kong and Korea to RxNorm,
respectively. The mapping rate from Japanese
domestic drug to RxNorm was relatively lower than
other countries (71%), but we mapped the rest to
ATC code. We mapped approximately 83%, 99%, 98
%, 93% and 98% of diagnosis codes in Medicare,
JMDC, NHIRD, CDARS and Korean databases
respectively to SNOMED-CT.

Conclusions: The SCAN successfully converted four
Asian databases and Medicare data to a CDM, which
will reinforce moreMPESwithin the AsPEN.Mapping
domestic terminology codes was the biggest challenge.
Further studies are underway to examine and under-
stand possible cross-national differences in healthcare
and drug utilizations and their potential impacts on
multinational safety and effectiveness studies.

676. A Study to Assess the Capture of Sublingual
Immunotherapy Within an Electronic Health
Record (EHR) System

Florence T. Wang1, Edward Green1, Daniel Mines2,
Vinay Mehta2 and Nancy D. Lin1

1Epidemiology, Optum, Waltham, MA, USA; 2

Pharmacoepidemiology, Merck and Co., Inc., Kenil-
worth, NJ, USA

Background: Sublingual immunotherapies (SLITs)
including Ragwitek (Short Ragweed Pollen Allergen
Extract) were approved for marketed use in the US in
April 2014. Because of the potential for serious allergic
reaction, the first dose should be administered under
physician supervision. SLIT initiation is likely to be
missed in claims data as there are no relevant procedure
codes, and the first dose may be provided as part of a
sample pack. However, SLIT initiation may be observ-
able in EHR data.

Objectives: To develop operational definitions to
identify the initiation of Ragwitek within a large US
EHR data system.
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Methods: To identify potential Ragwitek users, we
used natural language processing (NLP) to identify
mentions of Ragwitek in the electronic clinical notes
of the Humedica Research Database. De-identified
clinical notes were then sought and reviewed for a
sample of patients to classify Ragwitek use (initiation,
prevalent use, non-use/insufficient information).
Linking the note review results to the information ex-
tracted via NLP, we looked for patterns (NLP concept
of Ragwitek in combination with NLP modifiers) that
may indicate in-office Ragwitek initiation.

Results: We identified 201 NLP concepts of Ragwitek
from 133 unique notes among 95 patients in 2014. Of
these, we requested 20 notes (among 19 patients); 19
notes (for 18 patients) were received and reviewed. The
notes documented that 9 had initiated Ragwitek, 4 were
prevalent users (i.e., initiation not captured by the note
reviewed), and 5 were non-users. Among the 9 initiators,
5 (56%) had anNLP concept of Ragwitek with amodifier
of “administer” or “self-administer”. Including mentions
of an NLP concept of Ragwitek with a modifier of “start”
and a recorded date corresponding to the date of the note
increased the capture of Ragwitek initiators to 67%.

Conclusions:We identified 3 NLP concept algorithms
that jointly captured 67% of the patients who initiated
Ragwitek. Confirmation that these algorithms are gen-
eralizable to a broader sample of mentions of SLIT
will be needed. Further refinement of the NLP patterns
may also be needed.

677. Pitfalls and Value of Clinical and Laboratory
Values in Electronic Health Record Data

Anita M. Loughlin1, Stephen M. Ezzy1, Anthony P.
Nunes1, Cheryl L. Enger2, David D. Dore1 and John
D. Seeger1

1Epidemiology, Optum, Waltham, MA, USA; 2Epide-
miology, Optum, Ann Arbor, MI, USA

Background: In type 2 diabetes (T2D) studies, elec-
tronic health record (EHR) systems contain clinical
measures and laboratory results that are useful for
evaluating drug effectiveness and safety. However,
collection is part of routine patient care, and is not uni-
formly obtained across patients or time. Further, dif-
ferent instruments and recorders add heterogeneity
and potential error to the data.

Objectives: We applied data cleaning, including re-
striction and outlier removal (marginal and within

patient) and missing data methods to conduct a study
evaluating changes in these measures across consistent
intervals of time.

Methods: Clinical measures (weight, BMI, blood
pressure), and laboratory values (HbA1c, Creatinine,
Albumin-Creatinine Ratio, Lipids, Liver Profiles,
CBC) were extracted from EHR data for T2D patients
initiating a new diabetes drug. We restricted measures
to values having the same units, and within ranges of
plausible values. We further removed within patient
outliers. Pre-treatment values were the last measure
in baseline. Values were summarized quarterly or bi-
annually in the first year of follow-up, using the inter-
val mean when measures were available, or an im-
puted value if no measure was observed.

Results: A cohort of 370,382 patients yielded
393,109 ALTs and over 6 million CBCs. Trimming
removed approximately 3% of observations outside
valid ranges and 2% that were extreme within an in-
dividual. Baseline clinical measures were available
for blood pressure (97%) and BMI (93%). Higher
proportions were missing in the follow-up; 35%
and 51% of patients were missing weight or BMI
in the first and last quarter of follow-up. Measures
important to T2D treatment had low missingness in
baseline: HbA1c (21%) and creatinine (24%); there
was greater missingness in follow-up. Other mea-
sures had greater missingness ranging from 40% to
90%.

Conclusions: The availability of clinical and labora-
tory data in EHR offers advantages and efficiencies
to observational studies. Their use requires an under-
standing of their limitations, and application of
methods to clean and standardize data. Imputation
methods may further enhance the use of these data.

678. The Role of Poison Data in Regulatory
Decision-Making

Syed Rizwanuddin Ahmad

Independent Consultant/Georgetown University
School of Medicine, Lanham, MD, USA

Background: Data from the poison databases such as
the National Poison Data System (NPDS) in the U.S.,
and the TOXBASE in the U.K. are used by national
medicine regulatory agencies, researchers, and the
pharmaceutical industry to assess the safety of medical
products in the postmarketing phase of their lifecycle.
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NPDS is the poisoning surveillance database of the
American Poison Control Centers. TOXBASE is the
primary clinical toxicology database of the National
Poisons Information Service in the U.K.

Objectives: To describe the NPDS in the U.S.
To evaluate the utility of NPDS for identifying,

assessing postmarketing drug safety signals, and
assessing the impact of regulatory decisions.

Methods: A review of the literature and a search in the
U.S. Food and Drug Administration (FDA)’s website
was made to identify case examples where NPDS da-
tabase was used in regulatory decision-making pro-
cess; and to study the impact of regulatory decisions.

Results: There are a number of case examples that
involved acetaminophen/paracetamol; cough and cold
preparations; where data from the NPDS was used to
inform regulatory decision-making. The FDA’s
experience and approach with NPDS data will be
presented with examples of successful use of data to
assist in licensing decision. Salient features of case
examples where NPDS was used will be presented.

Conclusions: NPDS data has been used to study
poisoning patterns of several commonly used
therapeutic products. Regulatory agencies may use
evidence from various data streams and data from the
NPDS is an important data source that is commonly
used by the FDA to help inform regulatory decision-
making. Poison data serves as a tool in the assessment
of postmarketing safety of therapeutic drugs and to
study the impact of regulatory decisions.

679. Determining the Citation Impact of the
Canadian Network for Observational Drug Effect
Studies (CNODES) Publications: Methods and
Outcomes

Ingrid Sketris, Melissa Rothfus, Robyn Traynor,
Melissa Helwig and Samuel Stewart

Dalhousie University, Halifax, NS, Canada

Background: The Canadian Network for
Observational Drug Effect Studies (CNODES)
conducts research on drug safety and effectiveness.
As one measure of success of the knowledge transla-
tion of its findings through publications, we applied ci-
tation metrics, nearly all of which are based on citation
counts (the number of times a publication is cited).

Objectives: To determine the uptake of publications
from CNODES as measured by the quantity and char-
acteristics of their citing articles and to compare cita-
tion tools with respect to accuracy,
comprehensiveness, and timeliness.

Methods: For five CNODES articles (2012-
2014), we searched citation tools Web of Sci-
ence (WoS), Scopus and Google Scholar (GS)
through June 2015. To create a comprehensive
list, citations from all sources were collected
and duplicates removed. We used Fleiss’
Kappa to measure agreement between all three
tools and Cohen’s Kappa for the three
pairwise comparisons. Counts and proportions
were calculated and presented for summarizing
the articles returned, both by article and by
publisher. Logistic regression was used to
compare tools between publishers.

Results: We observed discrepancies in the number of
citing articles found by each source. WoS and Scopus
provided useful analysis tools for tracking citations ac-
cording to variables such as the discipline and country
of citing authors, with the United States (22%), Can-
ada (19%) and the United Kingdom (10%) ranking in
the top 3 of 33 countries. Scopus provided a higher
number of citations (102) than WoS (79), though the
latter did contribute a few unique citations. GS pro-
vided the highest citation count (155) but included du-
plicates and missed some listed by the others.

Conclusions: The most accurate, comprehensive and
current citation count requires careful use of multiple
sources. We determined the frequency of CNODES
publication citation uptake through Scopus, WoS,
and GS tools and identified strengths and limitations.
Knowledge of the publication metrics can help inform
publication decisions to reach desired audiences and
assist in planning further knowledge translation
activities.

680. Impact of the EU Orphan Drug Regulation on
the Development of Orphan Drug: A 15-Year
Analysis

Irene Pan

Value Demonstration, Safety, Epidemiology, Registries
and Risk Management, UBC: An Express Scripts
Company, Dorval, QC, Canada
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Background: The European Union (EU) Orphan
Drug Regulation was adopted on December 16, 1999
and became effective on April 27, 2000, to encourage
the research, development, and marketing of orphan
drugs. It was estimated that the global orphan drug
market totalled nearly $123 billion in 2014 and may
reach nearly $191 billion by 2019.

Objectives: To summarise and highlight what the EU
Orphan Drug Regulation has accomplished since its
inception.

Methods: The European Medicines Agency’s (EMA)
website was searched to collect all rare disease (or-
phan) designations evaluated. The European Public
Assessment Reports (EPAR) for human medicines
published by the EMA was also searched to obtain
the number of approvals and refusals of orphan drug
applications since 2000. The results of the two
searches were cross-reviewed and then combined.

Results: Since 2000, 1,563 compounds applied for or-
phan drug designation; 1,244 (79.6%) received posi-
tive opinion. However, in the past 15 years, only 97
(7.8%, 97/1,244) applied for central market authorisa-
tion in Europe, of these, 85 approvals were granted
(87.6%, 85/97) and 10 were refused (9.7%, 10/97).
Of the 10 refusals, 7 received comments on at least
one aspect of inadequate trial design, which
disallowed proper evaluation of the clinical benefits
of the investigative drug.

Conclusions: The provision of market exclusivity,
protocol assistance, and fee reductions through the
EU Orphan Drug Regulation have led to increased
overall product availability for rare diseases in the past
15 years, year-over-year, as demonstrated by the high
approval rate of market authorisation of orphan drugs.
Of the few that had failed to receive a positive recom-
mendation from the EMA, a common shortfall seemed
to be the lack of fundamental trial design rigour. This
may indicate the lack of knowledge on the sponsors’
part to fully utilise the resources offered by the EMA
on protocol assistance, to minimise the probability of
rejection on grounds of mere deficiencies in research
methodology. Therefore, the promotion of these incen-
tives through the Regulation remains critical in in-
creasing the success of future and ongoing
development of orphan drugs for rare diseases.

681. Weighted Multiple Imputation of Ethnicity
Data That Are Mising Not at Random in Primary
Care Databases

Tra My Pham1, Irene Petersen1, James Carpenter2 and
Tim Morris3

1Department of Primary Care & Population Health,
University College London, London, UK; 2Depart-
ment of Medical Statistics, London School of Hygiene
& Tropical Medicine, London, UK; 3MRC Clinical
Trials Unit at UCL, Institute of Clinical Trials & Meth-
odology, London, UK

Background: Ethnicity is an important factor to be
considered in health research because of its association
with inequality in disease prevalence and the
utilisation of healthcare. Ethnicity recording has been
incorporated in primary care electronic health records,
and hence is available in large UK primary care data-
bases such as The Health Improvement Network
(THIN). However, since primary care data are rou-
tinely collected for clinical purposes, a large amount
of data that are relevant for research including ethnic-
ity is often missing. A popular approach for missing
data is multiple imputation (MI). However, the con-
ventional MI method assuming data are missing at ran-
dom does not give plausible estimates of the ethnicity
distribution in THIN compared to the general UK pop-
ulation. This might be due the fact that ethnicity data
in primary care are likely to be missing not at random.

Objectives: I propose a new MI method, termed
‘weighted multiple imputation’, to deal with data that
are missing not at random in categorical variables.

Methods: Weighted MI combines MI and probability
weights which are calculated using external data
sources. Census summary statistics for ethnicity can
be used to form weights in weighted MI such that
the correct marginal ethnic breakdown is recovered
in THIN. I conducted a simulation study to examine
weighted MI when ethnicity data are missing not at
random. In this simulation study which resembled a
THIN dataset, ethnicity was an independent variable
in a survival model alongside other covariates.
Weighted MI was compared to the conventional MI
and other traditional missing data methods including
complete case analysis and single imputation.

Results:While a small bias was still present in ethnic-
ity coefficient estimates under weighted MI, it was less
severe compared to MI assuming missing at random.
Complete case analysis and single imputation were in-
adequate to handle data that are missing not at random
in ethnicity.
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Conclusions: Although not a total cure, weighted MI
represents a pragmatic approach that has potential ap-
plications not only in ethnicity but also in other incom-
plete categorical health indicators in electronic health
records.

682. The Joint Action Of Patient, Physician And
Pharmacist In Order To Improve Adherence To
Medication

Ivana Prga1, Martina Bago1, Marcel Leppée1, Josip
Culig1 and Ivana Radman2

1Pharmacoepidemiology, Andrija Stampar Institute of
Public Health, Zagreb, Croatia; 2School of Medicine,
Zagreb, Croatia

Background: Medication adherence usually refers to
whether patients take their medications as prescribed
and whether they continue to take a prescribed
medication. The impact of poor adherence grows as
the burden of chronic disease grows worldwide.
Adherence to long-term therapy for chronic illnesses
in developed countries averages 50%.

Objectives: Objective is improve adherence to
medication, especially among patients with
multimorbidity.

Methods: Design: The cross-sectional survey was
conducted at 106 Zagreb, Croatia pharmacies and the
questionnaire was filled out by the study subjects; we
used a 33-item self-administered questionnaire.
Setting: A convenience sample of 635 individuals who

were buying drugs for the treatment of chronic diseases.
Main outcome measures: Study subjects were

divided into two groups, with adherent defined as a
“yes” response to the statement that they “never fail
to take their medication on time.”
Statistical analysis: Student’s t-test and Chi-square

test with a significance level of p<=0.05 were used
when appropriate for the evaluation of the results.

Results: In our study population (n=635), non-adherent
subjects prevailed over adherent subjects (n=370;
58.3%vs. n=265; 41.7%). Themost commondiagnoses
were diseases of the circulatory system (n=500; 36.8%)
and endocrine, nutritional and metabolic diseases
(n=285; 21.0%). The greatmajority of study subjects re-
ported forgetfulness (“I just forgot”) as the main reason
for skipping drug doses, followed by being away from
home and shortage of the drug (having consumed it all).

Conclusions: Nonadherence tomedication is agrowing
concern to patients, physicians, healthcare systems, and
other stakeholdersbecause that it isprevalent andassoci-
ated with adverse outcomes and higher costs of care.
There is usually no single reason for medication
nonadherence, and therefore must be a comprehensive
approach to improve adherence. Research on adherence
has typically focused on the barriers patients face in tak-
ing theirmedications.Commonbarriers toadherenceare
under the patient’s control, so that attention to them is a
necessary and important step in improving adherence.

683. Counselling In Community Pharmacies In The
Nelson Mandela Metropole, South Africa: Codeine-
Containing Analgesics

Brent C. Knoesen and Ilse Truter

Drug Utilisation Research Unit (DURU), Nelson
Mandela Metropolitan University (NMMU), Port
Elizabeth, Eastern Cape Province, South Africa

Background: The rational use of codeine-containing
analgesics will ensure positive health outcomes. Inter-
ventions aimed at effectively counselling clients play
an important role in ensuring the rational use of these
analgesics.

Objectives: The aim of the study was to evaluate the
counselling content provided to clients receiving these
analgesics and how this information compare to the
requirements in pharmacy-specific legal documents.

Methods: Two questionnaires were administered to
pharmacists who dispensed codeine-containing
analgesics. The first questionnaire determined the
content of information on these agents provided to
clients by pharmacists. The second questionnaire
evaluated the information pharmacists perceive as
important regarding the counselling of these agents.
Counselling information perceived as important were
compared to the legal requirements in the Pharmacy
Act 53 of 1974, as amended. Ten community
pharmacies in the Nelson Mandela Metropole were
randomly selected to participate in the survey.
Fieldworkers administered the questionnaires to two
randomly selected pharmacists in each of the
participating pharmacies.

Results: Of the 20 respondents, 85% (n=17) were of
the opinion that counselling clients on the use of
codeine-containing analgesics form an integral part
of the responsibilities of community pharmacists,
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especially due to the side-effect and addiction profile
thereof. However, 85% (n=17) of the respondents
believed that clients are not effectively counselled on
the rational use of these analgesics. Pharmacy-specific
legal documents in South Africa also lack guidelines
in supporting pharmacists in counselling clients using
these analgesics effectively.

Conclusions: Community pharmacists play a valuable
role in ensuring the rational use of codeine-containing
analgesics, and also can provide an important
educational role in informing clients against the risk
of abuse of these agents.

684. The EpiChron Cohort Proven Useful for
Pharmacoepidemiological Studies

Alexandra Prados-Torres1, Beatriz Poblador-Plou1,
Francisca Gonzalez-Rubio1, Jordi Castellsague2,
Susana Perez-Gutthann2 and Alejandro Arana2

1EpiChron Research Group on Chronic Diseases, Ar-
agon Health Sciences Institute (IACS), REDISSEC,
Zaragoza, Spain; 2Epidemiology, RTI Health Solu-
tions, Barcelona, Spain

Background: New sources of reliable data for
pharmacoepidemiologic research are needed. In Ara-
gon (Spain), The EpiChron Research Group on
Chronic Diseases has developed the EpiChron Cohort
linking clinical, services utilization and administrative
information contained in Aragon’s health registries.

Objectives: To describe the EpiChron Cohort in the
context of an European regulatory multidatabase study
of characteristics of new users of cilostazol.

Methods: We identified and described a subcohort of
new users of cilostazol between 2009 and 2012.

Results: The EpiChron Cohort covers all individuals en-
rolled in the public health system of the region of Aragon
in Northern Spain with approximately 1.3 population
from 2010 onwards. The database is based on informa-
tion from the health registries of primary and secondary
care, and it contains detailed data on all prescription
medicines dispensed in the community pharmacies.
The following data are linked at patient level: ad-

ministrative data, clinical information from primary
care, emergency departments and hospital discharges,
hospital procedures, health services use (primary,
specialised, hospital and emergency care), pharmacy
expenditure and health outcomes as mortality.

Studies are to be conducted in collaboration with the
Institute of PublicHealth andHealth ServicesResearch.
Access to medical records by EpiChron researchers to
validatepotential casesor tocomplete additional clinical
information is possible is stated by the research protocol
and approuved by the Research Ethical Committee.
Atotalof4,024subjectshadarecordedprescriptionfor

cilostazol,72%weremen,themedianagewas70.0years,
and74.5%had ahistory of cardiovascular diseases other
than peripheral arterial disease. Hypertension was the
most frequent cardiovascular condition (54.9% of
users). About 82% of users were concurrently treated
with CYP3A4 or CYP2C19 interacting medications,
and10%withpotentCYP3A4orCYP2C19inhibitors.

Conclusions: The EpiChron Cohort is useful for pop-
ulation-based pharmacoepidemiological studies, con-
tains primary and secondary care data and detailed
information on prescriptions dispensed, and it allows
acces to medical records for case validation.

685. Training Pharmacy Students and
Disseminating Information on Appropriate Use of
Medicines: The Weblog as a Tool

Joyce C. M. Faria, Daniela R. G. Junqueira, Raissa C.
F. Cândido, Alba V. S. M. Moraes, Alessandra A. C.
M. Frade, Daniela F. Silva, Erika P. S. Santos,
Louisse C. O. Santos, Mariana F. L. Nascimento,
Weverton T. Silva, Alessandra R. Mesquita,
Cristiane A. Menezes de Pádua and Edson Perini

Department of Social Pharmacy, Federal University of
Minas Gerais, Belo Horizonte, Brazil

Background: The provision of high-quality information
on medicine use is determinant for decision making in
health. Thus, the training of students aiming at adequate
interpretation of scientific evidence on health is crucial.

Objectives: Describe the four-year experience of a
Drug Information Centre in training pharmacy stu-
dents for the provision of information on appropriate
use of medicines.

Methods: Descriptive analysis of a set of educational
activities of pharmacy students using the weblog
(Cemed-Blog - https://cemedmg.wordpress.com/) for
disseminating information on medicines use per-
formed at the Cemed - “Centro de Estudos do
Medicamento” of the Federal University of Minas
Gerais, Brazil. Two/three-page articles are produced
by students summarizing the interpretation of health
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evidences translated into an easy and accessible lan-
guage. This includes different steps within the training
process: identification of sources of information, selec-
tion and collection of information, writing, review by
the Cemed-group, and dissemination through the web-
log. Two professors, one pharmacist and one host re-
searcher supervise all activities.

Results: Eighteen pharmacy students participated in
the activities of the Cemed from 2012 to 2015. Alto-
gether 196 articles were published in the Cemed-Blog.
The top ten read articles included different issues re-
garding the drugs/substances - omeprazole, diarrhea
agents, phosphoethanolamine, non-steroidal anti-in-
flammatories, alcohol and concomitant use with drugs,
generic vs. brand drugs, acetaminophen, clonazepam,
methotrexate and warfarin. Cemed-Blog reached more
than 250,000 entries during the period, coming from
120 countries. Most visits came from Brazil (92%),
United States (4%) and Portugal (2%). Besides, 327
commentaries - including the answers, accompanied
the visits to the Cemed-Blog.

Conclusions: The weblog registered an intense con-
sultation and has motivated pharmacy students to
strengthen their formation on evidence-based health
for disseminating adequate drug information. We be-
lieve that the bilingual publication - portuguese/en-
glish - could expand access to information and
further encourage the training of students.

686. Description of 2014-2015 ICPE Abstract
Submissions

Mary E. Ritchey

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, USA

Background: The annual program of the International
ConferenceonPharmacoepidemiologyandTherapeutic
Risk Management (ICPE) is developed “organically”
from submissions of members of the International
Society of Pharmacoepidemiology (ISPE) rather than
through solicitation around a particular theme.

Objectives: To assess ICPE Taipei (2014) and ICPE
Boston (2015) abstract submissions by overall cate-
gory, population, exposure, outcome, significant inter-
est group (SIG), and country of submission.

Methods: Submitted abstracts were reviewed by ISPE
members and graded 1 (best) to 10 (worst). Mean, and

distribution (range and inter-quartile range [IQR])
were calculated overall and by category.

Results: There were 973 abstracts submitted in 2014
with mean score 4.5 (range 2.3-9.1; IQR 1.2) and
podium presentation cut-point ~3.65. There were 1166
abstracts submitted in 2015 with mean score 4.3 (range
2.0-9.2; IQR 1.2) and podium cut-point ~3.50. More
than 50 of the 2014 podium presentations would not
havemet the 2015 cut-point.Across both years, the larg-
est numbers of abstractswere seen for categories of drug
utilization research/health services research (DUR) and
methods, outcomes of cancer and cardiovascular, expo-
sures of nervous system and cardiovascular, DUR and
Database SIGs, and from the United States.
In addition, across both years, a larger proportion of

pharmacovigilance and pharmacoeconomics/outcomes
research categories had slightly higher (worse) scores
compared with the overall distribution. Slightly larger
proportions of abstracts with high scores were also
noted in both years for outcomes of respiratory disor-
ders, skin disorders, and treatment failure; exposures
of antiinfectives, antineoplastic/immunomodulating
agents, and dermatologicals; and countries in Asia.
Slightly larger proportions of abstracts with low (bet-
ter) scores were noted in both years for population of
pregnant women and for abstracts submitted from the
United States, Denmark, and Australia.

Conclusions: No grouping had a substantially better
distribution of scores or proportion of podium presen-
tations. The ICPE program is generated from a diverse
set of abstracts representing the broad scientific inter-
ests and activities of the ISPE membership.

687. Lost in Translation: No Effect of a High-
Profile Publication on the Co-Prescribing of
Interacting Drugs

Emily K. Acton1,3, Charles E. Leonard2,3, Warren B.
Bilker2,3 and Sean Hennessy2,3,4

1Department of Neurology, Hospital of the University
of Pennsylvania, Philadelphia, PA, USA; 2Center for
Clinical Epidemiology and Biostatistics, Department
of Biostatistics and Epidemiology, Perelman School
of Medicine at the University of Pennsylvania, Phila-
delphia, PA, USA; 3Center for Pharmacoepidemiology
Research and Training, Perelman School of Medicine
at the University of Pennsylvania, Philadelphia, PA,
USA; 4Department of Systems Pharmacology and
Translational Therapeutics, Perelman School of
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Medicine at the University of Pennsylvania, Philadel-
phia, PA, USA

Background: Drug-drug interactions (DDIs) are an
important clinical and public health problem. It is un-
known whether high-profile publications identifying
serious consequences of DDIs influence future con-
comitant use of those medications.

Objectives: To assess whether a high-profile publica-
tion by Juurlink et al. (2003), which demonstrated se-
rious consequences of specific DDIs, reduced the
concomitant use of those drugs.

Methods: We conducted a quasi-experimental study
using prescription claims from a large commercial
health insurer. We examined trends in the prescription
of the object-precipitant drug pairs reported by
Juurlink et al. (2003): glyburide+cotrimoxazole, di-
goxin+clarithromycin, and ACE inhibitors (ACEIs)
+potassium-sparing diuretics. As a comparison group,
we examined trends in prescription of non-interacting
object-control drug pairs: glyburide+amoxicillin, di-
goxin+cefuroxime, and, ACEI+indapamide. The pre-
and post- publication periods were 5/2000-3/2003
and 10/2003-12/2008, respectively. We used Poisson
regression to assess the pre-post change in slope for
the target pairs vs. the control pairs, both overall and
individually.

Results: There was no overall difference in the post-
vs. pre-publication trends for targeted vs. control drug
pairs (p=0.24). When each individual targeted pair was
compared to its control, publication was not associated
with a change in slope for ACEI+potassium-sparing
diuretic (p=0.11). Publication was associated with a
reduction in the co-dispensing of digoxin
+clarithromycin vs. its control (p<0.001; relative
rate=0.9996: CI 0.9993, 0.9998), although this reduc-
tion was small in magnitude. Publication was associ-
ated with an increase in co-dispensing of glyburide
+cotrimoxazole vs its control (p<0.001; relative
rate=1.0220: CI 1.0187, 1.0254).

Conclusions:We found that a high-profile DDI publi-
cation had little to no measurable effect in reducing the
co-prescription of the interacting drugs studied.
Through use of a large, representative database and a
long study period, we demonstrated the need for strat-
egies to improve the translation of knowledge into
clinical practice.

688. Development, Applications, and
Methodological Challenges to the Use of Propensity
Score Matching Approaches in FDA’s Sentinel
Program

John G. Connolly1, Judy C. Maro2, Shirley V. Wang1,
Sengwee Toh2, Candace C. Fuller2, Cathy A.
Panozzo2 and Joshua J. Gagne1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Boston, MA, USA; 2Department of Population Medi-
cine, Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA, USA

Background: Propensity scores (PSs) are an impor-
tant tool for active post-approval medical product
safety surveillance systems, such as the US Food and
Drug Administration’s Sentinel program. By reducing
a vector of covariates into a single number, PSs facil-
itate adjustment for a large number of potential con-
founding variables without limitation by the number
of outcome events. PSs also help protect patient pri-
vacy by minimizing data sharing in distributed data
settings. For these reasons, PSs were incorporated into
the Sentinel routine querying framework in 2013 in the
form of a PS matching (PSM) tool.

Objectives: To describe the development, application,
and performance of PS-based approaches used in Sen-
tinel, with a focus on early challenges and successes
within Sentinel’s distributed database.

Methods: We summarized six applications of the
PSM tool in Sentinel including four retrospective as-
sessments (dabigatran, apixaban, and niacin on
strokes/bleeds, levetiracetam on agranulocytosis) and
two prospective assessments (rivaroxaban on stroke/
bleeds, mirabegron on stroke/myocardial infarction).

Results: In these assessments, the number of included
patients ranged from 28,809 to 581,455, the number of
Data Partners (DPs) ranged from 4 to 10, and the out-
come event rates ranged from 0.04 to 49 per 1000 per-
son-years. Unconditional analyses were determined to
be more statistically efficient than analyses conditional
on the matched set when 1:1 matching. It was discov-
ered that PS matched sets shifted between monitoring
periods due to the dynamic nature of the data when
performing prospective analyses. A lack of new users
caused model convergence issues at smaller DPs in
some assessments and precluded sequential analysis
in one prospective assessment.
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Conclusions: The PSM tool has been successfully ap-
plied to multiple one-time and prospective safety as-
sessments. Future investigations into the use of PS
matching methods in distributed databases should seek
to address challenges related to loss of precision in
conditional analyses, the dynamic nature of the under-
lying data for prospective analyses, and confounding
adjustment in smaller DPs.

689. Effect of Lawyer-Submitted Reports on Safety
Signals in the FDA Adverse Event Reporting
System (FAERS)

James R. Rogers, Ameet Sarpatwari, Rishi J. Desai,
Justin M. Bohn, Nazleen F. Khan, Aaron S.
Kesselheim, Michael A. Fischer, Joshua J. Gagne
and John G. Connolly

Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA, USA

Background: Lawyers have reported adverse events
(AEs) related to prescription drugs to FAERS as part
of ongoing litigation; this practice can inflate measures
of disproportionality. However, the extent to which
lawyer reporting of one AE obscures the ability to de-
tect a safety signal for another AE is unknown.

Objectives: To assess the effect of lawyer-submitted
AE reports on the ability to detect safety signals in
FAERS using three known drug-AE associations (iso-
tretinoin/birth defects; atorvastatin/rhabdomyolysis;
rosuvastatin/rhabdomyolysis) in which the drug of in-
terest was the subject of litigation for different AEs.

Methods: Publicly available FAERS data from Jan
2004 to Sept 2015 were used to estimate yearly cumu-
lative proportional reporting ratios (PRRs) and 95%
confidence intervals (CIs) for the drug-AE pairs of in-
terest with and without lawyer-submitted reports,
where PRR is the AE prevalence for a drug divided
by the corresponding AE prevalence for all other
drugs. A signal was defined as a lower bound of the
95% CI ≥1 and ≥3 individual reports. We determined
if the inclusion of lawyer-submitted reports delayed
time-to-signaling for the pairs of interest.

Results: Cumulative PRRs met signaling criteria for
each pair in each year, with and without inclusion of
lawyer reports. For isotretinoin, early lawyer reports
for birth defects slightly increased PRRs for birth de-
fects before 2008, with the largest increase in 2006

(2.9 [95% CI: 2.4, 3.5] to 3.3 [2.8, 3.9]); later reports
for inflammatory bowel disease decreased PRRs for
birth defects after 2011, with the largest difference in
2013 (2.2 [2.0, 2.5] to 1.9 [1.7, 2.1]). In the atorva-
statin analysis, lawyer reports for diabetes reduced
PRRs for rhabdomyolysis in 2014 (16.4 [15.5, 17.4]
to 14.8 [13.9, 15.6]) and 2015 (18.0 [17.1, 19.1] to
15.4 [14.5, 16.2]). Lawyer reporting had no impact
on PRRs for rosuvastatin and rhabdomyolysis.

Conclusions: While lawyer reports of an AE can in-
flate a signal for that AE, it can also modestly reduce
signal strength for other AEs of interest. Despite this,
lawyer reports did not qualitatively affect signaling
in three examples with prominent lawyer reporting
for other AEs.

690. Comparing Spontaneous Report
Disproportionality Measures to Estimates of
Adverse Events from Cochrane Systematic
Reviews

Raphaelle Beau Lejdstrom, Sarah Crook, Tsung Yu
and Milo Puhan

Epidemiology, Biostatistics and Prevention Institute,
University of Zurich, Zurich, Switzerland

Background: Although spontaneous report measures
are used regularly by health authorities to update prod-
uct labels, it is commonly accepted that these measures
should only be used to detect positive signals and that
disproportionality estimates are not thought to be di-
rectly associated with real adverse event relative risk.

Objectives: We aimed to compare disproportionality
measures from the FDA Adverse Event reporting sys-
tem (FAERS) database to adverse event estimates ex-
tracted from Cochrane reviews as a reference standard.

Methods: 30 drugs were randomly selected from the
FAERS database and corresponding updated
Cochrane systematic reviews were screened to extract
data on adverse event risk estimates of medications.
Drug combinations were excluded. Reviews present-
ing groups of drugs, comparing the drug of interest
to another drug or not presenting appropriate estimates
of adverse event relative measures were excluded from
the study. Adverse event terms extracted from the re-
views were mapped to MEDDRA terms by experi-
enced MEDDRA coders blinded to any relative
measure estimates. Corresponding disproportionality
measures and 95% CIs were then calculated for these
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groups of terms and compared with estimates ex-
tracted from the Cochrane reviews. Correlation coeffi-
cients and difference between the estimates were
calculated. Analyses were additionally stratified to in-
vestigate patterns in the relationship between the two
estimates with regards to the number of events used
to calculate the estimate, the quality of the Cochrane
reviews involved, and the seriousness of the adverse
event reported.

Results: Although we found 140 Cochrane systematic
reviews related to the randomly selected drugs, only 3
of them met our inclusion criteria and included appro-
priate reports of adverse event relative risk estimates.
We extracted 86 drug-adverse-event estimates from
the reviews and compared them with corresponding
estimates extracted from the FAERS database. De-
tailed results will be given in the final presentation.

Conclusions: This is the first study comparing mea-
sures from FAERS to adverse event estimates obtained
from Cochrane systematic reviews.

691. An Educational Intervention to Improve
Nurses Reporting of Adverse Drug Reactions

Susana T. Marquez1, Maria T. Herdeiro1,2 and Inês R.
Vaz2

1University of Aveiro, Aveiro, Portugal; 2Northern
Pharmacovigilance Centre, Porto, Portugal

Background: Drug safety data before commercializa-
tion is limited and incomplete which is why
spontaneous reporting system of ADR is fundamental
to the safety surveillance of market medicines.
Nurses can have an important role in adverse drug

reactions (ADR) reporting due to their daily activities
of drugs administration, however among these
professionals there is a high rate of underreporting
which according to previous studies is due to indiffer-
ence (the belief that a single case can not contribute to
medical knowledge) and lack of knowledge about the
pharmacovigilance system.

Objectives: The aim of this study is to evaluate the
quantitative and qualitative increase of ADR reports
by nurses after an educational intervention.

Methods: A quasi- experimental study was performed
in nurses working in primary care in Braga district,
Portugal. 113 individuals were placed in the
intervention group while the control group included

590 individuals. Two educational interventions were
performed to nurses working in primary care in ACES
Cávado II (intervention group) that focused on the
problem of adverse drug reaction, the impact on public
health and spontaneous reporting. Statistical analysis
was based on absolute and relative frequencies.

Results: Between January 2013 and September
2014 the Northern Pharmacovigilance Unit re-
ceived 9 reports per 100 nurses from the inter-
vention group and 5 reports per 100 nurses
from the control group. 37 % of the
intervention group reports and 43% of control
group reports corresponded to serious ADR
(p=1.000). 87% the intervention group reports
and 83% of control group reports corresponded
to described ADR (p=1.000).

Conclusions: The educational intervention increased
1.8 times the number of reports during the study period.
The 2nd intervention had more impact than the 1st one.
There was no significant increase in the quality of

ADR reports in the intervention group. In the 2nd inter-
vention the number of reports increased only at the in-
tervention day.

692. One Size Does Not Fit All - Right-Sized Signal
Detection Systems That Are Appropriate for Your
Portfolio Benefit-Risk Management Strategy

Deirdre M. McCarthy

Benefit-Risk Management, Quintiles, Cambridge, MA,
USA

Background: The requirement to properly plan, track
and manage signals from all sources has never been
greater. This poster describes flexible approaches to
fit-for-purpose signal management strategies in differ-
ent-sized biopharmaceutical companies with differing
benefit-risk management needs.

Objectives:Whether a company holds one or more au-
thorizations, a cost-effective, compliant signal man-
agement system is central to any PV program. We
describe the use of tailor-made signaling strategies in
small and large companies, with a focus on quality
management across the lifecycle of the signal.

Methods: Regulatory expectations for signal man-
agement are becoming more stringent and a quality
framework with good scientific decision making and
prioritization must be demonstrated by all stakeholders.

abstract404

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Over half the signals managed by the European Medi-
cine Agency’s (EMA’s) Pharmacovigilance Risk As-
sessment Committee (PRAC) in its first year of
operation, resulted in changes to the product informa-
tion*andweare seeingan increasing focusby inspectors
on signaling strategies. The second most common criti-
cal finding and the number onemajor inspection finding
made by theMHRA related to signaling strategies**.
In the EU, transparency, compliance and quality

are critical elements of the pharmacovigilance legis-
lation. Regulators and PRAC are making increased
use of EudraVigilance with detected signals cur-
rently published each month and available to the
EU QPPV and general public. FDA continues to ex-
pect strong and swift signal detection and analysis
throughout a product’s lifecycle. We describe the
correct application of the signal management process
including the importance of terminology, strategy
setting, tracking, timely decision making and escala-
tion processes.
We will also summarize the current signal manage-

ment regulatory landscape in a number of major juris-
dictions before moving on to highlight compliant
signaling strategies in different types of companies.
*Meeting highlights from the Pharmacovigilance

Risk Assessment Committee (PRAC) 8-11 September
2014, accessed 12 Sep 2014
** MHRA GPvP Symposium Nov 2015.

693. Withdrawn by Author

694. PRR Computations Over Time Continue to
Reveal Serious Safety Signals Aoon After Drug
Approval

Keith L. Altman

Excolo Law, Southfield, MI, USA

Background: In the past we have written on the use of
PRR over time methodologies to detect signals of pre-
viously unknown adverse events. Furthermore, we
have shows that most times,non-serious adverse
events should be discarded when performing any
disproportionality analysis as differential reporting of
non-serious events introduces differential biases
against finding a signal for new drugs. We update
our previous results with reviews from new drugs such
as SGLTs inhibitors, Benicar (olmesetran), Xarelto
(rivoraxaban), and isotretinoin.

Objectives: To show how the use of PRR over time
methodology provides graphical views of safety data
that allow for more reobust signal detection.
To evaluate signals soon after launch of drugs.

Methods: Data from the FDA AERS system
was selected for use. This data was extensively
prepared to allow for PRR calculations. Last
best cases were determined for reports with
multiple versions. Dates of first report were
computed for each adverse event term in each
report. For each event, the percentage of event
reports to total reports for the drug was com-
puted. These calculations were computed for
each quarter. Because of differential reporting,
nonserious reports were excluded.

Results: There were various safety signal findings for
the subject drugs. Viewing how these signals evolved
over time provided a more intuitive view of the
possible significance of the signal. For the study drugs,
we find strong evidence soon after launch for Coeliac
disease (Benicar), bleeding (Xarelto), diabetic
ketoacidosis (SGLT2’s), and systemic reactions
(isotretinoin).

Conclusions: PRR over time reveals signals that
might not be otherwise obvious looking at a single
point in time. Eliminating non-serious events further
clarifies the signals and more importantly allows for
signals to be seen in newer drugs which may report a
large number of non-serious events soon after launch.

695. Utilising Electronic Healthcare Data To
Support Early Phases Of Safety Signal Assessment

Katherine Donegan, Helena Bird, Brian Burch, Alex
Smith, Olutoyin Agbaje, Temitope Ibitoye, Jenny
Wong, Rebecca Owen and Phil Tregunno

Vigilance and Risk Management of Medicines,
Medicines and Healthcare Products Regulatory
Agency, London, USA

Background: Electronic healthcare record (EHR) da-
tabases are commonly used to conduct
pharmacoepidemiological studies to confirm or refute
signals arising from spontaneous adverse event (AE)
reports. However, there has been limited routine use
of this data earlier in the signal assessment process.

Objectives: To pilot the use of the Longitudinal Data
Explorer (LODEX) software, which is based on
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methods described by Noren et al. 2010 and is de-
signed to provide rapid access to summary EHR data
on prescriptions at drug substance level and clinical di-
agnoses, with the UK Clinical Practice Research
Datalink (CPRD) primary care database and explore
its value in strengthening signal assessment within a
regulatory environment.

Methods: A review of all signals arising from sponta-
neous AE reports and other sources raised at the
MHRA weekly signal management review meeting,
at which they are validated and prioritised for assess-
ment, 07/2014-06/2015 was conducted using LODEX
and the CPRD.

Results: 83 unique drug-event combinations were
discussed as signals during the study period. Of these,
14 were already listed in product information
and a further 20 were for drugs prescribed
mainly in secondary care or available without
prescription. A further 17 were excluded be-
cause they were brand, formulation, or dose
specific issues, the outcome was death, they
were relevant only to a subgroup of patients,
or they related to drug interactions. For the re-
maining 32 (39%) signals, summaries of patient
exposure and incidence of the relevant AE
could be accessed using LODEX. Three case
studies where exposure and event could be
clearly identified were used to further explore
the scientific value of the data within signal
assessment. These showed that the data
provided useful support in increasing the body
of evidence, confirming the assessment, and
deciding upon the need for further action.

Conclusions: EHR data can provide useful
insights into the clinical context when assessing
the strength of safety signals arising from
different sources on a routine basis provided
that suitable flexibility is available when
defining exposure and limitations related to the
use of different event coding systems are
overcome.

696. Identification of Generic Drugs in the FDA
Adverse Event Reporting System

Geetha S. Iyer1,2, Sathiya Priya Marimuthu1,3, Jodi B.
Segal1,2,4 and Sonal Singh1,4

1Center for Drug Safety and Effectiveness, Johns
Hopkins Bloomberg School of Public Health,

Baltimore, MD, USA; 2Department of Epidemiology,
Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, USA; 3Division of Clinical
Pharmacology, Department of Medicine, Johns
Hopkins School of Medicine, Baltimore, MD, USA; 4

Division of General Internal Medicine, Department
of Medicine, Johns Hopkins School of Medicine,
Baltimore, MD, USA

Background: Generic drugs represent 88% of
drugs prescribed in the US. The FDA’s Adverse
Events Reporting System (FAERS) may provide a
source for evaluation of the adverse events
associated with generic drugs. However, there are
few reliable and valid methods that identify generic
drugs in FAERS.

Objectives: To evaluate the reliability and validity of
a novel algorithm developed to identify reports about
generic drugs in FAERS.

Methods: Publically available FAERS data from 2011
to 2013was used for analysis.We extracted case reports
with complete information on age, sex, suspected drug
name and adverse event where levothyroxine, amphet-
amine/dextroamphetamine or tamsulosin were the pri-
mary suspect drug. We developed an algorithm to
classify the suspected drug as definitely generic, proba-
bly generic, brand or unclassifiable using name of man-
ufacturer, new drug approval (NDA/ANDA) number
and presence of theword “generic”mentioned verbatim
in the variable listing drug name. Two authors reviewed
the case reports independently and a third author adjudi-
cated any disagreements. Kappa statistic was calculated
to assess concordance.Validationof the grading scheme
is ongoing using source narratives obtained from the
FDA via the Freedom of Information Act.

Results: A total of 1237 unique case reports had either
levothyroxine, amphetamine/dextroamphetamine or
tamsulosin as a primary suspect drug. On applying
the algorithm, the suspected drug was classified as a
generic product [definite or probable] in 9%, 16.7%
and 15.8% of case reports for levothyroxine, amphet-
amine/dextroamphetamine and tamsulosin, respec-
tively. Overall 37% of the reports did not have
sufficient information to be classified. Unweighted
kappa statistic was 0.96, 0.79 and 0.86 for
levothyroxine, amphetamine/ dextroamphetamine and
tamsulosin respectively.
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Conclusions: The algorithm developed for identifying
generic drugs in the FAERS database had strong inter-
rater reliability when complete data were available.
However, the data in FAERS is often insufficient to
classify the suspected drug for a large proportion of re-
ports. Efforts at increasing the completeness of
reporting will help in identification of ADRs associ-
ated with generic drugs.

697. The Landscape of Active Surveillance Systems
for Postmarketing Drug Safety Monitoring

Ayad K. Ali, Kristin J. Meyers, Yu-Jing Huang,
Claudia A. Salinas and Hu Li

Eli Lilly and Company, Indianapolis, IN, USA

Background: Postmarketing surveillance is important
for identifying new adverse drug events (ADE) that are
potentially unidentified in premarketing studies. Sponta-
neous reporting systems (SRS) have been routinely used
as an important source for postmarketing ADE monitor-
ing. However, limitations like reporting bias & lack of
denominator data are common in SRS. Active surveil-
lance (AS) systems have been developed worldwide to
supplement SRS by monitoring the safety of drugs in
population-based healthcare databases.

Objectives: This review presents the landscape of AS
systems & the methods used in AS systems for
postmarketing monitoring of ADE using healthcare
databases.

Methods: An assessment of the current AS systems
was performed through literature search & online re-
view. The characteristics of AS systems & the method-
ologies commonly applied in signal detection are
described.

Results: We report the characteristics of 7 AS sys-
tems. In the US, the FDA Mini-Sentinel Initiative &
the Observational Medical Outcomes Partnership
(OMOP) were initially formed. These were
transitioned to the FDA Sentinel Initiative & the Inno-
vation in Medical Evidence Development and Surveil-
lance (IMEDS), respectively. This was followed by
the Observational Health Data Sciences & Informatics
(OHDSI) project. In Europe, the Exploring & Under-
standing Adverse Drug Reactions (EU-ADR) & the
Pharmacoepidemiological Research on Outcomes of
Therapeutics by a European Consortium (PROTECT)
programs were established. In Canada, the Canadian
Network for Observational Drug Effect Studies

(CNODES) was formed; & the Asian
Pharmacoepidemiology Network (AsPEN) was
formed as a cross-country network. Differences in
scope (targeted vs. untargeted events), design (cohort
vs. self-controlled), & methodology (propensity score
adjustment, comparison groups, & visualization of re-
sults) were observed across systems.

Conclusions: Many approaches are in use worldwide
for AS, with no consensus on analytic methods. Fur-
ther development of various designs will continue to
improve the capacity for early safety evidence gather-
ing & AS, including optimization of designs based on
high-dimensional propensity score algorithm & self-
controlled cohorts.

698. Web-Based Query Log Reaction Score
Methods to Detect Safety Signals for
Pharmaceutical Drugs

Susan Colilla1, Elad Yom Tov2, Ying Zhang1, Marie-
Laure Kurzinger1, Stephanie Tcherny-Lessenot1,
Susan Welsh1 and Juhaeri Juhaeri1

1Global Pharmacovigilance and Epidemiology,
Sanofi, Bridgewater, NJ, USA; 2Microsoft Research,
Herzeliya, Israel

Background: Rare drug adverse events (AEs) which
may develop after long-term exposure to a drug may
be missed in spontaneous adverse reporting databases.
It has been proposed by the FDA, that web-based data
could be mined as a resource to detect latent signals
associated with adverse drug reactions. A query log re-
action score (QLRS) was developed to detect if AEs
associated with certain drugs could be found from
search engine query data.

Objectives: To test if other signal detection algo-
rithms (SDAs) for internet search engine query
data would find similar adverse event signals com-
pared to traditional disproportionality testing in the
FDA Adverse Event Reporting system (FAERS)
database.

Methods: We extracted all English language queries
submitted to the Microsoft Bing search engine by
users in the U.S. for the period from 3/1/2013 to 9/
31/2013 and identified drug-health event pairs for 10
common prescription medications. Adverse events
for the same drugs were identified in FAERS (January
1/1/1969 to 9/31/2013). Two algorithms’ (PQR,
PQRR) and the QLRS’s performance in web query
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data was compared to traditional SDAs used in
disproportionality analysis, EGBM and PPR, applied
to the FAERS. Various refinements to the query based
SDAs were tested to see if they enhanced
performance.

Results: 898 drug-event pairs found in the overlap-
ping time periods for FAERS and the search query
log database were used for comparison. The PQRR
metric had the lowest false positive rate (32.23%)
and the QLRS had the highest false positive rate
(51.28%) compared with the traditional PRR gold
standard. The PQRR test also had the highest AUC
score for an individual metric (AUC=0.65) when
compared to the gold standard SDA of EBGM ≥4,
and the composite model of all the metrics had the
strongest agreement with EBGM≥4 overall (AUC=
0.82).

Conclusions: The web query SDAs were as sensitive
to detecting the signals as the gold standard SDA,
however, the web query SDAs generate more signals
than were found with the traditional SDAs in the
FAERS database. Future research is needed to find
better refinements of query data and SDAs to reduce
the false positive rate of these algorithms.

699. Can Facebook and Twitter Monitoring Yield
Earlier Detection of Safety Signals for Medical
Products?

Nabarun Dasgupta1, Carrie E. Pierce1, Khaled Bouri2,
Carol Pamer2, Scott Proestel2, Harold W. Rodriguez1,
Hoa Van Le1, Clark C. Freifeld1, John S. Brownstein1,
Mark Walderhaug2 and I. Ralph Edwards3

1Epidemico, Inc., Boston, MA, USA; 2US Food and
Drug Administration, Silver Spring, MD, USA; 3Upp-
sala Monitoring Centre, WHO Collaborating Centre
for International Drug Monitoring, Uppsala, Sweden

Background: The rapid expansion of the Internet and
computing power in recent years has opened up the
possibility of using social media for
pharmacovigilance. While this general concept has
been proposed by many, central questions remain as
to whether social media can provide earlier warnings
for rare and serious events than traditional signal de-
tection from spontaneous report data.

Objectives: To determine if analysis of social media
data mined from public Facebook and Twitter posts

could lead to earlier detection of rare and serious ad-
verse events.

Methods: A retrospective analysis of public
Facebook and Twitter data was conducted for 10 re-
cent FDA MedWatch post-marketing safety signals,
at the drug-event pair level, with 6 negative controls.
Social media data corresponding to two years prior to
signal detection of each product-event pair were com-
piled. Automated classifiers were used to identify
each Post with Resemblance to an Adverse Event
(Proto-AE), among English language posts. A custom
dictionary was used to translate Internet vernacular
into MedDRA preferred terms. Manual review by
drug safety physicians was conducted to determine
causality using WHO-UMC assessment criteria.
Comparison with cases reported in FAERS was also
undertaken.

Results: A total of 935,246 posts were harvested
from Facebook and Twitter, from March 2009
through October 2014. The automated classifier
identified 98,252 Proto-AEs (15%). Of these, 13
posts were selected for causality assessment of prod-
uct-event pairs. Clinical assessment revealed that
posts had sufficient information to warrant further in-
vestigation for two possible product-event associa-
tions, dronedarone-vasculitis and skin burns from
Banana Boat Sunscreen. No product-event associa-
tions were found among the negative controls. In both
positive cases, Internet posts occurred prior to signal
detection from FAERS.

Conclusions: An efficient semi-automated approach
to social media monitoring may provide earlier in-
sights into certain adverse events. More work is
needed to elaborate additional uses for social media
data in pharmacovigilance and to determine how they
can be applied by regulatory agencies.

700. Risk Management and Specialist Cohort-
Event Monitoring – Responding to Change

Deborah Layton1,2 and Saad A. W. Shakir1,2

1Drug Safety Research Unit, Southampton, UK; 2Uni-
versity of Portsmoth, Portsmouth, UK

Background: It is recognised that there is a paucity of
data sources to conduct studies in the EU on
hospitalised patients (pts) and those seeing special-
ists.SCEM is a method which has been used to meet
the requirements of Post-Authorisation Safety Studies
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(PASS) to address this need for systematic large scale
safety surveillance of new medicines mostly initiated
by hospital specialists in a hospital or other secondary
care settings (e.g. outpatient clinics). To date, four
SCEM studies have been included with Risk Manage-
ment Plans (RMP) of recently marketed drugs.

Objectives: To discuss design considerations of
SCEM.

Methods: A description of design of SCEM, incl. pt
identification, specialist research frameworks, study
size, data collection and study duration.

Results: SCEM assembles new user cohorts on the ba-
sis of a common exposure (study drug). The sampling
frame comprises all secondary care settings likely to
use the study drug in clinical practice. Specialists regis-
ter within a research network established with collabo-
rative support from the UK NIHR Clinical Research
Network.Pt inclusion criteria are minimal and eligible
pts are those for whom the clinical decision to treat
has been made by a specialist, prior to pt consent.
NHS ethics approval is required. The desired pt sample
size is powered to examine primary safety issues iden-
tified in the RMP, and study duration planned to max-
imise cohort accrual. Longitudinal data collection (min
3 mths per pt) is supported via specialist completed
questionnaires (secondary use pt medical charts). In-
clusion of a comparator cohort is possible, dependent
on the availability of an ideal counterfactual treatment.

Conclusions: Since the adoption of a new medicine
into clinical practice in the UK is often initially facili-
tated by specialists, there is a need for data capture
across all clinical settings to ensure that exposed popu-
lations are characterised and monitored. SCEM studies
attempt to overcome some limitations of PASS ( such
as potential selection bias and under-reporting) con-
ducted exclusively in the primary care setting, or using
primary care based data sources with partial informa-
tion on pts health experience since specialist initiation.

701. Knowledge and Attitude Towards Adverse
Drug Reactions Among Healthcare Professionals

Young-Hee Nam1,3, Hyun Jung Jin2 and Soo-Keol
Lee1,3

1Internal Medicine, College of Medicine, Dong-A Uni-
versity, Busan, Republic of Korea; 2Internal Medicine,
Yeungnam University Medical School, Daegu, Repub-
lic of Korea; 3Dong-A University Hospital Regional

Pharmacovigilance Center, Dong-A University, Bu-
san, Republic of Korea

Background: Healthcare professionals are the pri-
mary reporter of the adverse drug reaction (ADR).
Knowledge and attitudes towards ADR has great im-
pacts on ADR reporting.

Objectives: To investigate the knowledge and atti-
tudes towards ADR among healthcare professionals
in a single tertiary hospital.

Methods: A cross-sectional survey was carried out by
using a self-administered questionnaire. A total of 514
healthcare professionals completed the survey. We
compared the results between skilled professionals
who have been working at hospital and beginner pro-
fessionals who are attending an orientation program
for new employees just after university.

Results: A total of 359 were skilled professionals
(doctors 15.6% and nurses 84.4%), the mean profes-
sional experience was 8.8 years. One hundred and fifty
five were beginners (doctors 18.1% and nurses
81.9%). The rate of respondents who know
pharmacovigilance and ADR reporting system was
significantly lower in beginner professionals than
skilled professionals (41.3% vs 78.9%, P<0.001).
However, majority of them in each group agreed that
ADR reporting is necessary and their own obligation.
Reporting of which cases of ADR is different between
two groups; ADR of new drugs, rare ADR, and new
ADR to existing drugs is more common in skilled pro-
fessionals, while previously known ADR is more com-
mon in beginner professionals. Concern that the report
may be wrong is the most common cause of hesitate to
report ADR, much more beginner professionals wor-
ried about ADR reporting causes disadvantage to
themselves (45.5% vs 2.2%).

Conclusions: Healthcare professionals have knowl-
edge and attitude towards ADR with great difference.
Regular training and education may improve the
ADR reporting.

702. Implementation of Pharmacovigilance
Practices by Clinical Pharmacists in an Oncology
Hospital--A Step to Improve Patient Safety
Monitoring During Cancer Care

Himanshu Patel1,2, Parthasarathi Gurumurthy1,2 and
Ramesh Madhan1,2
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1Pharmacy Practice, JSS College of Pharmacy, My-
sore, Karnataka, India; 2Clinical Pharmacy, JSS Med-
ical College Hospital, Mysore, Karnataka, India

Background: Adverse drug reactions (ADRs) are
highly predicted and expected following to the use of
anti-cancer drugs. Early detection and management
of these reactions is essential to avoid treatment delay
and additional health care expenditure. The role of
clinical pharmacists in detecting and monitoring
ADRs to anti-cancer drugs was explored.

Objectives: This study was conducted to detect and
monitor ADRs through spontaneous reporting and in-
tensive monitoring system in patients receiving anti-
cancer drugs.

Methods: Clinical pharmacists prospectively followed
the patients admitted to different wards and ambula-
tory care unit of an oncology hospital for the period
of two years. Medical records of the patients were
reviewed and patients and their care givers were
interviewed to identify ADR(s). Identified ADRs were
discussed with concerned oncologists and nurses, doc-
umented electronically and assessed further.

Results: A total of 960 ADRs were reported in 784 pa-
tients from 844 patients followed during two years of
period. Vomiting (25%), blood and bone marrow tox-
icities (19.5%), alopecia (7%), diarrhoea (6.14%), my-
algia (4.82%) and peripheral neuropathies (4.82%)
were common ADRs reported. Anaphylaxis (3.5%),
hyperpigmentation (3.2%) opportunistic infections
(2.63%), muscle cramps (2.4%), hands foot syndrome
(1.7%) were found less commonly. Cisplatin (27%),
Paclitaxel (14.9%), Cyclophosphamide (7%) and Doxo-
rubicin (4.82%) were drugs found to be commonly asso-
ciated with ADRs. Clinical Pharmacists’ assessment
attributed ADRs to Inappropriate frequency and regi-
men of anti-emetics (22%), poor or lack of supportive
care (18%), administration errors (16%), poor patient
education system (14%), use of specific brand products
of certain drugs (10%) and inappropriate dosing (5%).

Conclusions: There is a need to implement quality
drug distribution system and patient monitoring & ed-
ucation policies in order to avoid many preventable
ADRs to anti-cancer drugs. Role of clinical pharmacist
is crucial in strengthening pharmacovigilance practices
in hospital settings to improve patient safety.

703. Assessing Studies of Patients Spontaneously
Reported Adverse Drug Reactions (ADR’s): A
Review Study

Sondus I. Ata1, Tariq M. Alhawassi2,3, Thamir M
Alshammary2, Nasser Bin Dhim4, Lisa G. Pont6 and
Hisham S. Aljadhey2,5

1Pharmacy Services, King Khalid University Hospital,
Riyadh, Saudi Arabia; 2College of Pharmacy, King
Saud University, Riyadh, Saudi Arabia; 3Medication
Safety Research Chair, King Saud University, Riyadh,
Saudi Arabia; 4College of Pharmacy, Hail University,
Hail, Saudi Arabia; 5Department of Health Informat-
ics, Saudi Electronic University, Riyadh, Saudi Ara-
bia; 6Centre for Health Systems and Safety Research
at the Australian Institute of Health Innovation, Mac-
quarie University, Sydney, NSW, Australia

Background: Adverse drug reactions (ADRs) are an
important health issue with significant impact on pa-
tient safety. Most ADRs are submitted by health pro-
fessionals (HCP) however there is increasing interest
in patient reporting of ADRs. Reports submitted by
patients is considered limited majorly due to lack of
knowledge on the reporting process.

Objectives: To review spontaneous reporting of
ADRs by patients with a focus on the methods used
for reporting.

Methods: MEDLINE and EMBASE databases were
searched for studies in English published any year.
Main keywords used were patient self-reporting,
ADR, spontaneous reporting, patient safety, and pa-
tient ADR reporting. Studies that evaluated ADRs re-
ported by HCP were excluded. Two independent
reviewers were responsible for assessing studies
eligibility and data extraction. A third reviewer
resolved any disagreement regarding.

Results: Thirteen studies were included in this re-
view. The studies were mainly from Europe
(53.8%) and the majority of patients who completed
ADR reports were female (69.2%). The most com-
monly used method by patients for spontaneous
reporting were paper based (n=6) and web-based forms
(n=4). Studies investigated any ADRs had a slightly
higher prevalence rate compared to reports of ADRs
secondary to a specific pharmacological class or medi-
cal condition. Patient ADR reporting using pre-speci-
fied forms yielded higher response rate than general
reporting forms. In addition, patients tended to take
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longer time to complete an ADR report compared with
health professionals and in some cases there was con-
siderable difference in content between health profes-
sional and patient reported ADRs.

Conclusions: Encouraging patients to report encoun-
tered ADRs can add to the patient safety profile, cap-
turing different aspects of ADRs than that reported
by health professionals. Using a specific designed
questionnaire for a certain drug class or medical condi-
tion may help in increasing the number of reports sub-
mitted by patients, however patient education is
needed to ensure that patients are aware of and able
to complete such forms.

704. Performance of Disproportionality Analysis
for Statistical Signal Detection in Social Media
Data

Ola Caster1,2, Magnus Lerch3, Benoit Vroman4 and
John van Stekelenborg5

1Uppsala Monitoring Centre, Uppsala, Sweden; 2De-
partment of Computer and Systems Sciences, Stock-
holm University, Kista, Sweden; 3Lenolution GmbH,
Berlin, Germany; 4UCB Pharma, Braine l’Alleud,
Belgium; 5Janssen Research and Development,
Horsham, PA, USA

Background: Social media have emerged as a poten-
tially useful complementary pharmacovigilance data
source. While disproportionality analysis (DA) is the
state of the art for statistical signal detection in sponta-
neous reporting data, its performance in social media
data has not been systematically evaluated.

Objectives: To evaluate the performance of DA for
statistical signal detection in social media data, and
to compare that to spontaneous reporting data.

Methods: 62 time-stamped US FDA label changes
(positive controls) and 75 drug-event pairs without
known association (negative controls) were used as ref-
erence. About 2,025,000 posts dated between March
2012 and February 2015 (23% Facebook; 77% Twit-
ter) on the 44 drugs from the reference set were com-
bined with 3,710,000 background posts on other
drugs. A trained classifier algorithm identified posts
suggestive of adverse events, at varying classification
thresholds. For each threshold, monthly retrospective
DA was performed, using IC025 (the lower IC 95%
credibility limit) and three standard PRR variations.
An analogous analysis was performed in VigiBase®.

Receiver operating characteristics (ROC) with respect
to the reference set were computed as of December
2012, when all positive controls were yet unlabelled.
Also, the retrospective time points at which the positive
controls were statistically highlighted were computed
and compared to the time-stamped label changes.

Results: For the social media data, the maximum area
under the ROC curve (AUC) was 0.56. For VigiBase,
AUC ranged between 0.70 and 0.75. Using the recom-
mended classification threshold, five positive controls
were present in the social media data, one of which
was statistically detected prior to its label change.
Using IC025 on VigiBase, 25 positive controls were
detected pre-labelling.

Conclusions: Disproportionality analysis on
Facebook and Twitter data performed considerably
worse than on global spontaneous reporting data,
when benchmarked against historical label changes.
This is likely due to limited prevalence or retrieval of
the labelled events from social media, rather than the
disproportionality methods themselves.

705. Assessment of Reported Medication Errors in
General Medicine Wards in a Tertiary Care
Hospital

Sri Harsha Chalasani and Madhan Ramesh

Pharmacy Practice, JSS College of Pharmacy, My-
sore, Karnataka, India

Background: Iatrogenesis is an injury or illness that
occurs because of medical care, which is an inevitable
reality in health care system. Medication errors (ME)
are the part of iatrogenic incidents that jeopardizes pa-
tient safety and IOM reported 98,000 annual deaths
costing $2 billion. However, in the developing coun-
tries frequency, etiologies, and outcomes of MEs eval-
uated rarely. It is important to understand how often
and why these errors are occurring to develop inter-
ventions and to prevent their occurrence.

Objectives: To determine the etiologies, patterns, and
outcomes of MEs in general medicine wards.

Methods: A prospective cohort study was conducted
among patients aged ≥ 18 years hospitalized on a gen-
eral medicine ward from October 1, 2014 - March 31,
2015 in a south Indian hospital. On a daily basis, pa-
tients, patient’s care givers, and health care profes-
sionals (HCPs) were interviewed regarding the
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medication usage process and patients’ notes were
reviewed for identifying and evaluating outcomes of
ME using the National Coordinating Council for Med-
ication Error Reporting and Prevention standards.
Root cause analysis was performed to understand the
reasons and discussed with the relevant HCP to mini-
mise the likelihood of recurrence of the ME.

Results: A total of 256 medication errors were re-
ported among 4787 patients hospitalized on the gen-
eral medicine ward. The common aetiologies of these
MEs were administration errors (27.7%), and procure-
ment errors (26.9%). Root cause analyses determined
that these MEs were due to excessive work-load
(28.1%), incoherent communications (25.4%), and pa-
tient -related factors, i.e. delayed procuring and pro-
curing fewer quantities of medicines than prescribed
quantities. Majority of reported medication errors had
an outcome of Category A (54.2%).

Conclusions: The incidence of MEs at study site was
5.3%. Reasons included excessive work load and inco-
herent communications. MEs did not result in adverse
outcomes. Providing continuous education on MEs to
HCPs and patients will improve in minimising the
scope of the inevitable factors contributing towards
the medication misadventures and improves the pa-
tient safety.

706. Barriers and Facilitators to Using a Mobile
App for Two-Way Risk Communication: A
Qualitative Study

Sieta T. de Vries1, Lisa Wong2, Carmen Lasheras
Ruiz3, François Houyez3, Sandra Fernandes4,
Raphael van Eemeren5, Alastair Sutcliffe2, Peter G.
M. Mol1 and IMI WEB/RADR Work Package 3b6

1Department of Clinical Pharmacy and Pharmacol-
ogy, University of Groningen, University Medical
Center Groningen, Groningen, Netherlands; 2Popula-
tion, Policy and Practice Programme, UCL Institute of
Child Health, London, UK; 3European Organisation
for Rare Diseases (EURORDIS), Paris, France; 4

Sanofi, Portugal; 5Amgen, Finland; 6The WEB-RADR
project has received support from the Innovative Med-
icine Initiative Joint Undertaking under Grant Agree-
ment no. 9702;115632- resources of which are
composed of financial contribution from the European
Union FP7/2007-2013 and EF.

Background: A mobile app may improve two-way
risk communication (i.e. reporting adverse drug

reactions and communicating safety information). Bar-
riers and facilitators of using such an app need to be
considered at the development stage.

Objectives: To determine the barriers and facilitators
of healthcare professionals (HCPs) and patients of
using an app on two-way risk communication.

Methods: A qualitative study using focus groups and
face-to-face (F2F) interviews was conducted in the
Netherlands, Spain and the UK. Patients with type 2
diabetes, a rare disease or their caregivers, and adoles-
cents were included. Pharmacists, professionals caring
for patients with a rare disease, paediatricians, general
practitioners, internists and practice nurses were in-
cluded as HCPs. Participants were asked about the bar-
riers and facilitators to using an app on two-way risk
communication. The study was conducted until theo-
retical saturation was reached at an overall level. The
video- or audio-recorded data were transcribed verba-
tim, analysed using thematic analysis and arranged ac-
cording to the themes in the Unified Theory of
Acceptance and Use of Technology (i.e. performance
expectancy, effort expectancy, social influence and fa-
cilitating conditions).

Results: Seven focus groups and 13 F2F interviews
were conducted in which a total 21 HCPs and 50 pa-
tients participated. The identified factors related to per-
formance expectancy were the interaction between a
patient and the regulatory authorities; between a patient
and a HCP; and app functionality. In relation to effort
expectancy, the security, ease of use and language in
the app were identified as influencing factors. Potential
factors related to social influence were the source of
drug information in the app and the possibility for com-
parison. Layout, operating system and costs were iden-
tified as factors related to facilitating conditions.

Conclusions: This study identified barriers and facili-
tators that may influence the use of an app on two-way
risk communication. These exploratory influencing
factors are of interest to regulatory agencies, app re-
searchers and developers and can be systematically
assessed in future quantitative studies.

707. Improving the Yield of Relevant Data for
Pharmacovigilance Analysis by Reducing Search
Term Complexity – A Study on Reddit Data

Sara Hedfors1, Tomas Bergvall1, Michael Gilbert2,
Carrie Pierce2, Nabarun Dasgupta2 and Johan
Ellenius1
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1Uppsala Monitoring Centre, Uppsala, Sweden; 2

Epidemico, Inc., Boston, USA

Background: Retrieving data from social media for
pharmacovigilance analysis involves matching its con-
tent with a list of pharmaceutical products containing
the substances of interest in a first step. However,
some products have ambiguous meaning (e.g. the
product ‘today’) which should not be used since it
would result in huge amounts of non-relevant posts.

Objectives: To develop and evaluate a method capa-
ble of identifying a list of products to be used as search
terms for the purpose of retrieving data from social
media so that the amount of non-relevant posts is
minimized.

Methods: WHODrug™ was used to create a lookup
dictionary for levetiracetam, methylphenidate,
terbinafine, zolpidem and insulin glargine. Our previ-
ously developed medication name entity recognition
algorithm for social media was applied to predict the
likelihood that a product name would refer to an actual
medication in a social media post. This allowed us to
predict the total number of useful posts for product
names when used as search terms for social media post
retrieval. A gold standard annotation of medication
names present in Reddit posts was produced by two
expert pharmacists and used for evaluation.

Results: Of 7.3M total posts, 7,151 mentions of 85
product names for the five substances were identified.
28 names had a predicted probability above 0.5 and
was therefore selected as search terms. The effect of
this reduction was evaluated on the gold standard an-
notated data set containing 1.069 dictionary lookup
matches. The proportion of relevant posts increased:
from 7% to 98% for levetiracetam; 90% to 100% for
methylphenidate; 3% to 100% for terbinafine; 6% to
92% for zolpidem; and no change for insulin glargine,
100%. Overall, the proportion of relevant hits in-
creased from 21.4% to 98.6%, at the cost of losing
only 0.9% of relevant mentions of medications.

Conclusions: It is possible to substantially increase
the yield of relevant posts by carefully selecting a re-
duced list of medication names used as search terms
when retrieving social media data with only a small
loss of relevant posts.

708. What are Patients Asking Social Media About
Drug Products and Treatments?

Soraya Shaikh1, Heidi G. Bell2, Laurie S. Anderson3

and Gregory E. Powell3

1Safety Evaluation and Risk Management,
GlaxoSmithKline (GSK), Stockley Park
WestMiddlesex, UK; 2Consulting Safety Physician,
Gyra MediPharm Consulting, NC, USA; 3Safety Eval-
uation and Risk Management, GlaxoSmithKline
(GSK), NC, USA

Background: Social media is increasing in popularity
and use as a communication tool. Much research is on-
going and still needed to define the potential contribu-
tion of social media within the broader context of
pharmacovigilance.

Objectives: To describe the types of drug product-re-
lated questions patients are asking in social media.

Methods: Publicly available social media posts nam-
ing 16 GSK drug products on social media sites were
collected by a third party vendor and de-identified.
Posts were then manually reviewed by healthcare pro-
fessionals. The information-seeking posts were further
classified by types of information sought.

Results: Of a total of 27,521 posts reviewed, 1,725
(6%) were information-seeking (where the author
was asking a direct question of the social media audi-
ence). Of these, 915 (53%) were seeking treatment rec-
ommendations, including novel or additive treatment
options, experience of other users with a product, or
treatment regimens of other users; 421 (24%) were
safety-related questions, including experiences of
other users with particular side effects, dosing ques-
tions, drug interactions, and storage concerns; 171
(10%) of posts queried product properties such as
availability, indication, cost, mechanism of action, in-
gredients/identification, and product/formulation
complaints; 69 (4%) sought more information about
either an established diagnosis or what a possible
diagnosis might be; and 34 (2%) sought advice about
drug product use in pregnancy. There were 19 posts
(1%) seeking opportunity for drug diversion such as
borrowing, buying, or selling, and the remaining
96 (6%) were seeking advice unrelated to medical
treatment.

Conclusions: Over half of the patients who asked a
drug product related question were seeking advice
about which products to use and another 24% were
asking directly safety-related questions. Social media
listening may be a way of understanding from a first-
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hand perspective what product-related questions pa-
tients or their caregivers may have, including ques-
tions relevant for drug safety. More research is
needed to fully understand the capability of this tool
and ways that it may complement existing
pharmacovigilance practices.

709. Web-Based Signal Detection Using Medical
Forums Data in France from 2005-2015

Marie-Laure Kürzinger1, Nathalie Texier2, Stéphane
Schuck2, Carole Faviez2, Thierry Deliens3, Ling
Zhang4, Stéphanie Tcherny-Lessenot1, Juhaeri
Juhaeri4 and Susan Welsh4

1Global Pharmacovigilance and Epidemiology,
Sanofi, Chilly-Mazarin, France; 2Kappa Santé, Paris,
France; 3Information Technology Solutions, Sanofi,
Chilly-Mazarin, France; 4Global Pharmacovigilance
and Epidemiology, Sanofi, Bridgewater, France

Background: While traditional signal detection
methods in pharmacovigilance are based on individual
case safety reports, the use of web-based data (such as
social media) is emerging among regulators, industry
and academia. The strength of web-based data relies
on their real time availability allowing early signal
detection.

Objectives: This study aims at assessing the ability of
identifying early signals from web-based patient’s
medical forums in France on 3 products over the last
10 years. Signals detected from this web-based source
will be compared with those from standard data
sources (adverse events reporting system and labels)
using traditional signal detection methods.

Methods: This is a retrospective study. The data
sources are patient’s medical forums in France, the
WHO adverse events reporting system (VigiBase®)
and the labels of the selected drugs. Data will be ex-
tracted from the Detec’t database, composed of mes-
sages posted on patient’s forums between 2005 and
2015. All drug-event pairs from the selected forums
will be included. Several metrics will be used to define
signal of disproportional reporting (PRR, ROR,
EBGM, IC, RFET). Comparison of signals detected
from the forums to signals detected in VigiBase®
and adverse events from the labels will be done by de-
scribing the sensitivity, specificity, positive predictive
value, negative predictive value and ROC curves.
For expected signals, time difference in months

between the detection date of signals from the patient’s
forums and date of signals from Vigibase will be done.

Results: The number of posts from the patient’s fo-
rums containing teriflunomide, insuline glargine,
zolpidem and with the mention of intake were respec-
tively: 102, 3326, 4579. The comparison analysis is
still ongoing.

Conclusions: At this stage of the project, we cannot
conclude on the ability to identify early signals from
the patient’s medical forums as the analysis is still on-
going (analysis will be terminated end of March).

710. Medication Name Entity Recognition in
Tweets Using Global Dictionary Lookup and Word
Sense Disambiguation

Johan Ellenius1, Tomas Bergvall1, Nabarun
Dasgupta2, Sara Hedfors1, Carrie Pierce2 and G.
Niklas Norén1

1Uppsala Monitoring Centre, Uppsala, Sweden; 2

Epidemico, Inc, Boston, USA

Background: Analyzing social media postings such
as Twitter for pharmacovigilance purposes requires
the identification of key components of information
in a first step. Medication Name Entity Recognition
(NER) invariably relies on matching the text with a
dictionary of medication names. However, a number
of names have ambiguous meanings which necessi-
tates the use of disambiguation before the final annota-
tion is done.

Objectives: The objective of this study was to develop
and evaluate a Named Entity Recognition algorithm
for medications in Tweets.

Methods: A convenience sample of around 70,000
Tweets were included. They were previously gold
standard classified with regard to medication names
by coding experts. Evaluation was performed on
Tweets containing 16,268 verbatim matches of medi-
cation names. A dictionary with medication names
was created from WHODrug™. A component for word
sense disambiguation was developed based on a logis-
tic regression model using the following features:
Number of reports containing the medication name in
the WHO international database of suspected adverse
drug reactions, VigiBase®; Whether the annotated
term is a substance or product name; and Word Fre-
quency of the annotated term in ordinary Tweets.
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Results: By combining a drug dictionary with global
scope for dictionary lookup with a method for word
sense disambiguation, it was possible to correctly de-
tect 81% (13,154/14,773) of mentioned medicines
while maintaining an acceptable precision equal to
0.85. Without disambiguation, 83% (13,477/14,773)
of all names could have been detected but the preci-
sion would then be as low as 0.41.

Conclusions: Effective identification of medication
names in Twitter with a global dictionary requires sophis-
ticated disambiguation to maintain acceptable precision.

711. Impact of the 2012 European
Pharmacovigilance Legislation on Required
Additional Risk Minimisation Measures

R. D. C. Francisca, I. M. Zomerdijk, M. C. J. M.
Sturkenboom and S. M. J. M. Straus

Medical Informatics, Erasmus Medical Centre, Rotter-
dam, Netherlands

Background: Additional risk minimisation measures
(aRMM) can be requested to improve the benefit-risk
balance of a medicinal product. Previous research has
shown an increase over time in the proportion of cen-
trally authorised products (CAPs) in Europe with
aRMM up to 2010.

Objectives: To determine the impact of the new
pharmacovigilance legislation (implemented July
2012) on the proportion of new medicinal products
for which aRMM are requested.

Methods: In this cross-sectional study, the European
Public Assessment Reports (EPAR) of all new chemi-
cal entities licensed through the centralised procedure
approved between January 1st 2010 and December
31st 2015 that were still authorised as of January 1st
2016 were analysed. Information extracted from An-
nex II of the EPARs encompassed the active sub-
stance, Anatomical Therapeutic Chemical
classification (ATC), authorisation date, aRMM
(categorised as educational material for the healthcare
professional (HCP), for the patient or other measures).
A χ2-test was performed to test the difference between
the study period prior to implementation of the new
legislation and after.

Results: aRMM were in place for 72 of the 232 (31%)
new CAPs authorised during the study period. The
proportion of products with aRMM authorised before

the new legislation was 39% as compared to 27% after
the new pharmacovigilance legislation (p=0.03). Dur-
ing the study period, aRMM were most often assigned
to products in ATC group Antineoplastic and
immunomodulating agents (28%) and Blood products
(13%). No analysis was performed to test for difference
before and after implementation of the new legislation
due to low numbers. The provision of educational ma-
terial to HCPs was requested in 90% of CAPs with
aRMM and to patients in 53%. Other aRMM were
identified for 6 products, all approved after implemen-
tation of the new legislation. These included 3 CAPs
with pregnancy prevention programs and controlled
access or distribution schemes for 4 products.

Conclusions: There has been a significant decrease in
the proportion of CAPs for which aRMM are re-
quested after the implementation of the new
pharmacovigilance legislation.

712. An Analysis of Characteristics of Post-
Authorisation Safety Studies Registered on
ENCePP

Sreeram Ramagopalan, Radek Wasiak and Dimitra
Lambrelli

Real-World Evidence, Evidera, London

Background: European legislation issued in 2010
obliges all Post-Authorisation Safety Studies (PASS)
that are imposed as a condition of granting marketing
authorisation to be published in a publicly available
register. In Europe, the main register for PASS studies
is that held by the European Network of Centres for
Pharmacoepidemiology and Pharmacovigilance
(ENCePP).

Objectives: This study aims to investigate the charac-
teristics of European Medicine Agency (EMA) im-
posed PASS registered on ENCePP.

Methods: The electronic register of studies was
searched on 16th March 2016 for all observational
studies requested by the EMA. Data on study status
(finalised, ongoing or planned), study timelines, medi-
cal condition to be studied, source of data, study scope
and presence of ENCePP seal (given to studies follow-
ing ENCePP’s principles of standards, transparency
and independence) were collected.

Results: Data from 213 PASS studies were analysed
(45 were listed finalised, 110 ongoing, and 58 planned).
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12 (5.6%) studies had an ENCePP study seal. 65.7% of
studies included safety in their scope, 43.6% drug
utilisation, and 26.3% of studies effectiveness.
79 (37.1%) studies used established data sources.

The most frequent established data sources used were
the United Kingdom’s (UK) Clinical Practice Re-
search Datalink (CPRD, 32.9%); National Registries
from the Nordic countries (29.1%), the Health Im-
provement Network (THIN, (also from the UK),
13.9%) and the PHARMO database network from
the Netherlands (12.6%).
For studies not using established data sources, the ma-

jority (62.7%) used prospective data collection methods.
The proportion of finalised studies using an

established data source was much higher than planned
(62.2% vs 24.1%). No PASS in the area of oncology
used an established data source, instead
usingprospective data collection.

Conclusions: The results show the reliance on a few
key data sources in Europe and the need for data col-
lection where necessary data are lacking.

713. Studies Evaluating Effectiveness of Risk
Minimisation Measures

R. D. C. Francisca, I. M. Zomerdijk, M. C. J. M.
Sturkenboom and S. M. J. M. Straus

Medical Informatics, Erasmus Medical Centre, Rotter-
dam, Netherlands

Background: Monitoring the effectiveness of risk
minimisation measures is mandatory since the Euro-
pean pharmacovigilance legislation that was imple-
mented in 2012. There is currently limited
knowledge on which studies are proposed in new me-
dicinal products that have additional risk minimisation
measures (aRMM) at the time of approval in the EU.

Objectives: To describe the studies proposed to assess
the effectiveness of aRMM for new medicinal prod-
ucts authorised in the European Union.

Methods: The European Public Assessment Report
(EPAR) published at time of initial marketing authori-
sation of all new medicinal products authorised
through the centralised procedure between July 1st
2012 and December 31st 2015 were reviewed. The risk
management plan (RMP) section published in the
EPAR was used to identify products with aRMM and
to obtain information on planned post-marketing stud-
ies for those products with aRMM Information on

study objectives was then reviewed to identify those
studies evaluating effectiveness of aRMM. Data on
study type, study category (imposed/non-imposed)
and time to submit study results were collected.

Results: Of the new medicinal products licensed dur-
ing the study period, 26% (44/170) had aRMM at the
time of approval. In the majority (86%, 38/44 prod-
ucts) post-marketing studies were included in the
RMP. For 18 products with aRMM (41%, 18/44) the
studies clearly aimed to evaluate the effectiveness of
the aRMM. This percentage was stable over the study
period. Of the in total 19 studies, 7 were described as
post-authorisation safety study or non-interventional
study, 5 as drug utilisation study, 2 as registry study,
1 survey for healthcare professional, 1 survey for pa-
tients, 1 chart review and 2 as unknown. Two of the
19 studies were imposed studies. Final study reports
were planned to be completed between 1,5 and 11
years after marketing authorisation, with a median of
3.5 years. For 7 products this was unknown.

Conclusions: Although measuring the effectiveness of
aRMM is mandatory, at time of initial marketing au-
thorisation less than half of the products with aRMM
has planned studies in the RMP with clear objectives
to assess their effectiveness.

714. Development of Patient Reporting Systems - A
Worldwide View

Cristiano Matos1, Florence van Hunsel2 and Linda
Härmark2

1Faculty of Pharmacy, University of Sevilla, Sevilla,
Spain; 2Netherlands Pharmacovigilance Centre
Lareb, ‘s-Hertogenbosch, Netherlands

Background: Voluntary adverse drug reactions
(ADR) reporting is one of the most versatile and useful
pharmacovigilance methods. Recently, the introduc-
tion of voluntary reporting systems specially designed
for patients have improved the spontaneous reporting
for general public, however, patient reporting systems
(PRS) continue to have different levels of develop-
ment worldwide.

Objectives: To describe the level of development of
PRS worldwide.

Methods: A descriptive-correlational study was con-
ducted during November and December of 2015
looking for the characteristics of the PRS worldwide.
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A web-based questionnaire was constructed based on
qualitative interviews, and distributed through
SurveyMonkey® platform to all countries listed on
WHO Programme for international drug monitoring
(n=178). Data were analyzed using descriptive statis-
tics and chi-square (χ2) test.

Results: A total of 141 countries (79,2%) answered
the survey. From 194 answers received, 143 were se-
lected for analysis. A general reporting system used
by both healthcare professionals and patients is pres-
ent in 41,1% (n=58) countries. Official PRS to report
ADR directly is implemented in 31,2% (n=44) coun-
tries. Patients are not allowed to report in 34 countries
(24,1%). The reasons for not have an official PRS are
mainly due to lack of resources/budget (56,5%) or
lack of information/education for patients (56,5%).
Reports are collected mainly through paper reporting
form (84,3%), electronic reporting form (53,7%)
email (63,9%) or telephone (63,9%). ADR’s are col-
lected on prescribed medicines (92,6%), over-the-
counter medication (80,6%), vaccines (74,1%) and
medication errors (66,7%). Patient reports are used
in signal detection (64,5%) and insight and knowl-
edge about the impact of the ADR on daily life
(52,3%).

Conclusions: There is a wide range of maturity of
the reporting systems. Most of the countries accept
ADR reports from patients by an official reporting
system designed for patients or through the existing
system for healthcare professionals. Patient reports
are useful in signal detection and to gain insight
and knowledge about the impact of ADR on daily
life, however, some countries don’t use them
actively.

715. Assessment of Impact of Structured
Educational Intervention on Adverse Drug
Reaction Reporting Behaviour of Community
Pharmacists in South India

M. S. Srikanth and Ramesh Adepu

Department of Pharmacy Practice, JSS College of
Pharmacy, JSS Univeristy, Mysore, Karnataka, India

Background: Community pharmacists are in better
position to detect, monitor and report adverse drug re-
action (ADRs) due to direct access to the patients.
Lack of awareness and motivation are the prime rea-
sons for under reporting of ADRs by the community
pharmacists in developing countries.

Objectives: To assess the impact of structured educa-
tional intervention on ADR reporting behaviour of the
community pharmacists in selected practice settings of
south India.

Methods: A cross sectional study was conducted after
educational program to assess impact of intervention
on knowledge, attitude and practice of community
pharmacists towards ADR reporting. A series of train-
ing programs were conducted to improve the aware-
ness and to provide education to community
pharmacists on ADR detection and reporting. Training
program included basic concepts of ADRs, importance
and application of ADR reporting, safety reporting
methods, ADR reporting and documentation process
as per national requirements, management of common
ADRs, possible barriers in reporting. The impact of
educational intervention was measured by reviewing
number and quality of ADRs reported. Quality of
ADR was assessed using prepared checklist. Barrier
Assessment Questionnaire (BAQ) was administered
to assess the barriers if any in ADR reporting.

Results: About 68 community pharmacists with mean
age of 39.69 ± 8.65 years, with a practicing experience
of 15± 2.5 years had participated in this study. During
the 6 month regular follow–up, 82 ADR reports re-
ceived from 23 (28%) trained pharmacists. Quality of
ADRs were satisfactorily only for 68% of reports.
However, remaining reports were not of satisfactory
quality. Major barriers identified for under reporting
were lack of time (83%), forgetfulness (68%), and
shortage of time from patients (46%).

Conclusions: The study findings suggest that educa-
tional intervention improved the ADR reporting
culture among community pharmacists. However,
quality of reported cases should be routinely reviewed
to further strengthen reporting culture.

716. Development and Validity Testing of a Clinical
Documentation-Tool to Assess Individual Case
Safety Reports in an International Setting

Ingrid Oosterhuis1, Leàn Rolfes1,2, Corine Ekhart1,
Annemarie Muller-Hansma1 and Linda Härmark1

1Netherlands Pharmacovigilance Centre Lareb, ‘s
Hertogenbosch, Netherlands; 2University of Gro-
ningen, Groningen, Netherlands

Background: A good clinical documentation of Indi-
vidual Case Safety Reports (ICSRs) is important for
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signal detection. To our knowledge, there is no tool
available to express the clinical documentation of an
ICSR.

Objectives: To develop and test a Clinical Documen-
tation-tool (ClinDoc) to assess the clinical documenta-
tion of ICSRs in pharmacovigilance in an international
setting as part of the WEB-RADR project.

Methods: Development of ClinDoc by an expert panel
with 4 pharmacovigilance experts. Face validity testing
by 8 assessors from 4 countries (Croatia, Sweden, UK
and the Netherlands), followed by validity and reliabil-
ity testing by the same assessors in 2 rounds with 14
ICSRs selected which covers the whole spectrum of
clinical documentation by the expert panel.
Agreement between each country and expert panel

(validity) and 2 assessors in 1 country (reliability)
was calculated using Cohen’s kappa coefficient.

Results: We developed a clinical Documentation-tool
for ICSRs, ClinDoc. This tool gives insight in the clin-
ical documentation by scoring four domains that are
important regarding clinical documentation namely in-
formation about: adverse drug reaction, chronology,
drug and patient characteristics. Each domain contains
multiple subdomains. The assessor indicates which
items are relevant for the specific ICSR, after which
he indicates if this information is present or not in
the report. The score given to each domain is the pro-
portion of information present in relation to the infor-
mation deemed relevant. The final score consists of
the average of the percentages scored per domain with
the following cut offs: poor (≤45%), moderate (from
46- 74%) and well (≥75%).
Validity testing showed an overall ‘substantial’

agreement (k range 0.49 - 0.76, mean 0.55 SD 0.10)
and reliability testing a ‘moderate’ agreement (k range
0.35 - 0.69, mean 0.63 SD 0.10).

Conclusions: ClinDoc is the first tool that provides a
measurement of the clinical documentation of an
ICSR. Per item it can be decided if this is relevant to
assess the clinical documentation of a specific report.
Testing shows that the tool can be used in an interna-
tional setting.

717. Evaluation of a Newly Developed Intelligent
Drug Alert System for Enforcing Medication
Safety

Ibrahim Oreagba1, Sunday Eyaru2, Olufunsho
Awodele1 and Sunday Olayemi1

1Pharmacology Therapeutics and Toxicology, College
of Medicine University of Lagos, Lagos, Nigeria; 2De-
partment of Pharmacology, College of Health Sci-
ences University of Port Harcourt, Port Harcourt,
Rivers, Nigeria

Background: The design and development of an intel-
ligent drug alert system for enforcing medication
safety brings to focus the major role of artificial intel-
ligence in health care to intercept medication errors be-
fore they happen. Medication safety is one of the
fundamental areas of patient safety as medication er-
rors are the most common single preventable cause
of adverse events in patient management.

Objectives: To evaluate a newly developed intelligent
drug alert system for enforcing medication safety.

Methods: A newly designed intelligent drug alert sys-
tem was evaluated using previously generated e-Pre-
scriptions over a three year period from the database
of the hospital information system of a tertiary
healthcare institution in South-South Nigeria for Pre-
scription error detection with special focus on some
target dangerous Drug-Drug Interactions (DDIs).

Results: Medication safety audit of 9859 e-prescrip-
tions against a limited pharmacological knowledge
base yielded 1343 (13.6%) prescriptions with errors
which in turn generated a total of 2753 drug alerts.
While there was a decline in the number of e-Prescrip-
tions with errors from 18.3%, 14.6% to 7.5% over the
three year period, the change in Prescription /Alert Ra-
tio from 47.8%, 52.6% to 47.3% in the prescriptions
with errors over the same period were not statistically
significant.

Conclusions: This study suggests that an e-based deci-
sion support system appears feasible as a method to en-
hance patient safety and outcomes in drug therapy.
Drugdrug interactions andother formsofmedication er-
rors can result in harmful outcomes thus alert messages
in the designed clinical softwaremay help clinicians de-
cide on the safe use of medicines for their patients.

718. The Documentation of Clinical Information of
Adverse Drug Reaction Reports: A Paired
Comparison of ‘Duplicate’ Reports of Patients and
Healthcare Professionals

Leàn Rolfes1,2, Laura van der Linden3, Florence van
Hunsel1,2, Katja Taxis2 and Eugène van Puijenbroek1,2
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1Netherlands Pharmacovigilance Centre Lareb, ‘s
Hertogenbosch, Netherlands; 2Department of Phar-
macy, University of Groningen, Groningen, Nether-
lands; 3Department of Pharmacy, University of
Utrecht, Utrecht, Netherlands

Background: The value of patients reporting adverse
drug reactions (ADRs) to pharmacovigilance centres
has been widely acknowledged in recent years. How-
ever, little is known about differences in documenting
clinical information, for example the description of the
ADR and the course of the reaction, between reports of
patients and healthcare professionals (HCPs).

Objectives: To determine the differences in
documenting clinical information between paired
ADR reports of patients and HCPs.

Methods: All ADRs that were reported in duplicate,
i.e. a report on the same case by the patient and the
patient’s HCP, so called ‘paired reports’, were selected
from the database of the Dutch pharmacovigilance
centre Lareb until October 1st, 2015. The ClinDoc-
tool, a validated measure, was used to assess the
grade of clinical documentation. ClinDoc includes
the following domains: ‘ADR’; (description of the
ADR and additional information), ‘chronology’,
‘drug’ and ‘patient characteristics’ (physical factors,
risk factors). Each domain had several subdomains.
The score given to each domain was defined as the
proportion of information present in relation to the in-
formation deemed relevant. An overall clinical docu-
mentation score was calculated based on the average
score of each domain.
All included ADR reports were scored indepen-

dently by two assessors. In case of discrepancies, con-
sensus was reached after discussion. Data were
analysed using a paired sample t-test and Wilcoxon
rank tests, statistical significance based on p<0.05.

Results: This study included 197 paired ADR reports.
HCP scored statistically significant better for the do-
main patient characteristics (HCP 66% vs patients
57%, p=0.003) and the overall score (HCP 78% vs pa-
tients 75%, p=0.039). Similar scores were found for
the domains ADR (HCP 80% vs patients 79%,
p=0.57), drug (HCP 77% vs patients 46%, p=0.10)
and chronology (HCPs 89% versus patients 89%,
p=0.8).

Conclusions: This unique study of cases reported by
HCPs and patients showed that clinical information

is well documented, but HCPs achieve higher scores
than patients.

719. National Prevalence and Trends in Drug
Allergies Among Admissions in the Veterans
Affairs Health System from 2000-2014

Kevin W. McConeghy1, Haley Morrill1,2,3, Aisling R.
Caffrey1,2,3, Amal Trivedi1 and Kerry L. LaPlante1,2,3

1COIN-LTSS, Providence Veterans Affairs Medical
Center, Providence, RI, USA; 2Dept. Pharmacy Prac-
tice, College of Pharmacy, University of Rhode Island,
Kingston, RI, USA; 3Infectious Diseases Research
Program, Providence Veterans Affairs Medical Center,
Providence, RI, USA

Background: Drug allergies are a common obstacle in
patient care which often necessitate use of less
effective and/or more toxic alternatives. An allergy
history is commonly completed for VA healthcare
inpatient admissions. Understanding commonly
documented drug allergies can help inform subsequent
research.

Objectives: Our primary objective was to determine
the most common documented drug allergies among
VA inpatients and how these have changed over time.

Methods: This study is a retrospective cohort of all
inpatients in the VA health system from 2000-2014
extracted from the VA Corporate Data Warehouse. Al-
lergy histories documented prior to or on admission were
linked with inpatient records. All drug allergies docu-
mented, regardless of reaction type or severity, were ag-
gregated and reported as percent of admissions in a
given year (i.e. sample may contain non-allergic adverse
drug reactions). To understand secular trends among
commonly allergies, drug treatment-related diagnoses
were identified from ICD-9 codes present during
admission.

Results: We included 2,948,548 patients with
10,858,433 admissions in 127 VA facilities across 48
states, D.C. and Puerto Rico. Overall patients were
95% male, with a mean age of 63 ± 14 years. The most
common documented allergies on admission were
penicillin (11.7%, n=1,265,799), lisinopril (4.5%,
n=493,079), simvastatin (2.8%, n=302,553), codeine
(4.5%, n=487,064) and sulfonamide or “sulfa”
(3.9%, n=428,640). Patients’ mean age increased over
time from 62 to 64 years. Penicillin, codeine, and sul-
fonamide allergy prevalence remained steady over
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time while lisinopril increased substantially from 0.8
to 8.6% of admissions. From 2000 to 2014, the preva-
lence of admissions with a diagnosis of diabetes (22 to
31%), hypertension (38 to 57%), and congestive heart
failure (10 to 14%) increased.

Conclusions: From 2000 to 2014, penicillin allergies
have remained steady at ~12% of admissions while
lisinopril allergies increased. This increase coincides
with an increasing elderly Veteran population and re-
lated diagnoses such as hypertension, diabetes, and
congestive heart failure.

720. Prevalence and Predictors of Adverse Drug
Reactions in Hospitalized Elderly Patients of India

Shyla Sharmeen, Pradeep Gunda, Anusha
Lokalaboina, Vishwas Hunsur Nagendra and
Satyanaryan Pattnaik

Department of Clinical Pharmacy, Talla Padmavathi
College of Pharmacy, Warangal, Telangana, India

Background: Elderly are at a higher risk of develop-
ing Adverse drug reactions (ADRs) due to various rea-
sons like Polypharmacy, Inappropriate drug
prescribing, multiple co-morbid conditions, age re-
lated pharmacokinetic and pharmacodynamic changes
of the drug. ADRs in older people are currently a chal-
lenging and growing public health problem.

Objectives: To determine the prevalence and strength
of various predictive factors associated with ADRs.

Methods: Design: This is a prospective observational
study.
Setting: 614 elderly patients (≥60 years) admitted to

medicine wards of 4 private tertiary care hospitals of
Warangal (India) were recruited in the study after the
ethics committee approval. These patients were
followed from admission to discharge.
Main outcome measures: 1) To determine the prev-

alence and various predictors associated with ADRs
in the hospitalized elderly patients .2) To assess all
the ADRs.
Statistical analysis: Bivariate and Multivariate Lo-

gistic Regression Analysis were used to determine
the strength of various predictive factors associated
with ADRs.

Results: At least one ADR occurred in 186 patients
(30.3%) out of 614 patients recruited in the study.Multi
logistic regression showed that:(i) PIMs as per

Screening Tool ofOlder Person’s prescription (STOPP)
version-2 (OR= 3.465, 95% CI: 2.353-5.103,
p<0.0001); (ii) ≥3 Diseases (OR= 1.750, 95% CI:
1.169-2.619, p-0.007); (iii) IncreaseddurationofHospi-
tal stay (≥6 days) (OR: 3.067, 95% CI: 2.059-4.567,
p<0.0001) are the strongest predictors for ADRs.

Conclusions: Prevalence of ADRs in Indian elderly is
alarmingly high.Preventing inappropriate medications;
careful monitoring of elderly patients with multiple
diseases and longer duration of hospital stays may help
to reduce the prevalence rates of ADRs.

721. [NEWCOMER TRACK] A Hospital-Based
Prospective Cohort for Adverse Herbal Drug
Reactions

Mikyung Kim1 and Chang-ho Han2

1Clinical Research Division, Korean Institute of Ori-
ental Medicine, Daejeon, Republic of Korea; 2Depart-
ment of Internal Medicine, College of Korean
Medicine, Dongguk University, Gyeongju,
Gyeongsangbukdo, Republic of Korea

Background: Despite the social suspicions regarding
the safety of herbal drugs have been raised, a large
portion of the herbal drugs used in South Korea is
out of the boundary of current pharmacovigilance
system.

Objectives: This study was aimed to estimate the
prevalence of adverse herbal drug reactions (h-ADRs)
and build up a groundwork for the surveilance system
for herbal drugs.

Methods: This is a prospective cohort study based on
a registry of the patients who had been prescribed
herbal drugs in a Korean Medicine hospital. The au-
thors monitored the patients by phone calls and the
medical record review to check if anyone among them
had ever experienced adverse events (AEs) since
herbal-drug taking. We assessed the causality between
a herbal drug and an AE using WHO-Uppsala Moni-
toring Center Causality Scale. When the relationship
between them was categorized to ‘possible’, ‘proba-
ble’, or ‘certain’, the event was considered to be a h-
ADR. WHO-Adverse Reaction Terminology (WHO-
ART, version 092) and Severity Categories of Adverse
Drug Reactions (Ministry of Food and Drug Safety,
Republic of Korea) were used to categorize the type
and severity of the h-ADRs. Odds ratio (OR) and its

abstract420

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



95% confidence intervals (CI) were calculated to find
out any risk factors for h-ADRs.

Results: A total of 341 patients signed the informed
consent form, and the authors could get the follow-
up record from 235 participants. The number of people
who had experienced any AEs since herbal-drug ad-
ministration was 28, and we could draw 22 cases of
h-ADRs from their records. The prevalence of h-
ADR was 9.36%. The most frequently reported type
of h-ADR was dyspepsia (20.7%), followed by nausea
and diarrhea (17.2%, each). Gastrointestinal system
disease (75.9%) was the most commonly referred type
of system-organ class. The severity of h-ADRs was
mostly mild (89.7%), and no serious h-ADR was de-
tected. Old age (over 65 years) was a risk factor for
h-ADRs (OR 4.4, CI from 1.76 to 11.0).

Conclusions: This study can be a basis for the estab-
lishment of pharmacovigilance system as well as fur-
ther studies on the safety for herbal drugs.

722. Rate of Off-Label Prescriptions in Adverse
Drug Reactions in Crimean Children

Alexander V. Matveev, Alexander Y. Ezernitskiy,
Elena I. Konyaeva and Natalya V. Matveeva

Internal Medicine #1 and Clinical Pharmacology,
Medical Academy of Crimean Federal University,
Simferopol

Background: Adverse drug reactions (ADR) in chil-
dren is important health problem, which is studied sig-
nificantly worse in comparison with ADR in adult
patients. There are many reasons predisposing ADR
in pediatrics: specifics of pharmacokinetics, lack of
drug forms for children, insufficient amount of clinical
trials, etc. One of the most important factors is off-la-
bel (OL) use of drugs.

Objectives: Our goal was to characterize the pediatric
cases of ADR reported to Crimean regional office of
pharmacovigilance (PV) and define rate of OL pre-
scriptions in these cases.

Methods: We analyzed records in local PV database
ARCADe (Adverse reactions in Crimea Autonomy da-
tabase), which contains data from “yellow cards” sent
by Crimean doctors. We started from records received
in 1.1.2011 and finished with ones obtained in
12.31.2014.

Results: We found 4313 records in defined period,
from which 359 (8.3%) described ADR in infants
and 610 (14.1%) in children from 12 months till
17 years. Therefore, rate of ADR in children was
22.5%. Incidence of ADR in males was 54.9% in in-
fants and 55.2% in older children, while in adults it
was only 33.3%. Most of ADR in infants (59%) but
only 49% of ADR in older patients were registered
in hospital. In both groups hospital doctors were
main sources of information. The leading groups of
drugs caused ADR in children were antibacterials
(513 reports), NSAIDs (104) and drugs influencing
on respiratory system (100). The top drugs caused
ADR in each leading group were Cefotaxime (117
ADR) and Ceftriaxone (96 reports), Ibuprofene and
Fenspiride (71 and 17 records). Ignoring of indica-
tions/contraindications was the most frequent type of
OL use (30% of all pediatric records). Ignoring of re-
quirements for dosing (22.8%) or regimen of use
(19.5%), breach of age restrictions (17.9%) and incor-
rect choice of route of introduction (12.8%) was associ-
ated with ADR too. In 58.7% of ADR a few types of
OL prescriptions occurred, therefore only 41.3%
(400) of ADR were not associated with OL use.

Conclusions: Pediatric ADR represents about 22.5%
of the reports received by Crimean PV office. Every
third pediatric ADR is the case in infant. Most ADR
is associated with OL prescriptions.

723. Patient Relevant Outcomes Associated with
Generic Drugs in FDA’s Adverse Event Reporting
System

Sathiya Priya Marimuthu1,2, Geetha S. Iyer1,3, Jodi B.
Segal1,3,4 and Sonal Singh1,4

1Center for Drug Safety and Effectiveness, Johns Hop-
kins Bloomberg School of Public Health, Baltimore,
MD, USA; 2Division of Clinical Pharmacology, De-
partment of Medicine, Johns Hopkins School of Medi-
cine, Baltimore, MD, USA; 3Department of
Epidemiology, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, USA; 4Division of Gen-
eral Internal Medicine, Department of Medicine, Johns
Hopkins School of Medicine, Baltimore, MD, USA

Background: While almost 88% of prescriptions in
the US are for generics, questions about their efficacy
and safety persist. There has been an increasing inter-
est in patient relevant concerns with drugs. However
there is limited understanding of patient relevant con-
cerns associated with generic drugs.
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Objectives: To determine the distribution of patient-
relevant outcomes reported in FDA’s Adverse Event
Reporting System (FAERS) across the NIH Patient-
Reported Outcomes Measurement Information System
(PROMIS) domains (global, physical, mental and so-
cial health) for three representative generic drugs
(levothyroxine, amphetamine/dextroamphetamine and
tamsulosin).

Methods: Adverse events (AEs) for these representa-
tive generic drugs were identified in the publically
available FAERS data from 2011 to 2013 using an al-
gorithm developed by the authors. Two authors inde-
pendently assigned the reported AEs to the NIH
PROMIS domains and disagreement was adjudicated
by discussion. Each AE could be classified into one
or more domains. Evaluation of reports that did not
map into any of the above domains is ongoing using
case narratives received from the FDA via the Free-
dom of Information Act.

Results: After screening 1237 case reports, we identi-
fied 381 AEs reported with use of generic drugs (144
for levothyroxine; 160 for amphetamine/dextroam-
phetamine; 77 for tamsulosin), from 148 unique case
reports. Majority of AEs associated with all three
drugs mapped to the physical health domain:
levothyroxine (physical: 63.9%; mental: 11.1%; so-
cial: 1.4%), amphetamine/dextroamphetamine (physi-
cal: 51.9%; mental 23.8%; social: 1.3%) and
tamsulosin (physical: 68.8%; mental: 10.4%; social:
1.3%) respectively. Around one-fourth of reports
could not be classified because either they did not
present patient relevant concerns around generics, or
complete information was unavailable.

Conclusions:Majority of AEs associated with generic
drugs in FAERS can be mapped to the three health do-
mains of PROMIS framework to identify a spectrum
of patient-relevant outcomes. Further investigations
will allow better understanding of patient-relevant out-
comes associated with other classes of generic drugs.

724. Current State of Pharmacovigilance in the
Arab and Eastern Mediterranean Region: Results
of a 2015 Survey

Danya M. Qato

U.S. Fulbright Scholar, Birzeit University, Ramallah,
Palestine

Background: Although the urgency of strengthening
pharmacovigilance programs in developing countries
is increasingly being recognized, little is known about
the state of pharmacovigilance in Arab and Eastern
Mediterranean countries.

Objectives: This study sought to describe the current
state of pharmacovigilance systems in Arab and East-
ern Mediterranean countries.

Methods: A descriptive cross-sectional study between
May and September 2015 was conducted. Data was
gathered from two complementary sources: a stan-
dardized online questionnaire and data provided from
the Uppsala Monitoring Centre (UMC). Total scores
were assigned to structural, process and impact
pharmacovigilance indicators and countries were com-
pared depending on their final performance score.

Results: Responses were received from 21 countries,
representing an 87.5% response rate. From a total pos-
sible score of 19 for structural indicator performance,
the mean score for all 21 countries in the survey was
12.28 (SD: 5.9) and the scores ranged from 0 to 19.
From a total possible score of 17 for process indicator
performance, the mean score for all 21 countries in the
survey was 8.7 (SD: 5.5) and the scores ranged from 0
to 17.From a total possible score of 12, the mean score
for the impact indicators was 6.38 (SD: 3.9) and scores
ranged from 0 to 12. From a total possible score of 48
across the three primary PV performance domains, the
mean score in the 21 countries in the survey was 27.28
(SD: 14.6) with a range from 0 to 47.

Conclusions: This study is thefirst study to comprehen-
sively evaluate and benchmark the current landscape of
pharmacovigilance in Arab and Eastern Mediterranean
countries. The findings suggest wide disparities in PV
systems development in the region, underscoring the
need for amulti-stakeholder effort in bolstering PV pro-
gramsand thenecessity tobuild collaboration regionally
and internationally to build capacity and assist the
development of PV systems still in their nascent stage.

725. Prescribing Errors Incidence in Four
Hospitals in Saudi Arabia

Hisham Aljadhey1, Mansour Adam Mahmoud2 and
Mohamed Azmi Hassali3

1Medication Safety Research Chair, College of Phar-
macy, King Saud University, Riyadh, Saudi Arabia; 2

Medication Safety Research Chair, King Saud

abstract422

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



University, Riyadh, Saudi Arabia; 3Discipline of So-
cial and Administrative Pharmacy, Universiti Sains
Malaysia, Penang, Malaysia

Background: In-hospital prescribing errors research is
still in its early stages and has not been given due pri-
ority in Saudi Arabia.

Objectives: To determine the incidence of prescribing
errors and assess their severity.

Methods: Design: An outcome-based prospective
chart review study.
Setting: The study involved 12 years or older pa-

tients admitted to medical, surgical and intensive care
units (ICUs) of four hospitals during four month.
Main outcome measures: The study outcomes were

the incidence of prescribing errors; their types and se-
verity. The severity of prescribing errors was deter-
mined by two independent reviewers using the
National Coordination Council for Medication Errors
Reporting and Prevention (NCC MERP) index.
Statistical analysis: Descriptive statistics was used to

analyze the study data.

Results: Medical charts of 3,985 patients were
reviewed by pharmacists. The total length of hospital
stay for the patients was 30,996 days. The study in-
cluded 977 patients from a teaching hospital, 2033
patients from a private hospital; 683 patients from
a large government hospital; and 292 patients from
a small government hospital. Patients were admitted
to three different services (Medicine; 1352 patients,
surgery; 1771 patients and ICU; 862 patients). A to-
tal of 1205 prescribing errors were identified in all
hospitals. The total incidence of prescribing error
was 30.2 (95% CI, 28.5 -31.9) per 100 admissions.
The incidence in the teaching government hospital
was 17.5 (95% CI, 15.0 – 20.2) per 100 admissions.
The incidence of prescribing errors in the large
government hospital was 54.7 (95% CI, 46.7 -63.8)
per 100 admission. The most commonly identified
prescribing error type was dosing errors 243
(20.2%) with 140 overdoses and 103 under doses.
Antibiotic 362 (30%) was the most common drug
class involved with prescribing errors. Out of the
1205 prescribing errors identified 74 (6.1%) errors
were judged to have caused harm to the patients.
Of these 1 (1.4%) was fatal, 9 (12.1%) were life-
threatening, 34 (46%) were serious and 30 (40.5%)
were significant.

Conclusions: The study has identified important pre-
scribing errors and based on these findings strategies
to prevent future errors should be developed.

726. Knowledge, Attitude and Concept of
Pharmacovigilance Among Community Health-
Care Professionals in Saudi Arabia

Thamir M. Alshammari1,2, Arshad Hussain1 and
Mukhtar Ansari1

1College of Pharmacy, University of Hail, Hail, Saudi
Arabia; 2Medication Safety Research Chair, King
Saud University, Riyadh, Saudi Arabia

Background: Drug safety is an important issue in
healthcare. However, this concept is still considered
new to healthcare professionals.

Objectives: To determine the knowledge, attitude and
concept of pharmacovigilance among the healthcare
professionals in different community settings in Saudi
Arabia.

Methods: This was a cross-sectional study conducted
in the period between November 2015 and January
2016. The survey was conducted in community set-
tings including community hospitals, polyclinics,
community pharmacies and dental centres throughout
two cities (Riyadh, and Hail) Saudi Arabia. The sub-
jects of the study were physicians, pharmacists, nurses
and dentists within 60 locations. The questionnaire
consists of 24 questions assessing the knowledge, atti-
tude and concept of pharmacovigilance among the
healthcare professionals (HCPs). The data were ana-
lyzed using Statistical Analysis Software (SAS® 9.3).

Results: Five hundred and fourteen healthcare profes-
sionals completed the survey with a response rate of
79%. Around half (54%) of the healthcare professionals
were nurses followed by physicians (24%), pharmacists
(15%), and dentists (7%). Majority (55%) of the partic-
ipants were working in polyclinics.Almost 53% didn’t
know the correct definition of pharmacovigilance.
Furthermore, 57% of the HCPs had no knowledge about
the aim of post-marketing surveillance. However, 76%
percent of the HCPs were well aware that reporting
ADRs is the responsibility of all HCPs. Fifty three
percent of the HCPs believed that they should be paid
for ADRs reporting.While, 54% of HCPs did not believe
that lack of time was a major factor to discourage ADRs
reporting. In addition, only (43%)were aware that the Na-
tional Pharmacovigilance and Drug Safety Centre is the
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official regulatory body for ADRs reporting in Saudi Ara-
bia. However, 35% of the HCPs didn’t know if they have
specific unit for medication safety in their institutions.

Conclusions: There was poor knowledge about
pharmacovigilance among communityHCPs,which ul-
timately affects reporting of ADRs. There is an urgent
need of having educational and training programs in
pharmacovigilance fromregulatoryandhealthagencies.

727. First Characterization Of Adverse Drug
Reactions in the Dominican Republic

Nicolas Thurin1,2,7, Adrian Puello3, Marianne Mouly1,
Carla Garrido4 and Françoise Haramburu5,6

1Univ. Bordeaux, Bordeaux, France; 2Bordeaux
PharmacoEpi, INSERM CIC Bordeaux CIC1401, Bor-
deaux, France; 3Public Health, Universidad
Autónoma de Santo Domingo, Santo Domingo, Do-
minican Republic; 4Epidemiology Department, Hospi-
tal General de la Plaza de la Salud, Santo Domingo,
Dominican Republic; 5Bordeaux Regional
Pharmacovigilance Centre, CHU de Bordeaux, Bor-
deaux, France; 6U1219INSERM, Bordeaux, France;
7CHU de Bordeaux, Bordeaux, France

Background: Pharmacovigilance (PV) remains a Pub-
lic Health challenge in low- and middle-income coun-
tries. In 2013, a pilot PV program was started in a
semi-public hospital (350 beds) in Santo Domingo,
Dominican Republic. Twenty-seven months of passive
and active collection of adverse events across all hos-
pital departments allowed the construction of a PV
database.

Objectives: To characterize the patterns of adverse
drug reactions (ADRs) in the hospital PV database.

Methods: ADRs reported between July 2013 and Oc-
tober 2015 to the PV unit of the hospital were analyzed
by reaction characteristics (including seriousness, and
causality according to the Naranjo scale), drug class
(ATC classification 2nd level), and outcome of the
ADR categorized according to the system organ clas-
ses of the WHO Adverse Reaction Terminology.

Results: A total of 234 reports were collected, corre-
sponding to 32,300 hospitalizations and 86,400 visits
to the emergency room. Spontaneous reports repre-
sented 43.5% of reports. More than half of reports
were from physicians (53%), followed by nurses
(34%), and residents (13%). Fifty reports were for

serious ADRs, including 31 life-threatening cases.
Causality of ADRs was most often rated as possible
(61%) and probable (33%). Systemic antibacterial
agents were the most commonly involved (19%),
followed by anti-inflammatory drugs (13%), analge-
sics (11%), and contrast media (11%). Dexketoprofen
(5%), metoclopramide (3.6%), and ketorolac (3.6%)
were the individual drugs most frequently reported.
Dermatological disorders were the most commonly re-
ported ADRs (46%), including pruritus (17%) and
rash (15%). Respiratory disorders were the second
most reported ADRs (13%), including dyspnea (8%
of all reports).

Conclusions: This is the first time that patterns of
ADRs in Dominican Republic have been reported.
They constitute an important basis for the improve-
ment of hospitals care protocols and safer drug use.
The extension of the PV program to other hospitals
in the Dominican Republic would refine these patterns
but would call for investment from public health
authorities.

728. Development of a New Trigger Tool for
Adverse Drug Reaction Detection at a Large
Teaching Hospital, Thailand

Nicharee Inprasit1,2, Pramote Tragulpiankit1 and Ticha
Rerkpattanapipat3

1Faculty of Pharmacy, Mahidol University, Bangkok,
Thailand; 2Clinical Pharmacy Unit, Department of
Pharmacy, Faculty of Medicine Ramathibodi Hospi-
tal, Mahidol University, Bangkok, Thailand; 3Division
of Allergy, Immunology and Rheumatology, Depart-
ment of Medicine, Department of Medicine, Faculty
of Medicine Ramathibodi Hospital, Mahidol Univer-
sity, Bangkok, Thailand

Background: Adverse drug reaction (ADR) monitoring
system at Ramathibodi Hospital is composed of sponta-
neous reporting system andward pharmacist surveillance
(conventional method). Underreport is common, while
the latter method is labor-intensive. ADR Thai trigger
tool has recently been proposed for general hospitals.

Objectives: To modify ADR Thai trigger tool for a
large teaching hospital.

Methods: The data of ADR occurring at 4 medicine
wards during the year of 2013 were retrieved and were
intensively chart reviewed to detect all ADR occur-
ring. ADR Thai trigger tool composed of 27 types of
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triggers was matched with those ADR events and
modify to make a new trigger tool.

Results: Total of 149 events among 88 patients were
found after intensive chart review. The conventional
method was able to detect 119 events, while 141
(94.6%) events were detected by ADR Thai trigger
tool. Thirteen types of triggers with 364 detections
were traced back in 141 ADR events. The type and
number of trigger found were presented as follows
provision diagnosis 132 times (37.4%), abrupt medica-
tion stop 73 times (20.1%) and using chlorphenir-
amine 35 times (9.6%). The common laboratory tests
related with ADR were serum creatinine rising plus
nephrotoxic drug 27 times (7.4%), white blood cell
count less than 3000 cell3/μl in cancer patient 27 times
(7.4%) and abnormal liver function test > 2 UNL plus
hepatotoxic drug 17 times (4.7%). Specific serum drug
level found vancomycin and gentamicin which drug
level was related with acute renal failure.

Conclusions: Four triggers were added which were
hypokalemia plus drug induced, using statin plus creat-
inine kinase> 5 ULN, voriconazole level and pharma-
cogenetics test of drug allergy. This new Ramathibodi
medical trigger tool should be further validated.

729. Testing of ADR Thai Trigger in Surgical
Patients at a Large Teaching Hospital, Thailand

Nicharee Inprasit1,2, Pramote Tragulpiankit1 and Ticha
Rerkpattanapipat3

1Faculty of Pharmacy, Mahidol University, Bangkok,
Thailand; 2Clinical Pharmacy Unit, Department of
Pharmacy, Faculty of Medicine Ramathibodi Hospi-
tal, Mahidol University, Bangkok, Thailand; 3Division
of Allergy, Immunology and Rheumatology, Depart-
ment of Medicine, Faculty of Medicine, Ramathibodi
Hospital, Mahidol University, Bangkok, Thailand

Background: Testing of ADR Thai Trigger in Surgi-
cal Patients at a Large Teaching Hospital, Thailand.

Objectives: To test ADR Thai trigger tool in surgical
patients.

Methods: The data of ADR occurring at 4 surgery
wards during the year 2013 period were retrieved
and intensively chart reviewed in order to detect all
ADR occurring. ADR Thai trigger tool composed of
27 types of triggers was matched with those ADR

events. The type and number of trigger found was
assessed.

Results: Total of 51 events among 44 patients were
found after intensive chart review. Forty-eight events
(94.1%) were able to detect by Thai trigger tool
method. Total of 9 types of triggers with 134 detec-
tions were traced back to 48 ADR events. The type
and number of trigger found were presented as follows
provision diagnosis 48 times (35.8%), chlorphenir-
amine oral/injection 33 times (24.7%) and abrupt med-
ication stop 28 times (20.9%), respectively.
Laboratory test trigger found abnormal liver function
test > 2 UNL plus hepatotoxic drug 10 times (7.5%),
rising serum creatinine plus drug induced nephrotoxi-
city 3 times (2.2%) and white blood cell counts less
than 3000 cell3/μl in cancer patient 1 times (0.7%).
Specific serum drug level found 1 event from high
level of vancomycin related serum creatinine rising.

Conclusions: Although ADR Thai trigger tool was
proposed for medical patients, it seems to be effective
for ADR detection in surgical patients with less time
consume and labor-saving. However, ADR Trigger
tool for surgical patients should be modified.

730. Adverse Drug Reactions in Medicine Wards at
a Large Teaching Hospital, Thailand

Nicharee Inprasit1,2, Pramote Tragulpiankit1 and Ticha
Rerkpattanapipat3

1Faculty of Pharmacy, Mahidol University, Bangkok,
Thailand; 2Clinical Pharmacy Unit, Department of
Pharmacy, Faculty of Medicine Ramathibodi Hospi-
tal, Mahidol University, Bangkok, Thailand; 3Division
of Allergy, Immunology and Rheumatology, Depart-
ment of Medicine, Faculty of Medicine Ramathibodi
Hospital, Mahidol University, Bangkok, Thailand

Background: Adverse drug reaction (ADR) monitor-
ing composing of multidisciplinary team at
Ramathibodi Hospital, a large teaching hospital has
been established for a decade. The characteristics of
these events have not been explored.

Objectives: To determine the occurrence rate and
ADR characteristics of hospitalized patients at Medi-
cine department.

Methods: ADR monitoring were performed by spon-
taneous reporting and ward pharmacist surveillance,
then were evaluated by the team and recorded in the
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clinical pharmacy unit database. We recruited the data-
base from January to December 2013 from four Med-
icine wards and determined the rate and characteristics
of ADR occurring. Only ADR with significant harms
were selected. The occurrence rate was calculated by
number of ADR divided by the number of patient ad-
mission and their length of hospital stay.

Results: Total of 149 ADR events from 88 patients
and 98 admissions were retrieved. The ADR occur-
rence rate was 2.77% and 4.39 per 1,000 patient-days.
Eighteen admissions (18.4%) were caused by drug.
Common organ disorders were skin, white cell and
urinary system disorder in 30 (20.1%), 27 (18.1%)
and 24 events (16.1%), respectively. The most com-
mon manifestation of skin disorders was
maculopapular rash (25 events; 83.3%): 6 from phe-
nytoin, 5 from piperacillin-tazobactam, 5 from vanco-
mycin and 9 from others. For white cell disorder,
febrile neutropenia was the most common presentation
(25 events; 92.5%), particularly in hematologic pa-
tients suffered from chemotherapy. The most common
disorders of urinary system were acute renal failure
(19 events; 79.1%): 9 from amphotericin B, 6 from co-
listin, and 4 from vancomycin.

Conclusions: Although the ADR occurrence rate
seems to be low due to selection of high severity, their
characteristics suggests how to prevent their occurring
in the future.

731. Drug Therapy Related Problems Among
Critical Care Patients in A Tertiary Care Hospital
in Nepal

Kadir Alam1, Nilanjan Ghosh2 and Yugal Kishor2

1Department of Clinical Pharmacology and Thera-
peutics, B.P. Koirala Institute of Health Sciences,
Dharan, Nepal; 2Department of Pharmacy, Guru
Ram Das Institute of Management and Technology,
Uttarakhand Technical University, Dehradun, India

Background: Drug therapy related problems are the
major concern that affects success of pharmacother-
apy. Adverse Drug Reactions (ADRs), Medication er-
rors and Drug- Drug Interaction are the major one.

Objectives: To study the pattern and nature of ADRs,
Medication Errors and Potential drug Interactions
(PDIs) in critical care patients.

Methods: Prospective study was conducted in critical
care inpatients between September 2015 to November
2015 at Manipal Teaching Hospital Pokhara, Nepal.
Data from patients and their medication record was
collected in predesigned data collection form. Naranjo
Algorithm, modified Hartwig & Siegel and modified
Shumock & Thornton Scales were used for causality,
severity and preventability respectively for ADR. Pa-
tients’ file record and patient interview on medication
were used as source of data medication error. The
medications of patients were analyzed for potential
drug interactions (PDIs) using Micromedex 2.0.

Results: Among 316 patients, 27 have experienced
ADRs. Rashes (22.22%), Edema (11.11%), Fever
(7.40%) were common ADRs. ADRs incident were
higher with Antibiotics (51.85%) and cardiovascular
drugs (25.92%). Dermatological (22.22%), Gastroin-
testinal (18.52%) and Cardiovascular (18.52%) sys-
tems were more affected. About 77.78% drugs were
continued, 14.81% were stopped and 48.15% needed
medical treatment. Antipruritic (17.65%), antihista-
mine (11.76%) and corticosteroids (11.76%) were
used to treat ADRs. Forty two medication errors were
noticed consisting 19 prescription errors, 7 Adminis-
tration errors, 14 transcription errors and 2 documenta-
tion errors. 61.90% of medication errors are Category
B i.e. medication did not reach to the patients and
more than 2/3rd of errors were clinically significant.
PDIs was found in 21.2% of prescriptions. Altogether
92 interactions were found. Majority of PDIs were
Moderate severity (59.78%).

Conclusions: Study finding suggest the existence of
drug therapy related problem even at critical care set-
ting which need to be addressed. Hence, a careful
monitoring is required. Providing education and
awareness regarding drug therapy related problem are
very much essentials for its minimization.

732. Pharmacovigilance in Pakistan - Hospital
Pharmacists’ Views

Muhammad Shahid Iqbal1, Muhammad Zahid Iqbal2

and Mohd Baidi Bahari2

1Department of Clinical Pharmacy, Faculty of Phar-
macy, MAHSA University, Kuala Langat, Selangor,
Malaysia; 2Department of Clinical Pharmacy &
Pharmacy Practice, Faculty of Pharmacy, AIMST
University, Sungai Petani, Kedah, Malaysia
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Background: Knowledge about pharmacovigilance
among hospital pharmacists (HPs) is essential for bet-
ter pharmaceutical care planning of the patients.

Objectives: This project was designed to assess hospi-
tal pharmacists’ knowledge, perceptions and practices
towards pharmacovigilance in Punjab, Pakistan.

Methods: A cross-sectional, questionnaire-based
study was performed among registered HPs in Paki-
stan. A pre-tested and pre-validated research tool was
used to collect data. The research tool was divided into
three sections. Descriptive and inferential statistics
were applied at a significant value of p≤ 0.05. Data
were statistically analyzed using SPSS version 22.

Results: A total of 97 HPs participated in the study
(79% males with 21% females) and the response rate
was 47%. Around 22% felt that only registered medi-
cal practitioners are responsible for ADRs and their
reporting in Pakistan. Knowledge score about overall
pharmacovigilance concept was relatively low among
old graduates. Around 31% agreed they were not very
well familiar with the pharmacovigilance concept, and
around 69% knew that pharmacists are the key players
in pharmacovigilance. Majority of them (89%) agreed
that knowledge and awareness of pharmacovigilance
is crucial for HPs in order to provide better pharma-
ceutical care to the patients. Foremost reason for
non-awareness of pharmacovigilance concept was the
misconception that it is the duty of medical doctors
not the HPs.

Conclusions: Based on the results of the study, spe-
cific and targeted educational interventions with some
hands-on activities are crucial for HPs regarding
pharmacovigilance advancements in Pakistan. This
study indicated that HPs were aware about the impor-
tance and benefits of pharmacovigilance. The majority
of HPs in Punjab, Pakistan have appropriate knowl-
edge and positive perception towards
pharmacovigilance concept and its benefits in patient
care.

733. A Survey to Evaluate Electronic Healthcare
Databases for Potential Post-Marketing Drug
Safety Surveillance in China

Yu Yang1, Xiaofeng Zhou2, Yuji Feng3, Renfei Fang1

and Siyan Zhan1

1Department of Epidemiology and Biostatistics,
School of Public Health, Peking University Health

Science Center, Beijing, China; 2Epidemiology, Pfizer
Inc., New York, United States; 3Epidemiology and
Real-World Data Analytics, Pfizer Investment Co.
Ltd., Beijing, China

Background: Electronic healthcare databases (EHDs)
provide real world data of clinical practice with
broader patient populations and have been increas-
ingly used for post marketing drug safety surveillance
over past decade. However, few studies have exam-
ined the potentials of these data sources in China.

Objectives: To evaluate the availability and
characteristics of EHDs for post-marketing drug safety
surveillance in China.

Methods: Three major types of EHDs in China,
including two regional community based databases,
one annual sample of national claims database, and
one electronic medical records (EMR) database
covering 40 hospitals, were selected for the evaluation.
A questionnaire was designed to understand data
accessibility, basic database characteristics, and core
variables in the databases for post-marketing drug
safety surveillance (i.e. 39 key variables derived from
US Mini-Sentinel common data model etc.). The
survey questionnaire was sent to the owners of each
database on June 15, 2015 and the respondents were
contacted by email, telephone, or face-face interview
if retuned responses were ambiguous.

Results: All database owners responded all questions
on the survey. Three database owners confirmed their
willingness to share the databases with academic
institutions. However, access to national claims data
required a special approval procedure. Two regional
databases contain 3.6 and 1.2 million patients with
90% and 82% of core variables available respectively.
The claims data were resampled annually from the
entire country (6.6 million people in 2013) and had
64% of core variables. The EMR database consists of
3 million inpatient data with 87% core variables. Lab
data are available in 3 databases except for claims
data. Diagnosis data are available in all 4 databases
while the clinical symptom data can only be found in
one regional database. Inconsistent drug and diagnosis
coding systems are seen across 4 databases.

Conclusions: The survey provided valuable data on
3 major types of EHDs for potential post-marketing
drug safety surveillance in China. Future research
is warranted to assess the quality and completeness
of these data sources.
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734. Adverse Drug Reactions Among Hospitalised
Children in South Africa

Johannes P. Mouton1, Nicole Jobanputra1, Ushma
Mehta1, Karl Technau2, Chris Scott3 and Karen
Cohen1

1Division of Clinical Pharmacology, Department of
Medicine, University of Cape Town, Cape Town, South
Africa; 2Empilweni Services and Research Unit,
Department of Paediatrics and Child Health,
University of the Witwatersrand, Johannesburg, South
Africa; 3Department of Paediatrics and Child Health,
University of Cape Town, Cape Town, South Africa

Background: There is scant paediatric
pharmacovigilance data, especially from developing
countries. South Africa’s high HIV and tuberculosis
(TB) burden and massive antiretroviral therapy
(ART) program may contribute to the local risk for
drug-related harm.

Objectives: To describe the adverse drug reaction
(ADR) burden among hospitalised children at two
South African hospitals.

Methods: We assessed 30 days’ paediatric (age 1m
to 18y) ward admissions (except oncology). We used
a trigger tool to help identify adverse drug events
(ADEs). A multidisciplinary panel assessed causality
(using the WHO-UMC system), seriousness, and
preventability.

Results: 922 patients had 972 admissions. 519/922
(56%) were male and 421/922 (46%) were ≤1y of
age. There were 28 HIV-infected children, of which
21 were on antiretroviral (ARV) therapy, and 80
HIV-exposed children, of which 34 were on ARVs
to prevent mother-to-child HIV transmission.
We identified 205 ADEs in 134 children. We

classified 132 as ADRs (18 certain, 33 probable, and
81 possible), 31 as unlikely, and 9 as unassessable.
33 ADEs are unclassified, still requiring panel review.
40 ADRs were present on admission; ADRs caused
14/972 (1.4%) admissions. 92 ADRs occurred during
admission, of which 13 were serious, and three near-
fatal: anaphylaxis after vancomycin, respiratory de-
pression after midazolam, and hyperkalaemia with
enalapril. The most common ADRs were diarrhoea
(n=24, mostly due to antibiotics), hypokalaemia
(n=16, mostly due to diuretics), and tachycardia
(n=14, mostly due to β-agonists.) 21/132 (16%) ADRs

were preventable. ARVs, anti-TB therapy, and/or
cotrimoxazole were implicated in 13/132 (9.8%)
ADRs. 8/28 (29%) HIV-infected children had ADRs.

Conclusions: ADRscaused only1.4%of admissions in
our survey, lower than a previous meta-analysis (2.9%,
95% CI 2.6% to 3.1%). ADRs occurred during 9.5% of
admissions,within aprevious systematic review’s range
of 0.6% to 16.8%.A seriousADRoccurred during 1.3%
of admissions. ART and anti-TB therapy contributed
little to the ADR burden compared with drugs used in
common paediatric conditions such as infections and
asthma, but HIV-infected children had a high incidence
ofADRs.

735. Attitudes of Community Pharmacy
Professionals Towards Consumers Reporting in
Portugal

Cristiano Matos1,3, Liliana Rodrigues1, João
Joaquim1,4 and Maria Clara Rocha2

1Farmácia, Instituto Politécnico de Coimbra,
Coimbra Health School – ESTESC, Coimbra, Portu-
gal; 2Ciências Complementares, Instituto Politécnico
de Coimbra, Coimbra Health School – ESTESC, Co-
imbra, Portugal; 3Pharmacology, Faculty of Phar-
macy, University of Sevilla, Sevilla, Spain; 4Faculty
of Pharmacy, University of Salamanca, Salamanca,
Spain

Background: An Adverse Drug Reaction (ADR) is
a harmful and unintentional response to drugs. The
National Pharmacovigilance System (NPS) receives
reports from healthcare professionals and consumers
and analyzes them in order to prevent, eliminate or
minimize the risks of drugs to the consumers’
health.
The community pharmacy professionals (CPP) have

privileged access to consumers and throughout their
pharmacotherapeutic follow-up, they can have the real
perception of a possible ADR and encourage the con-
sumer to report.

Objectives: To evaluate CPPs’ role as active agents
for improving consumers’ involvement in
pharmacovigilance and to describe their attitudes re-
lated to ADR report and consumers’ reporting.

Methods: An observational study will be performed in
a large group of CPPs contacted through e-mail. A
web-based survey was created and sent through
Google Docs platform questionnaire. Data will be
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collected between February and April 2016 and will be
analyzed using Descriptive Statistics, χ2 tests,
Spearman’s correlation coefficients and statistical
analysis, with software SPSS v. 20.

Results: As far as authors know, this is the first study
conducted in Portugal to evaluate the role of CPPs in
improving consumers’ involvement in
Pharmacovigilance. Other studies conducted in
Portugal in pharmacy professionals, concluded that
just a small part of professionals reported suspected
ADRs. The main reasons for ADR under-reporting
are pointed as low knowledge in pharmacovigilance
as well as the indifference and lack of time of the pro-
fessionals in this field. Reports could be improved by
NPS disclosure and educational programs.

Conclusions: In this study it is expected to understand
why there are such low report values and what factors
should be changed to increase the number of reports.
Reporting of ADRs is fundamental to

pharmacovigilance and consumer reporting is important
to construct useful information on drug safety. There-
fore, the lack of reports is a concern to the NPS. it In
community pharmacies, CPPs can play an important
role in pharmacovigilance, encouraging consumers to
report and to promote an active pharmacovigilance.

736. Withdrawn by Author

737. Risk of Hemorrhagic Stroke Associated with
Non-Insulin Blood Glucose Lowering Drugs.
Results from the SAFEGUARD Project
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Georgia de Beradis9, Serena Pecchioli10, Gianluca
Trifiro11, Anita McGrogan12, Peter Rijnbeek2 and
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1Spanish Agency for Drugs and Medical Devices, Ma-
drid, Spain; 2Erasmus University Medical Center,
Rotterdam, Netherlands; 3University Milano-Bicocca,
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VU University Medical Center, Amsterdam, Nether-
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Background: The SAFEGUARD project aims to as-
sess the cardio/cerebrovascular and pancreatic safety
of non-insulin blood glucose lowering drugs
(NIGBLDs) in type 2 diabetes mellitus patients
(T2DM). To date, no studies addressing the risk of
Hemorrhagic stroke (HS) in patients exposed to
NIGBLDs have been published.

Objectives: To estimate the risk of HS associated with
individual NIBGLDs in the multi-database network of
the SAFEGUARD project.

Methods: A case-control design, nested in a cohort of
new NIBGLD users was performed. Incident HS cases
(intracerebral/subarachnoid hemorrhage) were
matched with up to 5 controls on database (DB), sex,
cohort entry (±3 months) and date of birth (±1 year)
using risk set sampling. Data were retrieved from 9
electronic healthcare data sources (PHARMO, IPCI
(Netherlands); BIFAP (Spain); GePaRD (Germany);
Health Search, Regional DBs of Lombardy and Puglia
(Italy); CPRD (United Kingdom); Medicare (US)).
DB-specific adjusted odds ratios (ORs) and corre-
sponding 95% confidence intervals (95%CI) were esti-
mated by comparing current use of metformin in
combination with sulfonylureas (SUs) (reference) with
each NIGBLD monotherapy, dual therapy of
metformin plus another NIGBLD (not SUs) and other
NIGBLD combinations. Meta-analyses of data source
specific estimates (ORmeta with 95% CI) and condi-
tional logistic regression based on the individual
pooled data (adjOR pool with 95% CI) were
performed.

Results: A total of 3,817 cases of HS were matched to
18,656 controls T2DM. As compared with users of
metformin in combination with SUs, current use of
repaglinide monotherapy (adjOR pool=1.68 (1.28-
2.20); ORmeta=2.12 (1.11-4.05)). The meta-analysis
also showed an increased risk of HS in current users
of metformin in combination with rosiglitazone
(ORmeta=1.85 (1.04-3.29)).

Conclusions: Our findings suggest that the risk of HS
is higher in current users of repaglinide monotherapy
and in those using the combination of metformin and
rosiglitazone as compared with current users of metfor-
min and SUs.
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738. Development of a Detection Algorithm for
Prednisolone-Induced Diabetes Mellitus Using a
Medical Information Database

Imatoh Takuya1, Sai Kimie1, Hori Katsuhito2, Segawa
Katsunori1, Kimura Michio3, Kawakami Junichi2 and
Saito Yoshiro1

1Division of Medical Safety Science, National Institute
of Health Sciences, Tokyo, Japan; 2Department of
Hospital Pharmacy, Hamamatsu University School of
Medicine, Shizuoka, Japan; 3Department of Medical
Informatics, Hamamatsu University School of Medi-
cine, Shizuoka, Japan

Background: Recently, medical information
databases (MIDs) have been used to conduct post-
marketing surveillance studies to identify adverse
events and improve medication and regulatory
implementation. Development of high-accurate
detection methods of adverse reactions using MIDs
is very important for medical research. Prednisolone
is a commonly prescribed drug for the management
of a various diseases, including inflammatory condi-
tions and hematological malignancies but are known
as a main causative drug for drug-induced
hyperglycemia.

Objectives: We conducted pharmacoepidemiological
study to develop a novel detection algorithm for
prednisolone-induced diabetes mellitus (PIDM) using
a MID.

Methods: We collected data on prescriptions,
laboratory tests, diagnoses from a MID of Hamamatsu
University Hospital in Japan. The 1812 patients were
newly prescribed prednisolone from Jan 1st, 2008 to
Dec 31st, 2014. The patients who had been diagnosed
as DM before prednisolone administration were
excluded. 349 patients who were available to be
evaluated based on the current DM criteria by the
Japan Diabetes Society (JDS). Definite diagnosis of
PIDM were made from medical record review by a
diabetologist. Lastly, we compared the patients who
were diagnosed as PIDM to non-PIDM and assessed
the developed algorithms using receiver operating
characteristic curves.

Results: The 63 patients were identified by the current
JDS criteria. Of these, 35 patients were definitely
diagnosed as PIDM after medical record review by
the diabetologist (positive predictive value=55.6%).

We found that the patients with PIDM had significant
higher maximum increased rates of FBG and HbA1c
levels than those with non-PIDM. Therefore, we
applied the maximum increased rate as the second
screening to the algorithm for PIDM. Moreover, usage
of the maximum increased rate of HbA1c as the
second screening factor showed much higher
sensitivity and specificity than those of FBG (HbA1c:
Area under the curve (AUC) =0.93 vs. FBG:
AUC=0.64, P<0.05).

Conclusions: The algorithm for PIDM composed of
the maximum increased rate of HbA1c in screening
was superior to the current criteria by the JDS alone.

739. FDA AERS Data Shows a Strong Signal for
SGLT2 Inhibitors and Diabetic Ketoacidosis

Keith L. Altman

Excolo Law, Southfield, MI, United States

Background: In May, 2015 there was significant in-
terest in the possible association between SGLT2 In-
hibitors (Invokana, Farxiga, Jardiance) and diabetic
ketoacidosis (DKA) which is an uncommon event in
type 2 diabetes. FDA AERS data is publicly available
at little or no cost and can be used as a part of routine
pharmacovigilance. PRR like analyses were performed
looking for signals in the FDA AERS data.

Objectives: To review FDA AERS data for the pres-
ence of signals concerning DKA and various antidia-
betic medications by calculating proportional
reporting rates (PRR) over time. To further see if there
are previously unrecognized signals.

Methods: Data from the FDA AERS system was se-
lected for use. This data was extensively prepared to
allow for PRR calculations. Last best cases were deter-
mined for reports with multiple versions. Dates of first
report were computed for each adverse event term in
each report. For each event, the percentage of event re-
ports to total reports for the drug was computed. These
calculations were computed for each quarter. Because
of differential reporting, nonserious reports were ex-
cluded. Several antidiabetic drugs were compared over
time to see if there were any notable differences.

Results: There is a clear signal for SGLT2’s and DKA
no later than 2014Q2. This predates FDA’s alert by 9
months. Surprisingly, there is also a very strong signal
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for serious fungal infections which suggests the label
is inadequate at this time.

Conclusions: Calculating PRR over time is an effec-
tive method of detecting signals. Furthermore, seeing
how the signals develop over time provides more infor-
mation than a simple disproportionality score at a given
point in time. In the current study, the signals for DKA
with SGLT2’s is very strong and apparent almost im-
mediately after launch. Seeing a signal for multiple
drugs within the same class provides further reinforce-
ment of the signal. Lastly, the method has also detected
a signal for serious fungal infections which suggests
the current label may need to be enhanced.

740. Adverse Drug Reactions Related to DPP-4
Inhibitors - A Review

Cristiano Matos, Andreia Pestana and Rita Pereira

Farmácia, Instituto Politécnico de Coimbra, Coimbra
Health School – ESTESC, Coimbra, Portugal

Background: The DPP-4 inhibitors used in the treat-
ment of type 2 diabetes mellitus increase insulin
secretion and reduce the secretion of glucagon,
preventing the inactivation of GLP- 1, thereby decreas-
ing glucose levels. As these drugs reduce the secretion
of glucagon, they can cause adverse effects in gastroin-
testinal tract, such as nausea, vomiting and pancreatitis.
Recent studies also suggest that DPP-4 inhibitors could
contribute to the reduction of cardiovascular risk.

Objectives: To review the prevalence of adverse ef-
fects of the DPP-4 inhibitors.

Methods: A bibliographic review was performed
through an online search in National and International
Authorities - INFARMED, IP, European Medicines
Agency and EudraVigilance about adverse drug reac-
tions (ADR’s) related to DPP-4 inhibitors as mono-
therapy or in combination with metformin. All SPC
(summary of product characteristics) were analyzed.
Articles found in Google Scholar and PubMed data-
bases were also taken into account for analysis of
ADR’s related to DPP-4 inhibitors.

Results: According to the European Database of
Suspected Adverse Drug Reaction Reports, 21831
suspected ADR’s were reported to DPP-4 inhibitors
until January 2016. Prevalence is higher in men, and
in the 65-85 years class. Sitagliptin (61,1%) and
vildagliptin (23,3%) are the DPP-4 inhibitors with

more ADR reports. Most common ADR’s according
to MedDRA system were gastrointestinal disorders,
general disorders and administration site conditions,
metabolism and nutrition disorders and skin and sub-
cutaneous tissue disorders.

Conclusions: DPP- 4 inhibitors’ ADR’s are more fre-
quent in the gastrointestinal tract and the most com-
mon are nausea and vomiting, but most may be
reversible through an adjustment in dosage. Other
studies also suggest that DPP-4 inhibitors could con-
tribute to the reduction of cardiovascular risk; how-
ever, 9,2% of the individual cases identified in
EudraVigilance were cardiac disorders.
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Background: The US Food and Drug Administration
(FDA) warned of a strong temporal association be-
tween use of dipeptidyl peptidase-4 inhibitors (DPP4i)
and severe arthralgia on the basis of 33 case reports of
severe joint pain (SJP) in August, 2015. However, the
current evidences were limited to case reports and lack
of the information regarding the incidence of SJP after
the use of DPP4i from population-based studies with
longer follow-up periods.

Objectives: To investigate the putative association of
SJP with the use of DPP4i in patients with type 2 dia-
betes (T2D).

abstract 431

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Methods: A propensity score matched population-
based cohort study was performed between 2009 and
2013 in a group of T2D who were stable metformin
users. Totally 4,743 T2D were later added with DPP4i
(i.e., DPP4i users) and the same number of matched
non-DPP4i users were selected. The two study groups
were followed to the occurrence of SJP diagnosis
(ICD-9-CM code: 719.4), termination of health insur-
ance policy, or end of 2013. Incidence rate of SJP
was estimated under the Poisson assumption. Cox pro-
portional hazard model was used to estimate the covar-
iate adjusted hazard ratio (HR) and 95% confidence
interval (CI) of SJP in association with DPP4i use.

Results: Over a maximum of 5-year follow-up, 679
DPP4i users and 767 non-DPP4i users were newly
diagnosed with SJP, representing an incidence rate of
47.20 and 50.66 per 1,000 person-years. The Cox
model analysis indicated a slightly but insignificantly
reduced risk of SJP in association with DPP4i use (ad-
justed HR: 0.92 [95% CI: 0.83-1.02]). Such null results
were also observed in patients with all age and sex
stratifications, as well as in a sensitivity analysis using
all nonspecific arthropathies as the study end-point.

Conclusions: This study provides no support for the
putative risk of SJP in relation to DPP4i use in T2D
during up to 5 years of follow-up.

742. Changes in Health Parameters Over 12
Months in Users of Once Weekly Exenatide
(Bydureon®)
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Background: Bydureon®, licensed in 2011, is indi-
cated for treatment of type 2 diabetes mellitus
(T2DM). Favourable changes in health parameters in
T2DM patients (pts) can help reduce cardiovascular
disease risk and improve glucose homeostasis. A
post-marketing safety study is underway as part of
the EU Risk Management Plan.

Objectives: To quantify mean changes at group level
in health parameters (weight, body mass index
(BMI), systolic blood pressure (SBP) and HbA1c) in
Bydureon® users at interim.

Methods: An observational, population-based cohort
study in primary care in UK. Pts were identified from dis-
pensed prescriptions (Rx) issued by GPs Sep 2011-Sep
2015 (interim datalock). GPs were sent questionnaires
12 months after each pts’ 1st Rx for exposure, outcome
and risk factor information from medical charts. For pts
continuing treatment to the end of 12 months, changes
in each pts’ health parameters were calculated from index
(1st Rx) to 12 months post-index (12m) to estimate mean
change (Δ) at group level. Denominators are pts with
both index and 12m data provided.

Results: Interim evaluable cohort=2538 pts; 55.6%
(n=1410) males; median age 57 yrs (IQR 50;65). At end
of the 12 months 1752/2538 (69.0%) pts remained on
treatment. Of these pts, 1384/1495 (92.6%) were obese
and 521/1129 (46.1%) had HbA1c>9% at index. Mean
weight Δ=-3.0kg [SD 6.7] (index 109.4kg [22.0]; 12m
106.4kg [21.7]; N=1395). Mean BMI Δ=-0.9kg/m2
[2.5] (index 38.0kg/m2 [6.7]; 12m 37.0kg/m2 [6.6];
N=1292). Mean SBP Δ=-2.1mmHg [16.2] (index
133.8mmHg [14.2]; 12m 131.6mmHg [14.2]; N=1509).
Mean HbA1c Δ=-7.6mmol/mol [18.9] (index 75.9mmol/
mol [19.3]; 12m 68.3mmol/mol [19.5]; N=1057).

Conclusions: Overall at aggregate level, Bydureon®
use appears to be associated with favourable changes
in health parameters over 12 months in this single
group study in primary care setting. However the clin-
ical significance of such changes is unclear. Limita-
tions are lack of adjustment for concurrent
medications and potential regression towards the mean
as pts prescribed Bydureon® may be extreme relative
to the T2DM population (obese and/or poor diabetes
control). This analysis will be superseded once final
cohort accrual and analysis are complete.

743. Identification of Potential Signals of Serious
Risks for Sitagliptin: Analysis of Spontaneous
Adverse Event Reports in VigiBase®

Krishna Undela, Pramod Adusumilli and Parthasarathi
Gurumurthy

Pharmacy Practice, JSS College of Pharmacy, JSS
University, Mysuru, Karnataka, India

Background: Sitagliptin was the first dipeptidyl pepti-
dase 4 inhibitor approved for the treatment of type 2
diabetes in 2006. It is one of the most commonly pre-
scribed oral hypoglycemic agents (OHAs) as mono-
therapy or in combination with other OHAs.
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Objectives: To analyse spontaneous adverse event re-
ports (SAERs) associated with the use of sitagliptin for
potential signals of serious risks.

Methods: VigiBase®, the World Health Organization/
Uppsala Monitoring Centre global individual case
safety reports database were used to examine all re-
ports of adverse events associated with sitagliptin
through the end of January 2016. Disproportionality
analysis was conducted for the quantitative detection
of signals. A signal is detected if the count of co-oc-
currences ≥3 and the Proportional Reporting Ratio
(PRR) ≥2.0 with an associated χ2 value of ≥4.0.

Results: There were a total of 12,565,490 SAERs found
in VigiBase®, among these 19,438 (0.15%) were asso-
ciated with sitagliptin. Around 78% of SAERs related
to sitagliptin reported from USA; and gastrointestinal
disorders (30.9%) were the most commonly reported ad-
verse events. Of these, pancreatic disorders accounted
for 42.4%. The most important signals for risks identi-
fied in the database were pancreatic neoplasm (PRR
62.41, χ2 1513.11), Hepatic metastasis (PRR 51.51, χ2
14244.91), pancreatitis (PRR 32.13, χ2 65533.42), pros-
tatic hyperplasia (PRR 18.67, χ2 1610.03) and thyroid
neoplasm (PRR 12.98, χ2 780.86).

Conclusions: A large proportion of adverse events
were associated with the use of sitagliptin. As pancre-
atic and hepatic disorders are the important signals
identified, clinicians must be vigilant in identifying
early signs and symptoms of these disorders and dis-
continue sitagliptin.

744. Managing the Risk of Medication Errors -
Where to Start?

Angela van der Salm

Pharmacovigilance, DADA Consultancy, Nijmegen,
Netherlands

Background: Medication errors are a major public-
health burden representing 18.7–56% of all adverse
drug events among hospital patients. However, the
concept of medication error is not limited to those that
harm the patient (preventable ADEs) but includes those
intercepted during the medication process (prescribing,
storing, dispensing, preparation for administration or
administration of a medicinal product). In the process
of obtaining a marketing authorisation (MA), compa-
nies are expected to evaluate the safe use of their me-
dicinal product and describe in the risk management

plan that accompanies the MA application the potential
for medication errors and preventive measures. In
October 2015, EMA published several good practice
guides to assist companies in doing so and has a dedi-
cated webpage on this and related documentation.

Objectives: Per the new guides, a medication error is
an unintended failure in the drug treatment process that
leads to, or has the potential to lead to, harm to the pa-
tient. Proposed MA holders (MAHs) should consider
their product design, packaging, labelling and any
other applicable measures to prevent errors associated
with use of the product. Looking at the drug treatment
process, all steps where a failure could occur, take
place when the product has left the companies factory.
To know in how far the risk minimisation strategies are
working, their effectiveness needs to be assessed at the
level of the actors in the medication process.
A specific dedicated guide was created for high-

strength insulin products and published in its final
form also in October 2015. The objective of this study
is to identify in how far the recommendations of the
EMA as outlined in this guide have been followed
by MAHs manufacturing such products.

Methods: The study will include a review of available
SmPC data and educational material and what the ini-
tial effects are on the reporting rate of medication er-
rors since October 2015.

Results: The results presented at the ICPE 2016 meet-
ing will include the data available up to 1 July 2016 for
high strength insulin (degludec/lispro/glargine) prod-
ucts as retrieved from EMA/national websites.

745. Postmarketing Safety Profile of Ledipasvir/
Sofosbuvir Chronic HCV Infection Therapy

Ayad K. Ali

Global Patient Safety, Eli Lilly and Company, India-
napolis, IN, USA

Background: Hepatitis C virus (HCV) is a blood-
borne infection with acute & chronic presentations.
About 85% of patients develop chronic infection, with
estimated 3.5 million people in the US have chronic
disease. There are many biologic therapies for chronic
HCV infection, including the latest ledipasvir/
sofosbuvir (LS) single-tablet combination therapy.

Objectives: To describe the safety profile of LS.

abstract 433

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Methods: Adverse event (AE) reports voluntarily sent
to FDA Adverse Event Reporting System through
June 30, 2015 were retrieved & analyzed. Reports
for LS were identified by generic name, & events were
defined by the Preferred Term (PT) of the Medical
Dictionary for Regulatory Authorities, & described
by System Organ Classes (SOC).

Results: Overall, 9123 AE reports were submitted for
LS. Gastrointestinal disorders accounted for 23% of
reported events (n=2067), with nausea being the most
frequently reported event (n=126). The distribution of
reports by SOC & corresponding most frequently re-
ported PT was the following: 12% (n=1056) General
disorders (fatigue, n=330); 10% (n=905) nervous sys-
tem disorders (headache, n=359); 9% (n=817)
hepatobiliary disorders (cirrhosis, n=19); 7% (607)
psychiatric disorders (insomnia, n=113); 6% (574)
blood disorders (anemia, n=29); 5% (n=418) investi-
gations (liver-related tests, n=79); 4% (n=341) cardiac
disorders (arrhythmias, n=30); 3% (n=271) infections
(nasopharyngitis, n=28); 3% (n=255) musculoskeletal
disorders (arthralgia, n=40); 3% (n=237) skin disor-
ders (rash, n=55); 2% (n=224) vascular disorders (hy-
pertension, n=90); 2% (n=223) respiratory disorders
(dyspnea, n=51); 2% (n=206) injuries (drug dose
omission, n=23); 2% (n=205) neoplasms (hepatocellu-
lar carcinoma, n=5); 2% (n=201) metabolism disor-
ders (hyperglycemia, n=37); 2% (n=176) renal
disorders (acute kidney injury, n=31); and 1% ear
(n=113) & eye (n=107) disorders (tinnitus, n=18;
blurred vision, n=15, respectively).

Conclusions: Treatment with LS appears to be well
tolerated; however, an epidemiologic study is recom-
mended to characterize the natural & treated history
of the disease in order to understand if treatment-emer-
gent hepatobiliary outcomes are due to the underlying
hepatitis.

746. Effect of Antibiotic Exposure on Stevens-
Johnson Syndrome and Toxic Epidermal
Necrolysis

Katherine J. Sullivan, Robert Valuck, Meghan N.
Jeffres and Heather D. Anderson

Department of Clinical Pharmacy, University of Colo-
rado, Anschutz Medical Campus, Aurora, CO, USA

Background: Antibiotics are commonly implicated in
Stevens-Johnson syndrome (SJS), overlap syndrome
(SJS-TEN), and toxic epidermal necrolysis (TEN),

rare disorders of the skin and mucosal membranes
most often the result of adverse drug reactions.

Objectives: Examine the association between SJS,
SJS-TEN, and TEN and antibiotic exposure, using
varying degrees of exposure (i.e. overlapping with di-
agnosis date, and within 3, 6, and 12 months prior to
diagnosis).

Methods: A case-control study was conducted using
data from the PharMetrics LifeLink® Health Plan
Claims Database (2001-2013). Cases included patients
with ≥1 diagnoses of SJS/TEN identified using Inter-
national Classification of Diseases, Ninth Revision
(ICD-9) codes, and at least 1 year of continuous health
plan enrollment prior to their earliest diagnosis. Con-
trols were randomly selected from patients with no di-
agnoses of SJS/TEN, and were matched to cases 4:1
on age, gender, and amount of continuous health plan
enrollment. Multivariate logistic regression was used
to estimate odds ratios for varying antibiotic
exposures.

Results: 192 cases and 768 controls were included.
The odds of having an antibiotic fill overlap the diag-
nosis was ten times higher for cases than controls
(OR=10.4 [95% CI 5.1,21.1]). The most common an-
tibiotics overlapping diagnosis were aminopenicillins
(n=8) and cephalosporins (n=8), however associations
between specific antibiotics and SJS/TEN were not
significant (OR=1.03 [95% CI 0.6, 1.9]). The unad-
justed ORs for 3 months (OR=1.05 [95% CI 1.03-
1.07]), 6 months (OR=1.03 [95% CI 1.02, 1.04]),
and 12 months (OR=1.02 [95% CI 1.01, 1.02]) prior
to diagnosis show that the farther back the exposure,
the less association there is between antibiotic expo-
sure and disease.

Conclusions: A significant association was found be-
tween overlapping antibiotic exposure and SJS/TEN;
significant associations were also found when expo-
sures were extended to 3, 6, and 12 months prior to di-
agnosis. Likely due to small sample sizes, associations
between specific antibiotic classes and SJS/TEN were
not found to be significant; further studies should be
pursued to examine specific antibiotics.

747. Neuropsychiatric Events Associated with the
Use of Helicobacter Pylori Eradication Therapy
Containing-Clarithromycin: Self-Controlled Case
Series
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Background: There have been concerns that
clarithromycin might be associated with neuropsychi-
atric events in many case reports and spontaneous re-
ports from the World Health Organization and the
Food and Drug Administration. Nevertheless, no ob-
servational study has been conducted to examine this
association.

Objectives: To investigate the association between the
use of Helicobacter pylori therapy containing-
clarithromycin and acute neuropsychiatric events.

Methods: Using the Clinical Data Analysis and
Reporting System database in Hong Kong, we identi-
fied patients who had both exposure of at least one
out-patient H. pylori therapy containing-
clarithromycin and outcomes of interest during the
study period from 2003-2012 in a self-controlled case
series study. The primary outcome was composite
neuropsychiatric events while secondary outcomes
were psychotic events and cognitive impairment. The
observation period started from one year after patients
entered the database and was censored at the earliest of
end of study, death, date of receiving clarithromycin
script or in-patient H. pylori therapy containing-
clarithromycin. Several risk periods were defined as
14 day pre-exposure, day 1-14 and day 15-30 since
prescription start date. Age adjusted incidence rate ra-
tios were estimated using the conditional Poisson
regression.

Results: The preliminary findings showed that 1824,
354 and 726 patients were identified with a first re-
corded composite neuropsychiatric event, psychotic
event and cognitive impairment respectively within
the study period. The increased incidence rate ratios
of 4.12 (95% confidence interval 2.94 to 5.76), 5.42
(2.77-10.60) and 2.63 (1.36-5.09) were found during
current use for outcomes of composite neuropsychiat-
ric events, psychotic events and cognitive impairment
respectively. However, no increased risk was found
during all other risk periods for all outcomes.

Conclusions: This study showed a short-term in-
creased risk of neuropsychiatric events associated with
H. pylori therapy containing-clarithromycin among
Hong Kong population. There was no evidence of a
long-term increased risk of neuropsychiatric events.

748. A Prospective Observational
Pharmacovigilance Study to Evaluate Incidence,
Onset and Severity of Adverse Effects During Anti-
Tubercular Therapy

Akhil Bharat Agrawal

Pharmacology, Sinhagad Medical College, Pune, Ma-
harashtra, India

Background: Adverse drug reactions (ADRs) leads to
non-adherence in tuberculosis (TB) treatment contrib-
uting to regimen failure, morbidity, loss in quality of
life and death.

Objectives: To evaluate incidence, onset and severity
of ADR profile of first line anti-TB drugs. To evaluate
causality of ADRs and determine association of ADRs
with demography, socio-economic status & smoking.

Methods: This prospective study included 60 cases of
newly diagnosed patients on first line anti-TB therapy
in outpatients of poor socio-economic background
(tertiary care hospital). Patients of either sex aged 18
- 70 years were included. Clinical, biochemical and
physical examination was done at start, 2nd month
and after treatment. ADR severity and causality were
assessed using Hartwig Severity assessment scale
and Narango Algorithm respectively. The statistical
analysis was done using ANOVA test.

Results: Patients older than 40 years had higher pro-
portion of ADRs (60% versus 40%). The proportion
of ADRs was more common in women (55% versus
45%) than men. The incidence of organ systems most
affected by ADRs were the gastrointestinal tract [GIT]
(50%) followed by skin (10%), hepatobiliary system
(6%), hematologic system (1.5%), ototoxicity (2.5%)
and renal system (4%).The earliest onset of ADRs
was GIT (15 days) followed by skin, hepatobiliary
system, renal system, hematologic system and ototox-
icity. The onset of ADR was earlier in older than 40
years age group by a mean of 5 days. All ADRs were
mild in severity except (10 % of GIT) ADRs which
were moderate but no severe reactions. On evaluation
of causality of all ADRs reported, majority (90%) of
them were in ‘probable’ category. The frequency of
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smokers was 20 % reporting a higher incidence of
ADR (58% versus 42%) than non-smokers.

Conclusions: Incidence of ADRs due to anti-TB ther-
apy was 56.4%with majority of GI symptoms highlight-
ing the importance of developing strategies to
ameliorate ADRs both to improve the quality of patient
care and to control TB safely. Age, gender and smoking
are independent risk factors which significantly affect
the incidence, onset and severity of drug induced ADRs.

749. Use of an Automated Short Message Service to
Monitor Adverse Events Following Immunization
with a Quadrivalent Influenza Vaccine in Mexico

Adel Abou-Ali1, Sonja Banga1, Miguel Betancourt-
Cravioto2, Roberto Tapia-Conyer2, Rodrigo R.
Feregrino3, Javier M. Castellanos-Martínez4, Patricia
Cervantes-Powell5 and Alena Khromava1

1Sanofi Pasteur, Toronto, Canada; 2Carlos Slim
Foundation, Mexico City, Mexico; 3Asociacion
Mexicana de Vacunologia, Mexico City, Mexico; 4

Alba Dialisis & Transplantes, Leon, Mexico; 5Sanofi
Pasteur, Mexico City, Mexico

Background: Inactivated quadrivalent influenza vac-
cine (QIV) is recommended for the prevention of in-
fluenza disease caused by influenza A and B viruses
contained in the vaccine (4 strains). Post-market sur-
veillance ensures that the safety profile of the vaccine
is still acceptable when used in routine care. Active
surveillance using an automated short message service
(SMS) text messaging system is a contemporary
method used to rapidly collect information on adverse
events following immunization (AEFI).

Objectives: To estimate reporting rates of serious and
non-serious AEFI with QIV using an automated SMS
text messaging system.

Methods: In this prospective observational surveil-
lance study, all individuals over the age of 6 months
who were vaccinated with QIV in Mexico were eligi-
ble to participate. Participants (or their parent/guardian
in the case of a pediatric participant) were required to
own a cellular phone to be reachable by SMS. Partici-
pants received 4 automatically generated SMS text
messages asking if they experienced an adverse event
(AE) at day 1, 7, 28 and 42 following immunization.
All SMS responses were classified as either “no AE”,
“AE present” or “non-respondent”. Those who re-
ported an AE were contacted by telephone to obtain

additional details. Non-respondents were followed-up
with a reminder SMS.

Results: Between 29 January 2015 and 12 February
2016, a total of 1236 participants (mean age 26 years)
were enrolled from 11 sites in Mexico. 862/1236
(70%) participants responded to the SMS text mes-
sages, with 122/1236 (10%) participants reporting
non-serious AEs. No serious AEs were reported and
all participants who reported a non-serious AE
recovered.

Conclusions: The interim results are consistent with
the current safety profile of QIV and that of other in-
fluenza vaccines. The results demonstrate that an auto-
mated SMS text messaging system is an effective way
to monitor AEFI in real-time.

750. Comparing Systolic and Diastolic Blood
Pressure by Initial ART Regimen

Robin M. Nance1, Joseph A. Delaney1, Michael
Mugavero2, James Willig2, Greer Burkholder2,
Stephen Boswell3, William C. Mathews4, Joseph J.
Eron5, Richard Moore6, Elvin Geng7, Benigno
Rodriguez8, Michael Saag2, Mari Kitahata1 and Heidi
Crane1

1University of Washington, Seattle; 2University of
Alabama at Birmingham, Birmingham; 3Fenway
Institute, Boston; 4University of California, San
Diego, San Diego; 5University of North Carolina at
Chapel Hill, Chapel Hill; 6Johns Hopkins University,
Baltimore; 7University of California, San Francisco,
San Francisco; 8Case Western Reserve University,
Cleveland

Background: HIV infection is associated with
increased risk of cardiovascular disease (CVD) events.

Objectives: To test if antiretroviral therapy (ART) is
associated with increased blood pressure (BP), as a
possible pathway for increased CVD events.

Methods: This observational study was conducted in
the CNICS cohort of 8 clinical care sites across the
United States and included CNICS participants who
initiated their first ART regimen during CNICS care
in 2006 or later. Linear mixed models were used to
compare the systolic or diastolic BP over the duration
of the initial ART regimen for the 9 most common
regimens. Models were adjusted for age, sex, race/eth-
nicity, BP at ART initiation, site, HIV transmission
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risk factor, Hepatitis C status, diabetes, time on ART,
year of ART initiation, CD4 nadir, maximum HIV
viral load, kidney function (eGFR), body mass index,
and current statin and anti-hypertensive medication
use.

Results: 2693 patients were included: 87% were male,
59% were <40 years old, and 47% were white. The
most commonly initiated ART regimen with 49% of
patients was Efavirenz/Tenofovir/Lamivudine (EFV/
TDF/3TC). Compared to EFV/TDF/3TC, we found
that Darunavir/Ritonavir/TDF/3TC: -1.9 mmHg 95%
CI (-3.1,-0.7) and Elvitegravir/TDF/3TC: -1.7 (-3.4,-
0.1)) had significantly lower systolic BP while EFV/
Abacavir/TDF had significantly higher systolic BP
3.0 mmHg (0.1,6.0). Three regimens had significantly
lower diastolic BP: Darunavir/Ritonavir/TDF/3TC: -
1.1 mmHg (-1.9,-0.2), Atazanavir/Ritonavir/TDF/
3TC: -0.8 mmHg (-1.4,-0.2), and Lopinavir/Ritona-
vir/TDF/3TC: -2.1 mmHg (-3.7,-0.4).

Conclusions: Though there were statistically
significant differences in BP by ART regimen with
several protease inhibitor regimens having lower
diastolic or systolic BP than EFV/TDF/3TC, and
regimens with abacavir having higher systolic BP than
similar regimens with tenofovir, the differences were
all ≤3 mmHg, which is not clinically meaningful.
ART regimens may affect cardiovascular disease risk
through other pathways but this study does not support
a large role for differences in BP as a likely important
mediating pathway.

751. Pharmacovigilance of Capecitabine: Hepatic
Function Alterations in Mexican Women with
Breast Cancer

Alejandra Rodriguez-Castellanos1, Mariana
Fernandez-Paramo1, Brenda Carbajal-Saldaña2, Laura
Martino-Roaro1 and Arely Vergara-Castañeda1

1Research Group “Food and Health”. Faculty of
Chemistry, La Salle University, Mexico, Mexico; 2

FUCAM Foundation for Women with Breast Cancer,
Mexico, Mexico

Background: Capecitabine is an oral chemotherapy
drug used for the treatment of breast cancer. Common
adverse drug reactions by Capecitabine are hand-foot
syndrome, fatigue, abdominal and gastrointestinal
pain. Previous studies have shown that some
chemotherapic drugs are related to hepatic injury.

Objectives: To determine if the Capecitabine therapy
modifies the levels of hepatic enzymes as an indicator
of liver injury in Mexican women with breast cancer.

Methods:We realized a descriptive retrolective study.
The inclusion criteria were Mexican women that had
breast cancer in stages II and III with 3 to 7 cycles of
oral chemotherapy with Capecitabine and complete
the laboratory analysis. All clinical histories with 2
or less cycles of treatment, incomplete records or
ilegibles were excluded. Descriptive parameters were
collected: weight, age, breast cancer initiation, type
of neoplasia, comorbilities, other treatments and the
hepatic profile including: LDH, AST, ALT, GGT and
ALP. Changes in the profile were compared with the
intervals: LDH 105-333 U/L, AST 5-35 U/L, ALT
10-50 U/L GGT 30-50 U/L and ALP 68 U/L. The
information was analyzed using SPSS v.22, statistic
test included: τ-test, X2, and McNemar test
considering p<0.05.

Results: 124 records were reviewed and 82 of them
were included in the study (66%). Patients received
doses of Capecitabine between 2000 and 3000 mg as
single treatment or combined with other drugs.
GGT levels decreased during treatment (121.667 U/

L to 44.758 U/L) (n=33; τ= 1.967; p= 0.058). In
contrast, ALP increased from 306.176 to 334.235 U/
L (n=34; τ= -6.74; p= 0.505).
The changes in the hepatic profile at the end of the

7-cycle showed that AST and ALT were similar dur-
ing treatment. All the women that were analyzed
started the chemotherapy with fatty liver, statistics pre-
sented for LDH 73%, AST 30%, ALT 21% and GGT
28% (n=33-34). The exception was the ALP, because
in all the cycles appeared in a higher level than the lit-
erature range proposed.

Conclusions: Our results showed that the changes in
the hepatic profile are not associated with the
Capecitabine therapy, as the patients presented fatty
liver before start the treatment.

752. Study Update for a Postmarketing Case Series
Study of Adult Osteosarcoma and Teriparatide in
the US

Kirk D. Midkiff1, David H. Harris1, Alicia W.
Gilsenan1, David J. McSorley1, Nicole A. Kellier-
Steele2, Daniel N. Masica2 and Elizabeth B.
Andrews1
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1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, NC, USA; 2Lilly Research Labora-
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Background: The Osteosarcoma Surveillance Study,
a 15-year safety surveillance study, was initiated in
2003 to monitor for a possible association between
teriparatide treatment and osteosarcoma, a rare bone
cancer occurring at a rate of approximately 2.5 cases
per million per year in the US in adults aged 40 years
or older.

Objectives: To provide a study update for this
ongoing study, including descriptive characteristics
of US osteosarcoma patients aged 40 years and
older.

Methods: Incident cases of osteosarcoma
diagnosed on or after January 1, 2003, and
tumor information are identified through cancer
registries in the US. After consent, information
including demographics, prior medications, and
exposure to possible risk factors is ascertained
via telephone interview. Medical record review
is performed for a random sample each year to
validate self-reported information.

Results: As of September 30, 2015, 939 patients
diagnosed with osteosarcoma between 2003 and
2013 had been interviewed, and one reported use
of teriparatide prior to diagnosis. Taking into
account the age- and sex-adjusted background
incidence rate, the estimated person-years at risk
following first exposure to teriparatide, and the
proportion of osteosarcoma cases that have been
interviewed, three cases would be expected to have
been reported at this time. Demographic
characteristics were similar for interviewed and
noninterviewed patients. Mean age of interviewed
patients was 61 years, 52% were male, 85% were
white, and 10% were African American.
Osteosarcoma, NOS (71%) and chondroblastic
osteosarcoma (12%) were the most common
morphologic types; leg bones (31%), pelvis/sacrum
(15%), and skull/face/mandible (15%) were the most
common anatomical tumor sites. Reported
prevalence of known risk factors was 19% for
history of radiation and 5% for history of Paget’s
disease of bone.

Conclusions: Data from this ongoing study continue
to contribute to knowledge about the long-term safety
of teriparatide.

753. Completeness of Reporting of Basal Cell
Carcinoma and Squamous Cell Carcinoma to a
Pharmacovigilance Register and the Health and
Social Care Information Centre

Kayleigh J. Mason1, Mark Lunt1, Nick J. Reynolds2,
Darren M. Ashcroft3, A. David Burden4, Anthony D.
Ormerod5, Jonathan N. W. N. Barker6, Catherine H.
Smith6, Adele Green7, Hassan Ali1, Ian Evans1,
Shamila Irshad1, Kathleen McElhone1, Victoria
Wilde1 and Christopher E. M. Griffiths1

1Institute of Inflammation and Repair, The University
of Manchester, Manchester, UK; 2Institute of Cellular
Medicine, Newcastle University, Newcastle, UK; 3

Manchester Pharmacy School, The University of Man-
chester, Manchester, UK; 4Department of Dermatol-
ogy, Western Infirmary, Glasgow, UK; 5Division of
Applied Medicine, University of Aberdeen, Aberdeen,
UK; 6St John’s Institute of Dermatology, King’s Col-
lege London, London, UK; 7Population and Cancer
Studies Unit, Queensland Institute of Medical Re-
search, Brisbane, Australia

Background: The British Association of Dermatolo-
gists Biologic Interventions Register (BADBIR) is a
prospective, longitudinal, observational
pharmacovigilance register of psoriasis patients, which
aims to explore the long-term safety of biologic agents
compared to conventional systemic agents. Patients
are currently recruited from 152 dermatology centres
in the UK and Republic of Ireland. Patients are flagged
with the Health and Social Care Information Centre
(HSCIC) for cancer reporting in England and Wales
to maximise the capture of these events.

Objectives: To investigate the overlap in reporting of
basal cell carcinoma (BCC) and squamous cell carci-
noma (SCC) to BADBIR and the HSCIC.

Methods: Data up to 1st December 2014 including
8413 patients receiving biological and/or systemic
therapy from England and Wales were included in this
analysis. SCCs and BCCs were pre-specified as an
event of special interest in BADBIR. SCCs and BCCs
with an event date prior to the start date of the
BADBIR registration therapy were recorded as previ-
ous cancers; incident SCCs and BCCs were classified
as serious adverse events (SAEs) that were identified
during follow-up following registration. In situ SCCs
(Bowen’s disease) were excluded.
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Results: 142 SAEs (63 SCCs and 79 BCCs) for 86 pa-
tients were recorded with BADBIR and 32 SAEs (17
SCCs and 15 BCCs) for 29 patients recorded with
the HSCIC. In total, 152 SAEs (69 SCCs and 83
BCCs) were recorded for 94 patients. 318 previous
cancers (141 SCCs and 177 BCCs) for 150 patients
were recorded with BADBIR, and 105 previous can-
cers (36 SCCs and 69 BCCs) for 94 patients recorded
with the HSCIC. Overall, 342 previous cancers (150
SCCs and 194 BCCs) were recorded for 172 patients.
91 patients were recorded in both databases, but only
24 of 68 SAEs and 81 of 204 previous cancers were
matched for these patients.

Conclusions: The findings suggest that the reporting
of SCCs and BCCs is more complete in BADBIR than
HSCIC. Each data source missed a substantial
proportion and failure to use linked sources may lead
to biased estimates of the incidence of SCCs and
BCCs.

754. Role of Clinical Pharmacists in Monitoring
Radiation Related Adverse Events in Patients on
Radiation or Chemo-Radiation Therapy

Himanshu Patel1,2, Acsah Annie Paul1,2, Rajesh
Hadia1,2, Baharul Islam1,2, Y. S. Madhavi3 and
Parthasarathi Gurumurthy1,2

1Pharmacy Practice, JSS College of Pharmacy, My-
sore, Karnataka, India; 2Clinical Pharmacy, JSS Med-
ical College Hospital, Mysore, Karnataka, India; 3

Radiation Oncology, Bharath Hospital & Institute of
Oncology, Mysore, Karnataka, India

Background: Radiation therapy is an important
modality of treatment for cancer patients. However, it
is associated with various adverse events following
treatment which influence quality of life of the cancer
patients.

Objectives: This study was conducted to detect and
monitor radiation related adverse events and its
management in patients who are on radiation therapy
or chemo-radiation therapy.

Methods: This was a prospective observational study
conducted at private cancer hospital for a period of
six months. Patients on radiation therapy or hemo-ra-
diation therapy were enrolled and followed by
clinical pharmacists on daily basis to identify
adverse event(s) if any. Upon identification, adverse
events were discussed with concerned radiation

oncologists for authentication and graded as per
defined by Radiation Therapy Oncology Group
(RTOG).

Results: A total of 226 radiation related adverse
events were found during study period. Among the
study subjects, majority of them received chemo-radi-
ation (56%) than radiotherapy (44%) alone. Majority
of events observed were Fatigue (17.2%), followed
by Mucositis (12.8%), Pain (10.17%), Diarrhea
(10.17%) and Gastritis (9.7%). Less common events
were Proctalgia (8.8%), Vomiting (7.9%), Burning
micturition (3%), Dermatitis (3%) and Pyrexia
(2.6%). Majority of the vomiting (55%), dehydration
(80%), proctalgia (65%), pyrexia (67%) and burning
micturition (57%) were categorized as grade 1 and
grade 2. Grade 3 and 4 events were observed as
vomiting (17%), diarrhea (13%), fatigue (5%), gastri-
tis (4.5%), proctalgia (5%) and mucositis (14%). Most
of the grade 3 events or grade 4 events were reported
in patients who received external radiation therapy
and was on chemo-radiation therapy compare to pa-
tients who received other types of radiation therapy
and was on radiation therapy alone.

Conclusions: Adverse events were found more in pa-
tients who received external radiation therapy than
other types of radiation therapy. Clinical Pharmacists
initiated adverse events monitoring in our study setting
was found to be helpful for early detection and man-
agement of adverse events in patients on chemo-radia-
tion therapy.

755. Adverse Drug Reactions (ADRs) of Tumour
Necrosis Factor Inhibitors (Adalimumab,
Infliximab, Etanercept) in a Paediatric Population:
An Analysis of Individual Case Safety Reports
from VigiBase

Amandine Roussière, Vanessa Rousseau, Marie-
Céline Casaurancq, Jean-Louis Montastruc and
Geneviève Durrieu

Pharmacology, Faculty of Medicine, Toulouse, France

Background: Tumor necrosis factor-alpha (TNF-α)
inhibitors are being increasingly used in children de-
spite limited evidence and safety concerns.

Objectives: The objective of the study was to review
in a paediatric population adverse drug reactions
(ADRs) to infliximab (IFX), etanercept (ETA) and
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adalimumab (ADA) recorded in the World Health Or-
ganization (WHO) database, VigiBase.

Methods: Reports of ADRs associated to IFX, ETA,
and ADA in a paediatric population (aged 2-17 years)
were extracted from Vigibase between January 2007
and December 2014. Reports involving more than
one TNF-α inhibitor were excluded. Characteristics
of patients (age, gender, medical history), type of
ADR (system organ class [SOC] and preferred term
according to MedDRA international classification),
and ADR seriousness were described.

Results: A total of 1,486 case safety reports were
included in the study [IFX n=366 (24.6%), n= ETA
n=812 (54.6%), ADA n=308 (20.7%)], corresponding
to 3,206 ADRs. Mean age was 12.2 ± 4.0 years. ADRs
were more frequently reported in adolescents (12- 17
years, n= 929, 62.5%) and in girls (n=946, 63.7%).
Anti-TNF were mainly used in rheumatic diseases
(848 reports, 57.1%). Overall, 46.5% of the reports
(n=691) were “serious”. For ADA, 87 (28.2%) ADR
reports were “serious”, 332 (40.9%) for ETA and
272 (74.3%) for IFX. The most frequently ADRs were
general disorders and injection site reactions (n=615,
41.4%), infections (n=255, 17.2%), cutaneous ADRs
(n=222, 14.9%), gastrointestinal disorders (n=211,
14.2%) and nervous system disorders (n=155,
10.4%). A different safety profile was found for each
anti-TNF.

Conclusions: This study shows that anti-TNF ADRs
were mainly reported in adolescents and in girls.
Moreover, these preliminary results suggest a differ-
ence in safety profile of these 3 TNF-α inhibitors.

756. Intravenous Immune Globulin and
Thromboembolic Adverse Events: A Systematic
Review and Meta-Analysis of Randomized
Controlled Trials

Eric M. Ammann1, Cole B. Haskins1, Kelsey M.
Fillman1, Rebecca L. Ritter1, Xiaomei Gu1, Scott K.
Winiecki2, Ryan M. Carnahan1, James C. Torner1,
Bruce H. Fireman3, Michael P. Jones1 and Elizabeth
A. Chrischilles1

1University of Iowa, Iowa City, IA, USA; 2Office of
Biostatistics and Epidemiology, Center for Biologics
Evaluation & Research, U.S. Food and Drug Adminis-
tration, Silver Spring, MD, USA; 3Division of Re-
search, Kaiser Permanente Northern California,
Oakland, CA, USA

Background: Prior case reports and observational
studies indicate that intravenous immune globulin
(IVIg) products may cause thromboembolic events
(TEEs), leading the FDA to require a boxed warning
in 2013.

Objectives: To assess the effect of IVIg treatment on
the risk of serious TEEs (acute myocardial
infarction, ischemic stroke or venous thromboembo-
lism) using adverse event data reported in
randomized controlled trials (RCTs) of IVIg.

Methods: We identified RCTs of IVIg in adult
patients published in 1995-2015 from Pubmed,
Embase, ClinicalTrials.Gov and two large prior
reviews of IVIg’s therapeutic applications. Trials at
high risk of detection or reporting bias for serious
adverse events were excluded. Two abstractors
independently reviewed each study to extract
relevant information and assess risk of bias.

Results:We identified 31 RCTs with a total of 4129
participants (2318 IVIg-treated, 1811 control) that
were eligible for quantitative synthesis. We found
no evidence of increased TEE risk among IVIg-
treated patients compared to control patients (odds
ratio=1.10, 95% CI: 0.44, 2.88; risk
difference=0.0%, 95% CI: -0.7%, 0.7%, I2= 0%).
No significant increase in risk was found when arte-
rial and venous TEEs were analyzed as separate
endpoints.

Conclusions: We did not find evidence of elevated
TEE risk attributable to IVIg in our meta-analysis.
However, care should be taken in extrapolating our
results to patients with higher baseline risks of TEE.
Trial publications provided little specific information
concerning the methods used to ascertain potential
adverse events. In addition, the low incidence of
serious TEEs limited the precision of our risk
estimates.

757. Evaluation of New Oral Anticoagulants
(NOACs) Bleeding Adverse Reaction Reports in
the FDA Adverse Events Reporting System
(FAERS)

Ahmed Fahmy1, Mohamed Mekkawy2 and Adel
Abou-Ali3

1College of Pharmacy, Alexandria University,
Alexandria, Egypt; 2High Institute for Public Health,
Alexandria University, Alexandria, Egypt; 3College
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of Pharmacy, King Khalid University, Abha, Saudi
Arabia

Background: New oral anticoagulants (NOACs) have
shown similar safety profiles in pre-marketing studies,
however a little is known about their potential safety from
post marketing data and spontaneous reporting systems.

Objectives: To describe and evaluate the bleeding
related spontaneous adverse event reports associated
with NOACs compared to warfarin.

Methods: We identified adverse events reports listing
warfarin, apixaban, rivaroxaban or dabigatran in the
FDA Adverse Events Reporting System (FARES) from
the first quarter of 2014 to third quarter of 2015. Bleeding
events were identified as adverse events described with
the terms haemorrhage, haemorrhagic, bleed, bleeding.
Fatal bleeding events were identified as bleeding cases
with reported outcome described as death (data with
duplicate case ID were excluded).

Results: We identified 28,862 adverse reports
associated with oral anticoagulants. Of these, 3262
(11%) were associated with warfarin, 1394 (5%)
were associated with apixaban, 21800 (76%) were
associated with rivaroxaban and 2406 (9%) were
associated with dabigatran. 6131 (21%) of the
identified adverse reports were bleeding events and
789 (3%) were fatal bleeding events. Dabigatran
was the most commonly reported anticoagulant
exposure among bleeding events (826, 34.3%) and
warfarin was the least common (584, 18%).
Dabigatran was also the most commonly reported
among fatal bleeding events (215, 26%) and warfarin
was the least common (43, 7.4%).

Conclusions: Among theNOACs,dabigatran exposure
was associated with the highest frequency of reported
bleeding and fatal bleeding events. Though FAERS is
subject to significant limitations, the results suggest that
dabigatran associated bleeding evets are higher in
clinical practice than theywere inpre-marketing studies.

758. Risks of Bleeding Among New Oral
Anticoagulants Compared to Warfarin: Analysis of
Post Marketing FDA Adverse Event Reporting
System (FAERS) Database, 2010-2015

Thamir M. Alshammari1,2, Tariq M. Alhawassi2,3 and
Hisham S. Aljadhey2,3

1College of Pharmacy, University of Hail, Hail, Saudi
Arabia; 2Medication Safety Research Chair, King Saud
University, Riyadh, Saudi Arabia; 3College of Pharmacy,
King Saud University, Riyadh, Saudi Arabia

Background: Following using warfarin as an antico-
agulant for years, several new oral anticoagulants
(NOACs) drugs were introduced to the market. How-
ever, risk of bleeding is yet a major adverse effect of
NOACs that concerns prescribers given that an anti-
dote is not available for some of them.

Objectives: To compare risk of bleeding between
NOACs and warfarin using the FDA Adverse Event
Reporting System (FAERS) database.

Methods: Reports of bleeding and related terms
events submitted to FAERS between October 2010
and September 2015 were retrieved and analyzed
by the reporting odds ratio (ROR) along with its
95% confidence interval. The ROR of case/non-case
reports of bleeding and its related terms associated
with NOACs were compared with warfarin as
standard therapy using FAERS database. Only
reports with code of primary suspected drug “PS”
were included in the analyses. All statistical analyses
were conducted using Statistical Analysis Software
(SAS 9.3).

Results: The total number of reports included in
FAERS during the study period and met the inclu-
sion criteria were 7,433,769 reports. Among all
dabigatran reports received (n=64,894), 1,541 reports
linked dabigatran to bleeding representing a
proportion of bleeding reports with dabigatran of
2.3% while there were 94 reports linked rivaroxaban
to bleeding out of 2,161 reports received. Further-
more, the risk of bleeding was 3.4% for warfarin
with 656 reports out of 19,259 connected to bleed-
ing. The ROR showed a statistically significant asso-
ciation between bleeding and its related terms with
the use of these three anticoagulants dabigatran
(ROR=11.8 [95% CI 11.2- 12.5]), rivaroxaban
(20.4 [95% CI 16.5- 25.1]) and warfarin (16.3
[95% CI 15.1- 17.7]) consequently.All patients char-
acteristics for each drug will be presented during the
conference.

Conclusions: Based on FAERS analysis using
updated period of reports, the risk of bleeding was
high for all anticoagulants. Yet, the risk is higher
with rivaroxaban and it double the risk with
dabigatran. Healthcare professional should consider
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the risk of bleeding when making decision about the
selection of the anticoagulant.

759. The Effect of Race, Age, and Sex on the Risk of
Angioedema Among Heart Failure (HF) Patients
Initiating Angiotensin Converting Enzyme
Inhibitors (ACEIs)

Thy P. Do1, Arpamas Seetasith2, Raymond
Schlienger1, Rossella Belleli1, Chakkarin
Burudpakdee2,3, Hendrik J. Streefkerk1 and Sigrid
Behr1

1Novartis Pharma AG, Basel, Switzerland; 2IMS
Health, Fairfax, VA, USA; 3University of North
Carolina at Charlotte, Charlotte, NC, USA

Background: Data on the effect of race, age, and sex
on the incidence of angioedema specifically for HF
patients initiating ACEIs are not available. Such data
may inform patient care, since studies suggest that
HF is a risk factor for angioedema.

Objectives: To estimate incidence rates (IRs) and inci-
dence rate ratios (IRRs) for angioedema among HF pa-
tients without prior angioedema initiating ACEIs,
stratified by race, age, and sex.

Methods: We conducted a cohort study of adult HF
patients using the PharMetrics Plus database linked
to consumer health data (for race data) from 1 Jan
2007 to 31 Mar 2015. Follow-up began on the index
ACEI initiation date (no ACEI pharmacy fill in the
prior 12 months) after being diagnosed with HF (i.e.,
the earliest of either a hospitalization or the first of
≥2 outpatient visits with a HF diagnosis). Follow-up
ended on the earliest occurrence of an angioedema
event (identified by an out- or inpatient ICD-9 code
995.1), ACEI discontinuation, loss to follow-up, or af-
ter 12 months. We estimated unadjusted IRRs with
95% confidence intervals (CI) for angioedema sepa-
rately for race (Black vs. non-Black), age (≥65 years
vs. <65), and sex (female vs. male).

Results: We identified 2,479 Black (median age 56
years, 45% females, 6.3 months mean follow-up) and
19,160 non-Black (median age 59 years, 34% females,
6.9 months mean follow-up) patients. Black patients
had a higher angioedema risk than non-Black patients
(IRR=2.1, 95% CI 0.9-4.7; IR for Black=6.2/1,000 pa-
tient-years [PYs]) as did females compared to males
(IRR=2.2, 95% CI 1.1-4.4; IR for females=5.2/1,000
PYs). Patients ≥65 years of age had comparable

angioedema risk than younger patients (IRR=1.2,
95% CI 0.5-2.5; IR for patients ≥65 years=3.8/1,000
PYs).

Conclusions: Our results suggest that Black patients
and females are at increased risk of angioedema
among HF patients without prior angioedema initiat-
ing ACEIs, similar to what is known for a non-HF spe-
cific population initiating ACEIs. Further research is
needed to identify other important risk factors and in-
teractions between risk factors in a larger data source.

760. Withdrawn by Author

761. Signal Detection Using Temporal Pattern
Discovery (TPD) in Electronic Health Records
(EHRs) - Lessons from Statins and
Rhabdomyolysis

Manfred Hauben1, Qing Liu1, Eric Hung1, William
Blackwell2, David Fram2 and Andrew Bate1

1Pfizer Inc., New York City, NY, USA; 2Common-
wealth Informatics Inc., Waltham, MA, USA

Background: EHRs are valuable sources for drug
safety signal detection. Novel visualization tools allow
rapid insight into relationships of health outcomes and
drug treatments in longitudinal observational data
(LOD). Designated medical events (DMEs) may be
underrepresented in general practice databases (GPD)
versus those more reflective of specialty/hospital care.

Objectives: Use a well-known DME to investigate is-
sues in the interpretation of temporal patterns between
drug prescriptions and health outcomes for signal de-
tection in a GPD.

Methods: Rhabdomyolysis with statin exposure was
studied in the UK Health Improvement Network
(THIN). Two TPD methods developed for safety sur-
veillance in LOD were used: 1. A normalized metric
IC delta representing outcomes occurring more often
after exposure than prior. 2. Chronograph, a statistical
graphical representation of observed and expected
counts of medical events recorded in 30-day time win-
dow before and after drug therapy starts. IC delta and
chronographs for the associations between statins and
rhabdomyolysis, and myalgia-myositis are examined.

Results: Rhabdomyolysis was not highlighted for any
of the statins prescribed in THIN. When myalgia-
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myositis was investigated, IC delta scores of 1.662 and
1.39 were seen for Simvastatin and Cerivastatin but
negative scores of -1.907, -0.848, -1.233 and -1.668
were seen for Pravastatin, Fluvastatin, Atorvastatin
and Rosuvastatin.

Conclusions: Statins and the term rhabdomyolysis
were not highlighted with TPD. Low counts could re-
flect a rare and/or serious outcome not captured fre-
quently in UK GPD. The more frequently recorded
term myalgia-myositis was highlighted for some, but
not all, statins, possibly reflecting complex statin
switching patterns accentuated by NICE guidelines,
but this is to be confirmed. Hypothesis-free signal de-
tection in EMRs is no panacea; more work is needed to
determine optimal granularity level for signal detec-
tion and whether data sets more reflective of special-
ist/hospital care are preferred for some DME
surveillance.

762. The Impact of Age and Gender on Reporting
of Cough and Angioedema with RAS Inhibitors: A
Case/Non-Case in VigiBase

Fawaz F. Alharbi, Anzhelika A. V. Kholod, Patrick C.
Souverein, Ronald H. Meyboom, Mark C. H. Groot,
Anthonius de Boer and Olaf H. Klungel

Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht, Netherlands

Background: Little is known about the effect of age
and gender on reporting of cough/ angioedema with
renin angiotensin system (RAS) inhibitors (angioten-
sin-converting enzyme (ACE) inhibitors, angiotensin
receptor blockers (ARBs) and aliskiren, a direct renin
inhibitor (DRI).

Objectives: To assess the impact of age and sex on the
occurrence of cough/angioedema with RAS inhibitors
using information reported to the World Health Orga-
nization (WHO) global individual case safety report
database (VigiBase).

Methods: A case/non-case study was performed in
VigiBase. Cases were defined as reports of cough/an-
gioedema and non-cases were all reports of other ad-
verse events. Age was divided into 6 categories:
infant and childhood (0-11 years), adolescence (12-
19 years), young adulthood (20-39 years), middle
adulthood (40-59 years), elderly (60-79 years) and late
elderly (≥80 years). Logistic regression analysis was

used to assess the association between reporting of
cough/ angioedema with each class of RAS inhibitors
stratified by age/ sex and to control for confounding.

Results: The reporting of cough with ACE inhibitors
was significantly higher in women than in men (ad-
justed reporting odds ratio (ROR): 29.2, 95%CI
(28.5-29.9) for men versus 44, 95%CI (43.2-44.8) for
women). There was no difference in reporting of
cough with ARBs and DRI between men and women.
In contrast, the reporting of angioedema with ACE in-
hibitors and ARBs was significantly higher in men
than women but for DRI (aliskiren), women had sig-
nificantly higher ROR than men. For the effect of
age, the reporting of cough with ACE inhibitors was
significantly increased with age until reaching a pla-
teau at 60 years and the reporting of angioedema with
ACE inhibitors was significantly increased with age
until 80 years. Age had only a slight effect on
reporting of cough/angioedema with ARBs and DRI.

Conclusions: Age and sex have substantial effects on
reporting of cough/angioedema with RAS inhibitors
especially with ACE inhibitors. Further studies are
needed to study both factors on occurrence of cough/
angioedema with RAS inhibitors and to elucidate the
underlying mechanism involved.

763. A Novel Approach to Study the Impact of
Ethnicity on Reporting of Cough/Angioedema with
RAS Inhibitors in VigiBase

Fawaz F. Alharbi, Anzhelika A. V. Kholod, Patrick C.
Souverein, Ronald H. Meyboom, Mark C. H. Groot,
Anthonius de Boer and Olaf H. Klungel

Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht

Background: Cough and angioedema are adverse
events associated with especially angiotensin-
converting enzyme (ACE) inhibitors but also reported
with angiotensin receptor blockers (ARBs) and
aliskiren, a direct renin inhibitor (DRI). Susceptibility
of developing cough/angioedema with ACE inhibitors
depends on ethnicity, which is not documented in
spontaneous reporting systems of drug safety.

Objectives: To assess the impact of ethnicity on the
occurrence of cough/angioedema with renin angioten-
sin system (RAS) inhibitors using information
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reported to the the World Health Organization data-
base(VigiBase).

Methods: A case/non-case study was performed in
VigiBase. Cases were defined as reports of cough/an-
gioedema and non-cases were all reports of other ad-
verse events. The reporting countries were divided
into three categories: black African countries, East
Asian countries and other countries. Logistic regres-
sion analysis was used to assess the association be-
tween reporting of cough/angioedema with each class
of RAS inhibitors stratified by country group and to
control for confounding.

Results: The reporting of cough with ACE inhibitors
was significantly higher in East Asian countries than
black African countries and other countries (adjusted
reporting odds ratios (RORs): 256, 95%CI (236-278),
48.9, 95%CI (42.7-56.1) and 35.4, 95%CI (34.8-
35.9), respectively. The reporting of angioedema with
ACE inhibitors was significantly higher in black Afri-
can countries than East Asian countries and other
countries (adjusted RORs: 55.3, 95%CI (45.5-67.2),
5.29, 95%CI(3.89-7.21) and 16.5, 95%CI (16.1-
16.8), respectively. There was no difference in
reporting of cough/angioedema with ARBs and DRI
between black African countries, East Asian countries
and other countries.

Conclusions: Our results by grouping countries ac-
cording to ethnicity in VigiBase are consistent with
previous results in the literature suggesting that the oc-
currence of cough with ACE inhibitors is higher in
East Asian patients and the occurrence of
angioedema with ACE inhibitors is higher in black pa-
tients. These findings indicate that ethnicity should be
included as scientific parameter in pharmacovigilance.
764. Cardiovascular and Gastrointestinal Safety of
Paracetamol in French Population: A Self-
Controlled Cohort Study

Mai Duong, Régis Lassalle, Cécile Droz and Nicholas
Moore

INSERM 657CHU de Bordeaux, Bordeaux, Aquitaine,
France

Background: Though paracetamol is one of the most
commonly used drugs worldwide, very little is known
of its cardiovascular (CV) and gastrointestinal (GI)
safety.

Objectives: To evaluate the risk of acute coronary
syndromes (ACS), stroke and GI bleeding events asso-
ciated with the use of paracetamol.

Methods: A self-controlled cohort study in EGB, the
permanent 1/97 representative sample from the French
national healthcare insurance database that covers
84% of paracetamol sales. All exclusive episodes of
paracetamol use in patients aged ≥15 years between
2009 and 2012 were identified. Main outcomes were
ACS, stroke and GI bleeding. Risk periods were the
periods from the first day of exposure (t0) to the next
episode of NSAIDs/paracetamol use, or 3 months after
t0. Control periods were the non-exposure time right
before t0. Risks of outcome occurrence were estimated
by comparing hazard rates in risk periods to their con-
trol periods by COX proportional hazard models.

Results: 1 026 041 paracetamol exclusive episodes in
342561users (meanage47.2years; 55.8%female)were
included.We identified in total 685 and 843ACS events
(event rate 3.2 and 3.2 per 10,000 episode-months); 340
and 378 stroke events (event rate 1.6 and 1.4); 132 and
227 GI bleeding events (event rate 0.6 and 0.9) during
control and risk periods respectively. CV risk did not in-
crease overall (ACS hazard ratio 0.99, 95% CI 0.90 to
1.10; stroke HR 0.90, 0.78 to 1.04). However, if we ex-
clude episodes with co-dispensed low-dose aspirin,
ACS risk increased significantly (HR 1.37, 1.21 to
1.55). GI bleeding risk also increased significantly
(1.39, 1.12 to 1.73). Episodeswith low baseline CV risk
were associated with significant increase of stroke risk
(1.45, 1.09 to 1.92). Patients aged ≥60 years had signifi-
cant increases ofACSandGIbleeding risk (1.38, 1.18 to
1.60 and 1.49, 1.11 to 2.00).

Conclusions: Our study contributes data on safety of
paracetamol. We found a 37% increase of ACS risk as-
sociated with paracetamol without co-dispensed aspi-
rin. Use of paracetamol in the elderly should be
reconsidered because of poor CV and GI safety.

765. Cardiovascular and Gastrointestinal Safety of
OTC and Prescription-Only Ibuprofen versus
Paracetamol in French Population

Mai Duong, Régis Lassalle, Cécile Droz and Nicholas
Moore

INSERM 657CHU de Bordeaux, Bordeaux, Aquitaine,
France
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Background: Ibuprofen and paracetamol are the two
most widely used analgesics, yet few studies have
compared the cardiovascular (CV) and gastrointestinal
(GI) safety of OTC and prescription-only (POM) ibu-
profen to paracetamol.

Objectives: To evaluate the CV and GI bleeding risk
associated with OTC and POM ibuprofen versus
paracetamol.

Methods: A cohort study in EGB, the permanent 1/97
representative sample from the French national
healthcare insurance database, which accounts for
70% of OTC ibuprofen sales (81% of ibuprofen use
was at OTC doses) and 84% of paracetamol sales.
All exclusive episodes of paracetamol or ibuprofen
use in patients aged ≥18 years between 2009 and
2012 were identified. We used propensity scores to
match paracetamol episodes with OTC and POM ibu-
profen episodes. Patients were followed-up to the end
of exposure +60 days, or to the next treatment episode.
Main outcomes were acute coronary syndromes
(ACS), stroke and GI bleeding. Risks of all outcome
occurrence, as well as ACS only were estimated by
COX proportional hazards models.

Results: 835 313 paracetamol, 200 379 OTC ibupro-
fen and 73 888 POM ibuprofen episodes were in-
cluded (mean age 50.2, 42.4 and 42.3 year-old
respectively). OTC matched sample included 197
267 ibuprofen and 197 267 paracetamol episodes
(age 42.3). POMmatched sample included 72 091 ibu-
profen and 144 032 paracetamol episodes (age 42.2).
There was no significant increase of any outcome oc-
currence risk associated with ibuprofen, either OTC
(hazard ratio 0.98, 95% CI 0.69-1.40; event rate 2.1
vs. 2.1 per 10,000 episode-months), or POM (HR
1.16, 0.68-1.98; event rate 2.1 vs 2.0). ACS risk asso-
ciated with OTC ibuprofen did not increase overall
(HR 1.11, 0.71-1.72), but did in the first 15 days
(3.21, 1.45-7.09; event rate 2.8 vs. 0.9). No significant
increase of ACS risk associated with POM ibuprofen
was found (15 days: 1.32, 0.47-3.70; overall: 1.14,
0.57-2.29).

Conclusions: Regarding all safety outcomes, there
was no significant difference between OTC/POM ibu-
profen and paracetamol. However, there was a signifi-
cant increase of ACS risk associated with OTC but not
POM ibuprofen in the first 15 days.

766. Cardiovascular and Gastrointestinal Safety of
and Prescription-Only NSAIDs versus Paracetamol
in French Population

Mai Duong, Régis Lassalle, Cécile Droz and Nicholas
Moore

INSERM 657CHU de Bordeaux, Bordeaux, Aquitaine,
France

Background: Few studies have compared the cardio-
vascular (CV) and gastrointestinal (GI) safety of pre-
scription nonsteroidal anti-inflammatory drugs (POM
NSAIDs) to paracetamol.

Objectives: To evaluate the CV and GI bleeding risks
associated with some frequently used POM NSAIDs
in France versus paracetamol.

Methods: A cohort study in EGB, the permanent 1/
97 representative sample from the French national
healthcare insurance database, which accounts for
all POM NSAIDs and 84% of paracetamol sales.
All exclusive episodes of paracetamol and POM
NSAIDs use in patients aged ≥30 years between
2009 and 2012 were identified. Paracetamol episodes
were matched with episodes of individual POM
NSAIDs by age and propensity scores. Patients were
followed-up to the end of exposure +60 days, or to
the next episode. Main outcomes were acute coro-
nary syndromes (ACS), stroke and GI bleeding.
Risks of all outcome occurrence, as well as CV out-
comes were estimated by COX proportional hazard
models.

Results: 706 095 paracetamol (mean age 55.3, 60%
female) and 527 755 POM NSAID episodes (mean
age 51.7, 58% female) were identified. Ketoprofen
was the most frequently used (n=117 837, age 49.8),
following by diclofenac (n=105 876, age 54.7) and
naproxen (n=37 131, age 51.1). The three matched
samples included 222 916 paracetamol and 111 824
ketoprofen (mean age 49.6); 191 856 paracetamol
and 96 339 diclofenac (mean age 53.6); 37 018
paractamol and 37 018 naproxen (mean age 51.1).
No increase of CV risk associated with ketoprofen,
diclofenac and naproxen was found in comparison to
paracetamol (ketoprofen: hazard ratio 0.93, 95% CI
0.65-1.32, event rate 2.3 vs. 2.5 per 10,000 episode-
months; diclofenac: HR 0.94, 0.68-1.28, event rate
3.0 vs. 3.3; naproxen HR 0.85, 0.41-1.79, event rate
1.9 vs. 2.1). Regarding all safety outcomes, we also
found no increase of risk associated with either
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ketoprofen (HR 0.89, 0.64-1.24), or diclofenac (0.95,
0.71-1.26), or naproxen (HR 1.02, 0.53-1.99).

Conclusions: CV and GI safety of the most frequently
used POM NSAIDs (ketoprofen, diclofenac and
naproxen) were not significantly different from
paracetamol.

767. Gastrointestinal Toxicity Among Patients
Taking Selective Cox-2 Inhibitors or Conventional
NSAIDs Alone or Combined with Proton Pump
Inhibitors: A Case Control Study

Mohammad Bakhriansyah1,2, Patrick C. Souverein1,
Anthonius de Boer1 and Olaf H. Klungel1

1Department of Pharmaceutical Science Division of
Pharmacoepidemiology and Clinical Epidemiology,
Utrecht University, Utrecht, Netherlands; 2Depart-
ment of Pharmacology, School of Medicine Lambung
Mangkurat University, Banjarmasin, South Kaliman-
tan, Indonesia

Background: Conventional NSAIDs increase the risk
of gastrointestinal (GI) toxicity. This risk can be re-
duced by combining with a proton pump inhibitor
(PPI) or by replacing with a selective COX-2 inhibitor.
In daily practice a selective COX-2 inhibitor is some-
times combined with a PPI but only a few studies eval-
uated the added value of this combination.

Objectives:We assessed the risk of GI perforation, ul-
cers or bleeding (PUB) associated with use of selective
COX-2 inhibitors with or without PPIs, and conven-
tional NSAIDs with PPIs, all compared to conven-
tional NSAIDs alone.

Methods: A nested case control study was performed
in a cohort of users of conventional NSAIDs and/or
selective COX-2 inhibitors within the Dutch
PHARMO Record Linkage System from 1998-2012.
Cases were patients aged ≥18 years with a first hospi-
tal admission for PUB. Only current users of conven-
tional NSAIDs and selective COX-2 inhibitors with
or without PPIs were analyzed. For each case, up to
4 controls without PUB were matched on age and
sex at the date each case patient was hospitalized.
Logistic regression was used to calculate adjusted
odd ratios (aORs) and 95% confidence intervals
(95% CIs) of PUB.

Results: Among 15,962 cases and 62,683 controls,
2,634 cases and 5,074 controls were current users of

conventional NSAIDs or selective COX-2 inhibitors.
Compared to conventional NSAIDs alone, use of se-
lective COX-2 inhibitors with PPIs had the lowest risk
of PUB (aOR, 0.51: 95%CI, 0.35-0.73), followed by
selective COX-2 inhibitors alone (aOR, 0.66: 95%CI,
0.48-0.89) and conventional NSAID with PPIs (aOR,
0.79: 95%CI, 0.68-0.92). Compared to patients aged
18-74 years, those aged ≥75 years taking conventional
NSAIDs with PPIs, the risk of PUB was lower (aOR,
0.79: 95%CI, 0.64-0.99), while for those taking selec-
tive COX-2 inhibitors the risk was higher (aOR, 1.22:
95%CI, 1.01-1.47) compared to conventional NSAIDs
alone.

Conclusions: Use of selective COX-2 inhibitors with
or without PPIs and conventional NSAIDs with PPIs
were associated with lower risks of PUB compared
to conventional NSAIDs alone and this effect was
modified by age.

768. Safety Of Non-Prescription NSAIDs

Elina Pradhan1 and Lisa G. Pont2

1University of Sydney, Sydney, NSW, Australia; 2Aus-
tralian Institute of Health Innovation, Macquarie Uni-
versity, North Ryde, Sydney, NSW, Australia

Background: Regulation of NSAIDS is an area of on-
going controversy, with lower dose preparations and
smaller pack sizes available as non-prescription items
in many countries. Multiple studies have identified
harms associated with the use of NSAIDs, however
these studies have focused on prescribed medications,
and it is unknown to what extent such harms are evi-
dent with non-prescription NSAIDs.

Objectives: The aim of this study was to quantify the
risk of adverse gastrointestinal, cardiac and renal out-
comes associated with the use of non-prescription
NSAIDs.

Methods: Disproportionality analyses using national
voluntary reporting data from Australia and Canada
were used to detect potential signals of gastrointestinal
bleed, cardiovascular and renal adverse effects associ-
ated with the use of non-prescription NSAIDs. Out-
comes were classified using the Medical Dictionary
for Regulatory Activities (MedDRA) terminology
and medications were classified using the Anatomical
Therapeutic Chemical Classification System (ATC).
Non-prescription NSAIDs were identified using rele-
vant brand names in each dataset. Sensitivity analysis
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was conducted in the ADRS dataset to confirm the ro-
bustness of identification of non-prescription NSAIDs.
Exposure variables were adjusted for age, gender and
relevant confounding risk factors.

Results: Non-prescription NSAIDS were associated
with a 100% increase in the risk of GI bleed in both
datasets (Australia: Relative Odds Ratio (ROR)
=2.847 (95% CI: 2.432 - 3.332), Canada:
ROR=2.322 (95% CI: 2.141 – 2.519)). A small but
significant increased risk of adverse renal outcomes
was observed in both datasets (Australia:
ROR=1.240 (95% CI 1.039 – 1.481), Canada:
ROR=1.333, (95% CI 1.224 – 1.452)). A small in-
creased risk of adverse cardiovascular outcomes was
observed in the Canadian dataset (ROR=1.343 (95%
CI: 1.288 – 1.401)), however no increased risk was
found in the Australian data.

Conclusions: Considerable risks were associated with
the use of non-prescription NSAIDs, despite the avail-
ability of lower dose formulations and smaller pack
sizes in many markets. These results have implications
for both the use and the regulation of NSAIDs, demon-
strating that considerable harms may be associated
with non-prescription products.

769. Codeine Use in Children with Common Cold
in Taiwan: Data from National Health Insurance
Research Database (NHIRD) and National Adverse
Drug Reaction (ADR) Reporting System

Ching-Huan Wang1, Chih-Wan Lin1, Fei-Yuan
Hsiao2,3,4, Wei-I Huang1, Wei-Ming Ke1, Pi-Hui
Chao1 and Wen-Wen Chen1

1Drug Safety Division, Taiwan National ADR
Reporting Center, Taiwan Drug Relief Foundation,
Taipei, Taiwan; 2Graduate Institute of Clinical Phar-
macy, College of Medicine, National Taiwan Univer-
sity, Taipei, Taiwan; 3School of Pharmacy, College
of Medicine, National Taiwan University, Taipei, Tai-
wan; 4Department of Pharmacy, National Taiwan
University Hospital, Taipei, Taiwan

Background: The use of codeine for the treatment of
cough and common cold in children is restricted in de-
veloped countries due to the safety concern of poten-
tial opioid-associated toxicity.

Objectives: To examine the prescription pattern of co-
deine products and associated codeine toxicity in chil-
dren with common cold in Taiwan.

Methods: Two data sources were used in this study.
We retrieved outpatient codeine prescriptions in
Taiwan’s NHIRD (year 2010) to examine the prescrip-
tion pattern of codeine for children with common cold
(defined as patients aged ≤18 having a primary diagno-
sis of acute respiratory infection [ARI]). We also
reviewed all codeine-associated reports in the Taiwan
National ADR Reporting System Database to analyze
the characteristics of children who received codeine
(year 2003-2015).

Results: From the NHIRD, we identified a total of
164,670 children diagnosed with a common cold,
and 10.7% of them received codeine prescription in
year 2010. It could be estimated that a total of over
400,000 children nationwide, annually, were pre-
scribed codeine for common cold. Approximately
one-seventh (14.5%) and one-eighth (12.8%) of chil-
dren aged 2-5 and 6-12 received codeine prescriptions.
In addition, we found that codeine was prescribed for
3.6% of the ARI episodes for children who received
their care in clinics, followed by 2.4% in local hospi-
tals, 0.5% in regional hospitals, and 0.3% in medical
centers, respectively. In the ADR database, 216 co-
deine-associated reports were reviewed. Of them, 38
received codeine for respiratory disorders. Two cases
(one dyspnea and one skin rash) were identified in pa-
tients aged under 18, but neither of them was severe.

Conclusions: A considerable number of children with
common cold in Taiwan were exposed to codeine. Al-
though no serious case of codeine-associated reports
has been reported in children with respiratory disor-
ders, codeine-induced ADRs in such population might
have been underestimated as codeine was prescribed
for a common cold mostly in clinics, whereas ADRs
in Taiwan were mainly reported by medical centers
and hospitals.

770. Automating Opioid Overdose Surveillance
Using Natural Language Processing

Brian L. Hazlehurst1, Carla A. Green1, Nancy A.
Perrin1, Angela DeVeaugh-Geiss2 and Paul M.
Coplan2

1Center for Health Research, Kaiser Permanente
Northwest, Portland, OR, USA; 2Purdue Pharma,
LP, Stamford, CT, USA

Background: The epidemic of opioid-related over-
doses demands new methods for public health
surveillance.
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Objectives: Develop an automated method to identify
and classify types of opioid overdoses using electronic
health record (EHR) text clinical notes.

Methods: We developed a natural language process-
ing (NLP) application for identifying events related
to overdose in text notes of the EHR. We first defined
events related to overdose, as documented in care re-
cords. These were used to build a NLP application
based on terms, concepts, and combinations of con-
cepts (including rule-out concepts) that indicate over-
dose and intention. We began with established
overdose cases from Kaiser Permanente Northwest
(2008-2013) identified using ICD diagnosis codes
and chart-reviewed (n=1053). We selected 505 cases,
of which 69% had indicators of opioid-related abuse
and 95% were confirmed opioid overdoses according
to chart audit. Text clinical notes for encounters up to
7 days following the event date were extracted and,
after dropping cases that had no EHR encounters
available, the final dataset included 493 cases for
467 patients with 6,442 encounters. Cases were re-ab-
stracted for a set of 25 criteria to ascertain outcomes,
substances involved, and patient intentions and
behaviors related to putative overdose events. For
each case, all encounters in the 7-day window begin-
ning on the event date were processed by the NLP
application to identify overdoses, and whether or not
the overdose included a suicide attempt. Any indica-
tion of intent to commit suicide by overdose resulted
in an Inten-OD classification. Otherwise, indications
of overdose yielded the classification Uninten-OD.
These classifications were compared to chart review.
All false positives and false negatives were investi-
gated to understand discordance, and iterative
changes were made in the NLP application to reduce
discordance.

Results:Uninten-OD/Inten-OD.79(.74,.84)/.97
(.81,.92) Sensitivity.85(.79,.89)/.94(.91,.96) Specific-
ity.86(.81,.90)/.87(.81,.92) Pos Pred Value.

Conclusions: Results indicate that statements attribut-
ing overdose and intent of overdose can be identified
in text clinical notes from the EHR with relatively high
degree of accuracy.

771. Antiepileptic Drugs, Risk Of Suicide Attempts
And The Impact Of Underlying Medical
Conditions: Results From The PGRX Information
System

Lamiae Grimaldi-Bensouda1, Clementine Nordon1,
Michel Rossignol1, Xavier Kurz2, Frederic Rouillon3

and Lucien Abenhaim1

1Pharmacoepidemiology, LASER Analytica, London,
UK; 2European Medicines Agency, London, UK; 3

CMME, Sainte Anne Hospital, Paris, France

Background: In 2008, the Food and Drug Adminis-
tration issued an alert after finding an increased risk
for suicidality in 199 clinical trials of 11 antiepileptic
drugs (AED) used across different indications. Follow-
ing this, several cohort studies were performed using
electronic healthcare databases (eHCD), which may
be inadequate to explore fully confounding by
indication.

Objectives: To explore the association between AED
use and risk of suicide attempt (SA) in adults, taking
account of psychiatric and neurological condition.

Methods: A case-control study was performed in
France nationwide between June 2008 and September
2012. Cases were adults patients with 1 incident epi-
sode of suicide attempt requiring hospitalization for
at least 12 hours and occurring within the previous
month and with no other episode in the 12-month pre-
ceding recruitment (n=506). Controls were patients
without history of suicide attempt, seen by a general
practitioner (n=2829), and matched to SA cases on
age and sex. Information on AED use, socioeco-
nomics, lifestyle and personal medical history was col-
lected by the psychiatrist for cases or by the physician
for controls. Data on drug exposure was self-reported
by participants through standardized patient telephone
interviews. The association between AED use (all
AEDs) and risk of suicide attempt was explored using
logistic conditional regression and adjusted analyses
after stratification on depression and neurologic status.

Results: There was a crude association between AED
use in the 12 months preceding the index date and risk
of suicide attempt (Odds Ratio [OR], 3.1; 95% confi-
dence interval [CI], 2.1 to 4.5). In patients with current
and/or past depression, AED use was associated with
risk of suicide attempt, but this was no longer the case
when clonazepam was excluded from the group of
AEDs (OR, 0.9; 95% CI, 0.5-1.7). In patients with ep-
ilepsy, migraine or chronic neuropathic pain, no signif-
icant association was found between AED use and risk
of suicide attempt (OR, 1.3; 95% CI, 0.6-2.8).
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Conclusions: The association observed between
AEDs and SA is explained by underlying psychiatric
or neurological conditions.

772. Social Media Mining to Investigate Multiple
Sclerosis Treatment Patterns and Adverse Effects

Selin Cooper, Radek Wasiak and Sreeram V.
Ramagopalan

Real-World Evidence, Evidera, London, UK

Background: Multiple sclerosis (MS) is a common
complex disorder, with new treatment options emerg-
ing each year. Social media is being increasingly used
to investigate patient opinions about diseases.

Objectives: To investigate whether social media can
be used to provide information on MS treatment pat-
terns and treatment related adverse effects.

Methods: The Twitter resource Topsy was searched for
tweets mentioning the following MS treatments:
Aubagio, Avonex, Betaferon or Betaseron, Copaxone,
Extavia, Gilenya, Lemtrada, Novantrone, Rebif, Tysabri
and Tecfidera between 1 Jan 2006 to 31 Jul 2014. These
tweets were curated manually, with tweets being classi-
fied into groups relating to 1) adverse effects, 2)
switching or discontinuing MS treatment or 3) both.
This dataset acted as the training dataset for machine
learning approaches to automate the identification of
similar tweets in Twitter data from 2015-2016.

Results: In total, in the manually curated training dataset
there were 58196 unique tweets mentioning anMS treat-
ment; 3510 of which contained words related to adverse
effects (n=2282) , switching or discontinuing an MS
treatment (n=837) or both (n=391). The drugs with the
highest frequency of tweets mentioning switching and/
or discontinuing were Copaxone (27.0%), Tysabri
(19.7%), Rebif (18.8%) and Avonex (17.7%). The most
frequent switch mentioned was between Avonex and
Copaxone (22.2%). Of the 2282 tweets associated with
adverse effects, aches and/or pains (15.7%), discomfort
at the injection site (13.8%), being fatigued (7.9%),
having flu-like symptoms (7.4%) and headaches
(7.01%) were the most frequently mentioned.

Conclusions: Social media is a potentially rich data
source that can be used to investigate MS treatment
patterns and drug-related adverse effects; however ap-
propriate methods are required to separate signal from
noise. The lack of a denominator needs to be

considered when trying to quantify the impact of these
findings in the overall MS population.

773. Lymphopenia in Multiple Sclerosis Patients
Treated with Delayed-Release Dimethyl Fumarate:
Analysis of 2 Electronic Health Record Databases
in the US

Made Wenten1, Nicholas Everage1, Teesta Somani2,
Cathy Lally1, Maneesh Juneja1, Susan Eaton1,
Claudia Prada1 and Anne Dilley1

1Safety and Benefit Risk, Biogen, Cambridge, MA,
USA; 2Global Medical, Biogen, Cambridge, MA, USA

Background: In clinical trials, delayed-release di-
methyl fumarate (DMF; also known as gastro-resistant
DMF) significantly reduced clinical and neuroradiologi-
cal disease activity and exhibited a favorable benefit–
risk profile in patients with relapsing-remitting multiple
sclerosis (RRMS). DMF treatment was also associated
with severe (Grade 3) lymphopenia (absolute lympho-
cyte counts [ALC] <500 cells/μL) in 6% of patients.
More data on a large cohort is needed to understand
the effects of DMF on ALCs in the real-world setting.

Objectives: Evaluate ALCs in patients with MS
treated with DMF using data from two US electronic
health record (EHR) databases.

Methods: Using 2 US EHR databases (Geisinger
Health System and Humedica), we identified patients
with a diagnosis of MS (ICD-9: 340). Patients in-
cluded in the analyses received ≥1 prescriptions for
DMF and had ALC values available at baseline
(within 6 months prior to DMF initiation) and at one
or more times during DMF treatment. ALC ≥1000
cells/μL was considered normal.

Results: A total of 1014 patients (201 Geisinger and
813 Humedica) met the inclusion criteria; demo-
graphic characteristics of patients were similar (71%
and 77% female, respectively; mean age: 44 and 47
years, respectively). Among patients who had both
baseline and 12-month ALC values, mean ALCs de-
creased from 1881 to 1272 cells/μL (32% decrease)
in Geisinger and from 1858 to 1339 cells/μL (28% de-
crease) in Humedica. Among patients who had a nor-
mal ALC at baseline, 6% (Geisinger) and 5%
(Humedica) developed severe lymphopenia (≥1 ALC
<500 cells/μL) during DMF treatment. Mean time
from DMF initiation to severe lymphopenia was ap-
proximately 9 months.
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Conclusions: ALC profiles in DMF-treated patients
were generally stable throughout time in the real-world
setting. Findings in terms of percentage reduction in
ALCs at 12 months, proportion of patients who devel-
oped severe lymphopenia, and time to severe lympho-
penia were similar to observations in clinical trials.
Additional analyses are being conducted to examine
ALC recovery in severely lymphopenic patients.

774. Rapidly Increasing Atypical Antipsychotic Use
in Middle Age Australians

Debra S. Rowett1, Alicia Segrave2, Maxine Robinson2

and Frances Wilson3

1Drug and Therapeutics Information Service, Repatri-
ation General Hospital, Adelaide, South Australia,
Australia; 2Drug Utilisation Section Pharmaceutical
Benefits Division, Department of Health, Canberra,
Australian Capital Territory, Australia; 3Psychiatry,
Westmead Clinical School, University of Sydney, Syd-
ney, New South Wales, Australia

Background: There has been a significant increase in
the prescribing of atypical antipsychotics in preference
to typical antipsychotic agents for the treatment of
schizophrenia and bipolar disorder due to fewer extra-
pyramidal side effects. Patterns of antipsychotic use
vary with age, gender and indication. Although the
harms associated with antipsychotics are well docu-
mented there has been a significant increase in the
off-label prescribing of these medicines to treat less
well evidence-based conditions.

Objectives: To assess changes in drug utilization of
atypical antipsychotics subsidised by the Australian Gov-
ernment Pharmaceutical Benefit Scheme (PBS) by age.

Methods: The Drug Utilisation Sub-Committee of the
Pharmaceutical Benefits Advisory Committee reviewed
de-identified pharmacy dispensed claims for R/PBS-
subsidised atypical antipsychotics from 1 December
2011 to 31 December 2012. Data elements extracted for
each de-identified record were age at date of supply,
gender, medicine form and strength, and prescriber type.

Results: An estimated 155,630 Australians aged be-
tween 20-60 years received a subsidised antipsychotic
in 2012 - an increase of 70% over the last 5 years.
The most rapidly increasing atypical antipsychotic

in 2011/12 was quetiapine. Of people aged 20-59
years dispensed an atypical antipsychotic 37.6%

received quetiapine. Overall, 23.2% of patients taking
quetiapine were taking only the 25mg strength tablet.
The analysis suggests that quetiapine 25mg is being

used once daily for indications other than schizophre-
nia, bipolar disorder or other psychoses. Quetiapine
25mg is increasingly used for its sedative properties al-
though there is only limited trial evidence for this ‘off-
label’ indication.

Conclusions: The increasing prevalence of use of
quetiapine 25mg once daily requires clinicians to be
vigilant for potential harm and long-term conse-
quences at an individual and societal level.

775. Metabolic Syndrome Among Clients On
Atypical Antipsychotics In Jos, Plateau State

Rachel U. Odesanya1, Moses D. Audu1,2 and Chioma
D. Nwozor1

1Pharmacovigilance and Drug Safety Centre, Phar-
macy Department and Psychiatric Department, Jos
University Teaching Hospital, Jos, Plateau, Nigeria;
2Psychiatry, Quintessential Private Psychiatric Hospi-
tal, Rayfield, Jos, Plateau, Nigeria

Background: Psychosis is a serious mental disorder
characterized by defective or lost of contact with reality
often with hallucination or delusions. It is managed
non- pharmacologically and pharmacologically using
antipsychotics (typical and atypical) Metabolic syn-
drome is a name given to a group of risk factors that
raises one’s risk for heart disease and other health prob-
lems, such as diabetes and stroke caused by atypical
antipsychotics. Metabolic risk factors include; a high
triglyceride, low HDL cholesterol level, High blood
pressure, High fasting blood sugar, Obesity.

Objectives: The aim was to assess the metabolic
syndrome induced by atypical antipsychotics in patient
with psychosis in Jos, Plateau State.

Methods: It was a prospective study design for a
period of 6 months and multistage sampling method
was used, data was collected using a pretested
profoma and analysed using SPSS version 17. A total
of 122 respondents both male and female on atypical
antipsychotic in Jos, Plateau state were used.

Results: The age range was between 15 to 70 years.
About 62% of the subjects had increased fasting blood
sugar levels when compared with the baseline values,
21% of participant had increased triglyceride, 34.5%
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had body mass index value increased making them
overweight and obese, while 39% had increase in their
blood pressure value.

Conclusions: At the end of the study, the prevalence
of metabolic syndrome was 70.5%. The study shows
that atypical antipsychotics cause metabolic syndrome
and there is need for continuous monitoring of the pa-
tients in order to reduce their effects and manage the
complications.

776. Safety of Brotizolam in Hospitalized Patients
in Internal Medicine Departments

Ophir Lavon1,2 and Shmuel Bejell2

1Clinical Pharmacology and Toxicology Unit, Carmel
Medical Center, Haifa, Israel; 2Rappaport Faculty of
Medicine, Haifa, Israel

Background: The balance between the benefits of
sleep improvement during hospitalization and the
downside of sleep medications is delicate. Brotizolam
is a benzodiazepine medication used commonly for
sleep induction; data regarding its safety in hospital-
ized patients is limited.

Objectives: To evaluate the safety of Brotizolam in
hospitalized patients.

Methods: A single center, comparative historic cohort
analysis of patients hospitalized in internal medicine
departments during the year 2012. Patients treated
with Brotizolam were compared to patients not treated
with any benzodiazepines during hospitalization. Data
was collected from the computerized medical records
and subjected to rigorous statistical analysis including
descriptive and multivariate logistic regression analy-
sis with propensity score. Primary outcome was any
of the following safety events: mechanical ventilation,
delirium, and falls.

Results: 600 records were included after exclusion in
the final analysis; 300 treated with Brotizolam (treat-
ment) and 300 not treated with any benzodiazepines
(comparator). There were statistically significant differ-
ences between the groups in regard to the epidemiolog-
ical characteristics; Age, Charlson Comorbidity Index,
and psychotropic drug use. After adjustment the primary
outcomes occurred at significantly higher rates in treated
patients than in untreated patients (17 vs. 2 events;
OR=7.33; 95%CI[1.66-32.4]; p=0.008). Any psycho-
tropic medication administered during hospitalization

was found by logistic regression to be the main indepen-
dent risk factor for the studied safety outcomes
(OR=3.66; 95%CI[1.35-9.9]; p=0.011) while age, co-
morbidities and the cause of hospitalization were not.

Conclusions: Treatment with Brotizolam during hos-
pitalization in internal medicine departments was
linked to a higher risk of respiratory deterioration, de-
lirium and falls. Use of psychotropic medications dur-
ing hospitalization in internal medicine departments
was the main independent risk factor of safety out-
comes in the studied cohort.

777. Associations Between Anticholinergic Burden
and Adverse Health Outcomes in Parkinson
Disease

James A. G. Crispo1,2, Allison W. Willis2, Dylan P.
Thibault2, Yannick Fortin1, Harlen D. Hays3,
Douglas S. McNair3, Lise M. Bjerre4,5,6, Dafna E.
Kohen6, Santiago Perez-Lloret7, Donald R.
Mattison1,8 and Daniel Krewski1

1McLaughlin Centre for Population Health Risk As-
sessment, University of Ottawa, Ottawa, ON, Canada;
2Departments of Neurology and Biostatistics & Epide-
miology, University of Pennsylvania Perelman School
of Medicine, Philadelphia, PA, USA; 3Cerner Corpo-
ration, Kansas City, MO, USA; 4C.T. Lamont Primary
Health Care Research Centre, Department of Family
Medicine, University of Ottawa, Ottawa, ON, Canada;
5Bruyère Research Institute, Ottawa, ON, Canada; 6

School of Epidemiology, Public Health and Preventive
Medicine, University of Ottawa, Ottawa, ON, Canada;
7Clinical Pharmacology and Epidemiology, Catholic
University, Buenos Aires, Argentina; 8Risk Sciences
International, Ottawa, ON, Canada

Background: Medications used in the treatment of
cardiovascular, genitourinary, and psychiatric condi-
tions have anticholinergic effects in the brain. Individ-
uals with Parkinson disease (PD) may be vulnerable to
adverse effects of anticholinergic medications due to
disease-related disruption of central cholinergic path-
ways. Pharmacoepidemiology data in PD are limited.

Objectives: The primary objectives of our study were
to determine if anticholinergic burden in PD was asso-
ciated with the diagnosis of fracture and delirium. Sec-
ondary objectives were to examine whether
anticholinergic burden increased the risk of emergency
department (ED) visit and inpatient readmission
within 30-days of discharge.
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Methods: We examined dispensed medications, diag-
noses, and readmission in a cohort of 16,302 PD inpa-
tients admitted to hospitals in the United States
subscribed toCernerHealth Facts, an electronicmedical
record platform, between 2000 and 2011. Anticholiner-
gic burden was assessed using the Anticholinergic Risk
Scale (ARS). Unconditional logistic regression was
used to compute the odds of fracture and delirium com-
pared to ARS score=0 for categories of anticholinergic
burden. Cox proportional hazard models were used to
estimate the 30-day ED visit and inpatient readmission
risk associated with increasing anticholinergic burden.

Results: Use of non-PD medications with moderate
to very strong anticholinergic potential was common
(57.8%). Individuals with the highest ARS score
(≥4) had an increased odds of fracture (adjusted odds
ratio (AOR): 1.56, 95% CI: 1.29-1.88) and delirium
(AOR: 1.61, 95% CI: 1.08-2.40) compared to those
with no anticholinergic burden. Similarly, individuals
with the highest ARS score were at increased risk of
ED visit (adjusted hazard ratio (AHR): 1.32, 95%
CI: 1.10-1.58) and inpatient readmission (AHR:
1.16, 95% CI: 1.01-1.33) within 30-days of
discharge.

Conclusions: We found a positive association be-
tween increased anticholinergic burden and adverse
health outcomes among individuals with PD. Addi-
tional studies are needed to better understand the risks
of anticholinergic medications in PD.

778. Eosinophilic Pneumonia and NSAIDs:
Contribution of Spontaneous Reports Database

Aurelien Provoost, Francois Krabansky, Pauline
Zeller, Aurore Morel, Malak Abou Taam and Thierry
Trenque

Pharmacovigilance Pharmacoepidemiology Depart-
ment, Centre Hospitalier Universitaire de Reims,
Reims, France

Background: The majority of adverse drug reactions
(ADR) induced by non-steroidal anti-inflammatory
drugs (NSAIDs) are well-known such as bleeding or
renal failure. Spontaneous reporting system is essential
for signal detection. Rare events are not detected in na-
tional database.

Objectives: The aim was to describe eosinophilic
pneumoniae associated with NSAIDs in French
Pharmacovigilance Database (FPVD) and highlight

potential signals of pneumotoxicity through combined
literature evaluation.

Methods: All cases of ADR involving eosinophilic
pneumonia and NSAID reported to the FPVD from
January 1985 to December 2015 were reviewed. We
analyzed the database using the MedDRA terms (PT)
: “eosinophilic pneumonia”, “eosinophilic pneumonia
acute”, “eosinophilic pneumonia chronic” and “pul-
monary eosinophilia”. We performed a literature
search in the Medline and Cochrane library database,
using the following terms : “eosinophilic
pneumoniae”, “eosinophilic pneumoniae acute”, “eo-
sinophilic pneumonia chronic”, “pulmonary eosino-
philia” and NSAID until December 2015.

Results: Five reports were recorded in the FPVD (2
with naproxen, 2 with ibuprofen and 1 with
niclofenac). In two cases, NSAID was the only
suspected drug, and one had a positive rechallenge.
In the literature, 26 cases of eosinophilic pneumonia
with NSAIDs were published. Most commonly in-
volved drug were naproxen (n=8), followed by
nenbufen (n=4), ibuprofen (n=3) and diclofenac
(n=2). All the patients were hospitalised and recov-
ered. In 12 cases corticosteroid therapy was needed
in addition with the NSAID discontinuation.

Conclusions: Naproxen is theonlyoneNSAIDwith eo-
sinophilic pneumonia mentioned in the Summary of
Product Characteristics. Our study highlights that other
NSAID are involved in this side effect. Spontaneous re-
ports database are a value added in signal detection. Pre-
scribers should be informed and aware of this ADR.

779. Withdrawn by Author

780. Varenicline and Risk of Self-Harm: A Nested
Case-Control Study

Mina Tadrous1,2,3, Diana Martins2, Zhan Yao2,
Muhammad M. Mamdani1,2,3, David N. Juurlink2,4,
Tara Gomes1,2,3 and Tony Antoniou2,5

1Li Ka Shing Knowledge Institute, St. Michael’s Hos-
pital, Toronto, ON, Canada; 2Institute for Clinical
Evaluative Sciences, Toronto, ON, Canada; 3Leslie
Dan Faculty of Pharmacy, University of Toronto, To-
ronto, ON, Canada; 4Sunnybrook Research Institute,
Toronto, ON, Canada; 5Department of Family and
Community Medicine, St. Michael’s Hospital, Toronto,
ON, Canada
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Background: Smoking remains a serious public
health concern. Pharmacotherapy for smoking cessa-
tion, including bupropion and varenicline, are proven
means to increase quit rates. Post-marketing reports
describing suicidal behaviours have raised concerns
about the safety of varenicline. However, whether
varenicline imparts a higher risk of suicide relative to
bupropion remains uncertain.

Objectives: To examine the risk of self-harm associ-
ated with varenicline compared to bupropion.

Methods: A nested case-control study in Ontario,
Canada, from April 1, 2011 to March 31, 2015 was
conducted. Subjects were residents of Ontario aged
18 years and older with publicly funded drug coverage
receiving either bupropion or varenicline for smoking
cessation. Cases were defined as those with a hospital-
ization or emergency department visit for suicide or
non-fatal self-harm within 90 days of treatment. For
each case, we identified up to fifty controls from the
same cohort matched on age, sex, history of self-harm,
use of selected psychotropic medications, alcohol
abuse and prior admission to a mental health unit.
Conditional logistic regression was used to estimate
odds ratios for self-harm or suicide following exposure
to varenicline relative to bupropion.

Results: We identified 331 cases and 5,346 matched-
controls. Following adjustment for potential con-
founders, we found that varenicline was not associated
with an increased risk of suicide/self-harm relative to
bupropion (adjusted odds ratio 1.15; 95% confidence
interval 0.71 to 1.87).

Conclusions: Treatment with varenicline does not ap-
pear to significantly increase the risk of suicide or self-
harm relative to bupropion.

781. Adverse Drug Reaction Monitoring at a
Regional Pharmacovigilance Centre (B.P.K.I.H.S.)

Gajendra Prasad Rauniar

Department of clinical pharmacology and Therapeu-
tics, B.P.Koirala Institute of Health Sciences, Dharan,
Sunsari, Nepal

Background: Adverse drug reactions (ADR) are unin-
tended drug consequences which are often prevent-
able. ADR monitoring is the cornerstone of
Pharmacovigilance. Pharmacovigilance plays an im-
portant role in rational use of drugs. This study was

to observe the pattern of ADRs at Eastern Regional
Pharmacovigilance Centre of Nepal, (B.P.Koirala In-
stitute Health Sciences).

Objectives: to observe the pattern of ADRs at Eastern
Regional Pharmacovigilance Centre of Nepal.

Methods: It was a cross-sectional study of clinician-
diagnosed ADR among patients presented to BPKIHS
between July 2012 to July 2015. 150 ADRs from dif-
ferent departments of the Institute were collected and
analyzed in the department of clinical pharmacology
and Therapeutics, Regional Pharmacovigilance Centre.

Results: There were total 150 ADRs reported among
patients during 3 years monitoring period. Highest
percentage of ADR was collected from Department
of Psychiatry (60.67%). Maximum number of ADRs
observed were due to CNS drugs (64.66%) followed
by endocrinal drugs (17.33%) and antimicrobial drugs
(12.00%). ADR due to steroid (16.67%), i.e., Head-
ache, Insomnia, puffiness of face, acid peptic disorder,
oral candidiasis etc. and diverse CNS drugs related
ADRs (14.66%) e.g. dryness of mouth, sexual dys-
functions etc. were the most common ADRs seen.

Conclusions: CNS drugs related ADRs were most
commonly observed. Careful monitoring, better
reporting and dedicated follow up of the patients might
lead to more and better ADR detection.

Keywords: Pharmacovigilance, ADRs, BPKIHS.

782. Daily Limit of Acetaminophen More Likely to
be Exceeded in Cold/Flu Season

Saul Shiffman1, Deena R. Battista1, Judith P. Kelly2,
Mary K. Malone3, Rachel Weinstein4 and David W.
Kaufman2

1Pinney Associates, Pittsburgh, PA, USA; 2Slone Epi-
demiology Center at Boston University, Boston, MA,
USA; 3Appleseed Consumer Insight, Arlington, MA,
USA; 4Janssen Research & Development, Titusville,
NJ, USA

Background: Excessive intake of acetaminophen is
associated with risk of liver injury.

Objectives: To estimate variations in consumption of
acetaminophen doses exceeding the 4 gram daily limit,
based on seasonal variations in cold and flu illnesses.

abstract 453

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Methods: Adults recruited from online research panels
completed diaries detailing Rx and OTC acetamino-
phen use over 7 days, including products combining
acetaminophen with other ingredients, some of which
are labeled to treat upper respiratory conditions such
as colds and flu (“UR” medications). Seasons were de-
fined based on Google trends data on relevant search
terms. Analyses were based on 11,184 acetaminophen
users and 45,705 acetaminophen usage days from 3
years of data, 2011-2014, and focused on comparing
cold/flu season (CFS) to off-season.

Results: As expected, days with cold/flu symptoms in-
creased during CFS, as did use of acetaminophen med-
ications – especially UR medications – to treat them.
More usage days exceeded the 4 gram limit in CFS
(3.9% vs 2.9%, OR =1.3 [1.0-1.7]), and more users
exceeded the limit on at least 1 day (6.5% vs 5.4%,
OR =1.2 [1.0-1.5]). The rise in daily rates of exceeding
4 grams was especially high in the particularly severe
CFS of 2012-2013, increasing over the previous year
from 5.7% to 7.0% of users (OR=1.2 [1.0-1.6]). The
increased overdosing was not attributable to seasonal
changes in the characteristics of users, but to the in-
creased use of UR medications, both on their own
and with other acetaminophen medications: Without
UR medications, there was no difference between
CFS and off-season in the probability of overdosing.

Conclusions: The probability of overdosing with acet-
aminophen increases in CFS, due to increased use of
UR medications. Warning the public not to overtreat
cold/flu symptoms, and concentrating public education
in cold/flu season may help reduce the probability of
overdose of acetaminophen.

783. Evaluation of Impact of a Japanese
Regulatory Action Against Denosumab-Induced
Hypocalcemia Using the Japanese Adverse
Reaction Reporting Database

Kimie Sai1, Mayu Ichihara1,2, Katsunori Segawa1,
Noriyasu Hirasawa2, Takuya Imatoh1 and Yoshiro
Saito1,2

1Division of Medicinal Safety Science, National Insti-
tute of Health Sciences, Tokyo, Japan; 2Graduate
School of Pharmaceutical Sciences, Tohoku Univer-
sity, Sendai, Japan

Background: Denosumab (DEN), an anti-RANKL
antibody, has been approved in Apr. 2012 in Japan,
but a Dear Healthcare Professional Letter of Rapid

Safety Communication was released by the regulatory
authority due to the risk of severe hypocalcemia in
Sept. 2012. Until now, the impacts of this regulatory
action have not yet been evaluated.

Objectives: The impact of the regulatory action
against hypocalcemia for DEN was assessed using
the Japanese Adverse Drug Event Report database
(JADER).

Methods: We collected the case reports from Apr.
2012 to Sept. 2014 in the JADER, in which a total of
151,746 adverse events for the primary suspected
drugs were included. Reporting odds ratio (ROR) ad-
justed by age and sex was analyzed for hypocalcemia,
a target of the regulatory action for DEN. Changes in
RORs for DEN and zoledronic acid (ZOL: a reference
drug) after the regulatory action were evaluated compar-
ing between the periods before (Pre: Apr. 2012 to Sept.
2012) and after the regulatory action (Post1: Oct. 2012
to Sept. 2013, Post2: Oct. 2013 to Sept. 2014).

Results: A significant and higher ROR of hypocalce-
mia was detected for DEN [1718.5 (95% CI: 381.7 -
1238.5)] compared with that of ZOL [36.4 (15.0 -
88.5)] in Pre period. A decreasing trend in ROR of hy-
pocalcemia was observed for DEN in periods of Post1
[1104.1 (658.4 - 1851.4)] and Post2 [789.2 (415.7 -
1498.3)] comparing with Pre. Contrary, the ROR of
hypocalcemia for ZOL was slightly increased in Post1
[47.4 (22.8 - 98.5)] and decreased afterward in Post2
[27.7 (10.8 - 71.3)]. Multiple logistic regression analy-
sis showed a significant decrease of hypocalcemia re-
port in Post2 (p<0.039. vs. Pre), although this
decrease was not specific for DEN.

Conclusions: This study revealed that the regulatory
action against hypocalcemia for DEN had a impact
on decreasing of severe hypocalcemia reports. Further
study using medical information databases will be per-
formed to confirm this result.
784. Effectiveness of Trigger Tools to Detect
Adverse Drug Events from Discharge Summaries

V. Rajesh1, Elstin Anburaj1, M. Surulivelrajan1 and
Weena Stanley2

1Department of Pharmacy Practice, Manipal College
of Pharmaceutical Sciences, Manipal University,
Manipal, Karnataka, India; 2Department of General
Medicine, Kasturba Medical College, Manipal Uni-
versity, Manipal, Karnataka, India
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Background: Adverse events constitute a potentially
avoidable component that may contribute to patient’s
morbidity and mortality. Trigger tool methodology
was found to be an effective way of identifying ad-
verse drug events (ADE).

Objectives: The present study was aimed to identify
adverse drug events by using the triggers from the dis-
charge summaries.

Methods: The hospital ethics committee approval was
obtained prior to the study. A list of triggers were de-
veloped from previous studies and validated. This list
was used to screen the discharge summaries, for the
presence of triggers. The positive trigger records were
further verified for the presence of actual adverse drug
event. Adverse events were classified according to the
NCCMERP index.

Results: A total of 751 discharge summaries were
screened with trigger tool and 2251 triggers were pres-
ent in these records. Out of which 519 (69%) were
males and remaining 232 (31%) were females. Most
of the patients were of the age group > 60 (41.5%).
These triggers were successfully able to identify 355
adverse drug events. According to the NCCMERP in-
dex, the ADE were categorised into E, F and H.

Conclusions: The present study reviewed discharge
summaries with the help of trigger tools to identify
the adverse drug events. The discharge summaries
identified with actual ADE had more than two triggers.
This trigger tool system was found to be an effective,
practical and relevant approach for ensuring appropri-
ate monitoring of ADEs in medication safety audits in
health care settings.

785. Psychosocial Predictors of Acetaminophen Use
Exceeding the Daily Limit

Saul Shiffman1, Judith P. Kelly2, Deena R. Battista1,
Mary K. Malone3, Rachel Weinstein4 and David W.
Kaufman2

1Pinney Associates, Pittsburgh, PA, United States; 2

Slone Epidemiology Center at Boston University, Bos-
ton, MA, United States; 3Appleseed Consumer Insight,
Arlington, MA, United States; 4Janssen Research &
Development, Titusville, NJ, United States

Background: Excessive intake of acetaminophen is
associated with risk of liver injury. Previous analyses
have identified demographic and medically-related

characteristics of users who exceeded the 4 gram daily
limit.

Objectives: To explore factors indicative of psychoso-
cial marginalization as predictors of overdosing.

Methods: US adults recruited from online research
panels completed online diaries detailing acetamino-
phen use over 7 days, and then completed self-reports
including psychiatric and smoking history, and a mea-
sure of psychological functioning from the SF-12. We
constructed a 0-3 index of psychosocial marginaliza-
tion that assigned one point for an SF-12 Mental Com-
ponent Score ≥1 SD below the mean, any current
smoking, and any other indicator of psychological
dysfunction (history of alcoholism, depression, or
other mental illness, or long-term disability). Analyses
based on 11,337 acetaminophen users evaluated the
index in relation to the likelihood of exceeding the 4-
gram daily limit on one or more days of diary-keeping.

Results: Most acetaminophen users had no indicators
of psychosocial marginalization (55% scored 0), and
only 3.1% had all three indicators (score 3). Higher
scores on the index were associated with greater likeli-
hood of exceeding 4 grams, with odds ratios compar-
ing those scoring of 1, 2, and 3 to those at 0 rising
from 2.0 [1.7-2.4] to 5.0 [3.7-6.8]. Adjusting for other
known predictors of exceeding 4 grams reduced but
did not eliminate prediction from the index (ORs 1.4
to 2.2).

Conclusions: Individuals with indicators of psychoso-
cial marginalization are more likely to exceed 4 grams
acetaminophen per day. This association may not be
specific to acetaminophen, but may apply to other
medications as well, or to compliance with directions
in general. Research to better understand the processes
underlying this link, and interventions targeted to this
population, are needed.
786. Safety Profile of H1-Antihistamines In
Children: An Analysis Based On Data From
VigiBase

Mauro Melis1, Chiara Biagi1, Monia Donati1,
Elisabetta Calamelli2, Luca Monaco1, Alberto
Vaccheri1, Domenico Motola1 and Giampaolo Ricci2

1Unit of Pharmacology, Department of Medical and
Surgical Sciences, University of Bologna, Bologna,
Italy; 2Pediatric Unit, Department of Medical and
Surgical Sciences, University of Bologna, Bologna,
Italy
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Background: H1-antihistamines are commonly used
in infants and children for the relief of several condi-
tions, including allergic rhinitis and conjunctivitis,
but also used against coughs, colds and insomnia. De-
spite being marketed for many years, little is known
about the safety profile of these drugs in young chil-
dren and literature suggests a widespread use starting
from the first weeks of life although several products
lack full pediatric approval.

Objectives: To investigate the safety profiles of H1-
antihistamines through a comparative analysis using
data from the WHO database (VigiBase).

Methods: Only reports on H1-antihistamines in paedi-
atric patients (0-17 y) up to June 2014 from VigiBase
were selected considering the Medical Dictionary for
Regulatory Activities terminology for Adverse Drug
Reactions (ADRs). The analysis was performed for
drug-reaction pairs calculating Reporting Odds Ratio
(ROR)with 95%confidence interval and p value< .05).

Results: We identified 8918 reports corresponding to
19503 drug-reaction pairs and to 68 different sub-
stances. Fifty-three percent of reports involved males,
42% females. This information was missing in 5% of
the reports. Twenty-three percent of the cases were se-
rious and 400 were fatal: most were infants (45.3%)
and child (32.5%). Most of the serious ADRs are not
listed in the Summary of Product Characteristics
(SPCs). We found a significant disproportionality for
several drug-reaction pairs: “delirium” and
promethazine (ROR=3.13; CI 95% 1.29 - 7.59), “hyp-
oxia” and “coma” and diphenhydramine (6.23; 2.01 -
19.32 and 2.47; 1.4 - 4.33), “chocking” and cetirizine
(6.17; 1.47 - 25.81), “cardio respiratory arrest” and
chlorphenamine (5.58; 2.81 – 11.1) and “electrocar-
diogram QT prolonged” and fexofenadine (3.95; 1.21
- 12.92).

Conclusions: Although our findings suggests a lim-
ited risk for serious ADRs, data from VigiBase high-
light potential associations with serious or
unexpected ADRs occurring in age groups where use
of some product is unlicensed or adequate supporting
evidence are still lacking. SPCs should be revised on
indication and risk of ADRs, in order to maximizes
the benefits and reduce the risk of negative effects.

787. Drug Causality in Stevens-Johnson Syndrome
/ Toxic Epidermal Necrolysis in Europe: Analysis of
10 Years RegiSCAR-Study

Maja Mockenhaupt1, Ariane Dunant2, Maren
Paulmann1, Peggy Sekula3, Martin Schumacher3,
Sylvia Kardaun4, Luigi Naldi5, Teresa Bellon6,
Daniel Creamer7, Cynthia Haddad8, Bruno Sassolas9,
Benedicte Lebrun-Vignes8, Laurence Valeyrie-
Allanore8 and Jean-Claude Roujeau8

1Dokumentationszentrum Schwerer Hautreaktionen
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versity of Freiburg, Freiburg, Germany; 2Biostatistics
and Epidemiology Unit, Institut Gustave-Roussy,
Villejuif, France; 3Institute of Medical Biometry and
Medical Informatics (IMBI), Medical Center - Univer-
sity of Freiburg, Freiburg, Germany; 4Dept. of Der-
matology, Reference Center for Cutaneous Adverse
Reactions, Medical Center - University of Groningen,
Groningen, Netherlands; 5Centro Studi GISED,
Fondazione per la Ricerca Ospedale Maggiore, Ber-
gamo, Italy; 6Research Unit, Hospital Universitario
La Paz-IdiPAZ, Madrid, Spain; 7Dept. of Dermatol-
ogy, Kings College Hospital, London, United King-
dom; 8Dept. of Dermatology, Reference Center for
Toxic and Autoimmune Blistering Diseases, Hopital
Henri Mondor, University Paris-Est Créteil, Créteil,
France; 9Dept. of Dermatology and Dept. of Internal
Medicine, CHU Morvan, Brest, France

Background: Stevens-Johnson syndrome (SJS) /
toxic epidermal necrolysis (TEN) is a rare, but severe
and life-threatening adverse reaction with a high mor-
tality of up to 50% in TEN. Good evaluation of risk
factors is essential for efficient pharmacovigilance.

Objectives: To investigate evolution of drug causality
in SJS/TEN over time.

Methods: From January 2003 to December 2012
the international Registry of Severe Cutaneous Ad-
verse Reactions (RegiSCAR) included 1096 cases
of SJS/TEN collected in seven countries (France,
Germany, Israel, Italy, Netherlands, Spain, United
Kingdom). Diagnoses and dates of onset were vali-
dated by an expert group blinded for any information
on exposures. Causality was established based on
ALDEN, the specific algorithm for causality assess-
ment in SJS/TEN, which had previously shown good
correlation with the results of a case-control study.

Results: At least one medication was evaluated as the
“probable” or “very probable” cause in 744/1096 cases
(68 %). A medication cause was determined as “possi-
ble” in 209 cases (19%), as “unlikely” in 68 cases
(6.2%) and “very unlikely” in 57 cases (5.2%). 18
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patients (1.6%) denied any exposure to medications.
The 5 medications most often incriminated (“proba-
ble” or “very probable” causality) were allopurinol
(n=187; 17%), sulfamethoxazole (n=80), lamotrigine
(n=76), carbamazepine (n=51), phenytoin (n=42).
We observed substantial differences between reactions
developing in the community and in the hospital, e.g.
older age, exposure to a far higher number of drugs
and a noticeable role of metamizole. In both groups
we saw a signal for proton pump inhibitors.

Conclusions: Despite prior warnings in medical
journals and towards regulatory agencies, allopurinol
is still the principal cause of SJS/TEN in Europe. Sul-
famethoxazole and other anti-infective sulfonamides
are still frequent inducers of SJS/TEN. Lamotrigine
is now the third cause and the first one among antiep-
ileptic drugs, independent of the indication of use. Fi-
nally, it is important to realize that at least 13% of SJS/
TEN-cases have no drug cause. Therefore, investiga-
tion of other possible causes, e.g. infections, should
be a priority.

788. Use of Sildenafil or Other Phosphodiesterase
Inhibitors and Risk of Melanoma

Anton Pottegård1, Sigrun A. J. Schmidt2, Anne B.
Olesen3, Ninah Achacoso4, Stephen K. Van Den
Eeden4,5, Jesper Hallas1, Henrik T. Sørensen2, Søren
Friis6 and Laurel A. Habel4

1Clinical Pharmacology, Department of Public
Health, University of Southern Denmark, Odense,
Denmark; 2Department of Clinical Epidemiology,
Aarhus University Hospital, Aarhus, Denmark; 3De-
partment of Dermato-Venerology, Aarhus University
Hospital, Aarhus, Denmark; 4Division of Research,
Kaiser Permanente Northern California, Oakland,
CA, United States; 5Department of Urology, UCSF,
San Fransisco, CA, United States; 6Danish Cancer
Society Research Center, Danish Cancer Society, Co-
penhagen, Denmark

Background: Two recent studies reported an in-
creased risk of melanoma associated with use of phos-
phodiesterase 5A-inhibitors (PDEIs), which are a
common treatment for erectile dysfunction. This puta-
tive association is supported by established pharmaco-
logical effects of PDEIs. A carcinogenic effect of these
extensively used drugs would have major public
health implications.

Objectives: To examine the association between use
of PDEIs and the risk of melanoma.

Methods: We conducted two parallel case-control
studies, one using the Danish nationwide health regis-
tries (DNHR) and one using the Kaiser Permanente
Northern California (KPNC) electronic health records.
We identified men with histologically verified mela-
noma (cases) and 10 cancer-free controls, matched to
each case by birth year. We estimated the odds ratio
(OR) for melanoma associated with high use of PDEIs
(≥100 tablets), adjusting for available confounders.

Results: Among 7,045 (DNHR) and 2,972 (KPNC) in-
vasive melanoma cases, 1.6% and 4.5% had high use of
PDEIs. Corresponding values among controls were
1.2% and 4.6%. The adjusted OR for invasive mela-
noma, comparing high PDEI use with non-use, was
1.22 (95%CI, 0.99–1.49) in DNHR and 0.95 (95%CI,
0.78–1.14) in KPNC. ORs were highest for localized
invasive melanoma in DNHR (OR, 1.21) and mela-
noma in situ in KPNC (OR, 1.15), and lowest for
non-localized disease in both populations (ORs 0.75
and 0.61, respectively). The increased ORs were atten-
uated upon adjustment for markers of health-seeking
behavior (education and number of ambulatory visits).

Conclusions: We found no convincing evidence
supporting a causal relationship between PDEI use
and risk of melanoma. The marginally increased risk
of early-stage disease likely results from more frequent
healthcare contacts among PDEI users.

789. Androgen-Deprivation Therapy and
Cardiovascular Risk (ADTCR): A Nationwide
Population-Based Cohort Study

Lucie-Marie Scailteux1, Sébastien Vincendeau2,
Emmanuel Nowak3,4, André Happe3, Frédéric
Balusson3, Christophe Leclerc5, Elisabeth Polard1

and Emmanuel Oger1,3

1Pharmacovigilance, Pharmacoepidemiology and
Drug Information Center, Rennes Hospital University,
Rennes, France; 2Urology Department, Rennes
Hospital University, Rennes, France; 3

Pharmacoepidemiology Team (CTAD-PEPI), Rennes
Univeristy Hospital, Rennes, France; 4Université
Européenne de Bretagne, Université de Brest, Brest
University Hospital, Brest, France; 5Cardiology De-
partment, Rennes Univeristy Hospital, Rennes, France
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Background: Androgen deprivation therapy (ADT) is
a cornerstone treatment of prostate cancer (PCa). The
cardiovascular (CV) risk profile of the different ADT
modalities is under scrutiny.

Objectives: To assess the hypothesis that the CV risk
profile of the different ADT modalities (antiandrogens,
GnRH antagonist, GnRH agonist (including intermit-
tent ADT and combined androgen blockade) and or-
chiectomy) is heterogeneous.

Methods: - Design: It was a prospective cohort on 4
years thanks to the French Health Reimbursement
Agency database (SNIIRAM) and French hospital
discharge database (PMSI). We identified men with
PCa who had at least one dispensation of an ADT or
a hospitalization for orchiectomy (OT) between the
1st July 2010 and the 31st December 2011 and
followed them up until the onset of myocardial
infarction (MI) or ischemic stroke or until the 31st
December 2013.
- Setting: French nationwide population-based

study.
- Exposures or interventions: We focused on new

users of GnRH agonist (in monotherapy or associated
with long-term AA (≥ 6 months) for combined andro-
gen blockade [CAB]) or GnRH antagonist. AA and
OT were also analyzed.
- Main outcome measures: myocardial infarction

(MI) or ischemic stroke whichever came first, occur-
ring after initiation of ADT or bilateral orchiectomy,
identified through main diagnosis code (ICD-10) in
PMSI database.
- Statistical analysis: We used Cox regression analy-

sis including time-varying covariates to estimate haz-
ard ratios (HRs) while controlling for age and co-
morbidities assessed at baseline.

Results:We identified 133,032 men: 40,613 were new
GnRH agonist users and 5,709 new GnRH antagonist
users; 96 % were ≥ 60 years-old; 1476 have been diag-
nosed with cerebral infarction and 1742 with MI after
ADT initiation. Data analysis is on-going.

Conclusions: Results could modify prescribing habits
of practitioners.

790. Liver Enzyme Elevations Associated With
Two-Month Rifampicin, Isoniazid, Pyrazinamide,
And Ethambutol Anti-Tubercular Therapy In
Indonesia

Waqqas Hanafi1, Ully A. Mulyani2, Dyah Perwitasari3

and Jarir Atthobari1

1Faculty of Medicine, Universitas Gadjah Mada, Yog-
yakarta, Indonesia; 2Health Research and Develop-
ment, Ministry of Health of Indonesia, Jakarta,
Indonesia; 3Faculty of Pharmacy, Universitas Ahmad
Dahlan, Yogyakarta, Indonesia

Background: Drug therapy for tuberculosis (TB) may
cause drug-induced liver injury (DILI), which can lead
to major morbidity and acute liver failure. The inci-
dence of acute liver injury associated with rifampicin,
isoniazid, pyrazinamide, and ethambutol (RHZE)
combination anti-tubercular therapy has not been stud-
ied among Indonesian pulmonary TB patients.

Objectives: To determine the incidence of liver trans-
aminase elevations among pulmonary TB patients af-
ter two months of anti-tubercular treatment with
RHZE.

Methods: We performed a cohort study of acid-fact
bacilli smear-positive adults with uncomplicated, pul-
monary TB treated with two months of RHZE between
2012-2013 in Lampung and Yogyakarta, Indonesia.
The main study outcomes were grade 2 (alanine ami-
notransferase [ALT] or aspartate aminotransferase
[AST] >2.5-5 times upper limit of normal) and grade
3 (ALT or AST >5-10 times upper limit of normal)
liver enzyme elevations after two months of RHZE.

Results: Among 262 recruited patients (mean age, 39
years; 64% male; 55% current smokers), 20 (8%) de-
veloped a higher grade of ALT elevation and 27
(13%) developed a higher grade of AST elevation after
two months of treatment. Some (15%) developed a
higher grade of liver transaminase elevation after two
months of RHZE treatment. Several subjects devel-
oped grade-3 (severe) ALT (n=3) and AST (n=1) el-
evation. According to the widely used ATS criteria,
2.18% of the subjects developed DILI.

Conclusions: Among pulmonary TB patients under-
going RHZE treatment, liver enzyme elevations oc-
curred frequently (15%). Clinicians should ensure
that liver aminotransferases are regularly monitored.
Referral to liver specialists should be considered if he-
patic dysfunction ensues.

791. Effect of Concomitant Use of Tamoxifen and
Selective Serotonin Reuptake Inhibitors on
Mortality
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Macarius M. Donneyong, Katsiaryna Bykov, Pauline
Bosco-Levy, Yaa-Hui Dong and Gagne Joshua

Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital, Boston, MA, United
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Background: Tamoxifen, which reduces breast cancer
recurrence, is a pro-drug that requires activation by cy-
tochrome-P450 (CYP) enzymes. Concern has been
raised that CYP2D6 inhibitors, including certain selec-
tive serotonin reuptake inhibitors (SSRIs), might re-
duce tamoxifen effectiveness.

Objectives: To compare differences in mortality be-
tween women concomitantly treated with tamoxifen
and SSRIs that are potent inhibitors of CYP2D6 vs. ta-
moxifen plus SSRIs that are not potent inhibitors.

Methods:We assembled 2 cohorts of female tamoxifen
initiators using data from 5 US electronic healthcare da-
tabases covering >100 million individuals between
1996 and 2013. In Cohort 1, patients initiated an SSRI
during tamoxifen treatment. In Cohort 2, patients were
exposed to an SSRI at the time of tamoxifen initiation.
We compared all-cause mortality between patients ex-
posed to SSRIs that are potent inhibitors of CYP2D6
(paroxetine, fluoxetine) vs. SSRIs that are not potent in-
hibitors. We used propensity scores to match exposure
groups at a variable ratio, 1: up to 10. Follow-up started
on the first day of concomitant tamoxifen and SSRI ex-
posure and continued until patients died or until the end
of available data. We examined results separately for
each cohort and combined the hazard ratios (HR) from
Cox regression models across the 2 cohorts using ran-
dom effects meta-analysis.

Results: There were 5,835 and 7,918 matched tamox-
ifen new users in Cohorts 1 and 2, respectively. Mean
age was 55 years. A total of 1,003 and 1,024 deaths
occurred in Cohorts 1 and 2, respectively, during mean
follow-up of 2.7 (SD, 2.5) and 2.3 (SD, 2.1) years, re-
spectively. Overall HRs comparing potent vs. non-po-
tent CYP2D6-inhibiting SSRIs were 0.90 (95% CI,
0.79 to 1.02) in Cohort 1 and 0.98 (0.86 to 1.11) in Co-
hort 2. The pooled HR was 0.95 (0.86 to 1.04). Results
were consistent across sensitivity analyses, including
analyses censoring follow-up when patients
discontinued one or both treatments.

Conclusions: Concomitant use of tamoxifen and po-
tent CYP2D6-inhibiting SSRIs did not increase the

risk of all cause death. SSRI inhibition of CYP2D6
does not appear to reduce the effectiveness of
tamoxifen.

792. The Effect of BMI on Unintended Pregnancy
Rates Amongst Users of Combined Oral
Contraceptives

Anja Bauerfeind, Clare Barnett, Do Minh Thai and
Klaas Heinemann

ZEG Berlin, Berlin, Germany

Background: Obesity rates around the world are in-
creasing. The effect of BMI on the Pearl index (PI)
of COC is unknown.

Objectives: To determine if the PI of COC differs
with BMI.

Methods: Design: Meta-analysis of five prospective,
observational cohort studies with primary endpoints
of venous thromboembolism in women using COCs
(IOC, TASC, ISCO, IFOC, LASS) were included.
All studies were conducted between 2007 and
2016 using a similar methodology. ISCO and IFOC
are ongoing prospective cohorts with study end
dates of 2015 and 2016. 246,209 women with an
observation time of 382,789 women-years were in-
cluded. All women were followed for 3-5 years. In-
clusion criteria for all studies was prescription of a
new COC, with no specific exclusion criteria. Stud-
ies were conducted across Europe and the United
States.

Main outcome measures: Results were analysed
within four age cohorts <25 years, 25-29, 30-39, and
>=40 years. BMI was defined dichotomously as
<35 kg/m2 and >=35 kg/m2 (US) and <30 kg/m2

and >=30 kg/m2 (EU).

Statistical analysis: The PI was calculated within
each age and BMI category stratified by region of
origin (Europe or United Sates). Significance of both
factors was tested in a stratified Cox regression
model, age and BMI were included as continuous
variables.

Results: The contraceptive failure rate was increased
in women with a higher BMI across all age strata.
The PI decreased with advancing age. European data
showed sample PI ranges from 0.06 (age 40+,
BMI<30) to 0.80 (age <25, BMI>=30). Cox
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regression show independent effects of age
(p<0.0001) and BMI (p=0.0003) on the occurrence
of unintended pregnancies.
Pooled data from US showed PI ranges from 0.15

(age 40+, BMI<35) to 4.12 (age <25, BMI>=35)
with consistently higher values observed in women
with BMI >=35 kg/m2. The difference in contracep-
tive failure rates between BMI groups was largest for
women <25 years (PI=2.60 versus PI=4.12) and
smallest in women >40 years (PI=0.15 versus
PI=0.18). Significance (p<0.0001) was obtained for
both factors simultaneously included in a Cox regres-
sion model.

Conclusions: BMI has a significant effect on the PI of
COC. Increasing BMI decreases the efficacy of COC
in EU and US.

793. Unwanted Pregnancies in Women Using
Intrauterine Devices: Final Results from the
EURAS-IUD 5-Years Study

Klaas Heinemann, Sabine Moehner, Suzanne Reed
and Thai Do Minh

ZEG-Berlin, Berlin, Germany

Background: Intrauterine devices (IUDs) are a well
accepted and widely-used method of contraception
and have shown high contraceptive efficacy in clinical
trials. Complications associated with unintended preg-
nancies during IUD use have previously been poorly
described.

Objectives: The primary objective of the analysis is to
determine the rate of unwanted pregnancies in women
using IUDs and to describe associated complications.

Methods: Large, comparative, multinational, pro-
spective, non-interventional cohort study with new
users of different types of IUDs: LNG-IUDs and cop-
per IUDs. The combined cohort included more than
60,000 women in six European countries (Germany,
Austria, UK, Finland, Poland and Sweden). The study
was conducted from 2006 to 2015. The women re-
ceived a follow-up questionnaire 12 months and 5
years after enrolment. All patient-reported outcomes
of interest were validated by the women’s treating
physicians. A multifaceted 4-level follow-up proce-
dure ensured low loss to follow-up rates. The analysis
was based on Cox regression models comparing the
cohorts.

Results: In September 2015, 58,324 women (70%
LNG-IUDs, 30% copper IUDs) had provided
133,015 WYs of exposure. Women in the LNG-IUD
cohort were slightly older (37.4 yrs vs 33.3 yrs). A to-
tal of 175 contraceptive failures have been reported
(41 LNG-IUS, 134 copper IUD), giving a pearl index
(PI) of 0.04 for LNG-IUS and a PI of 0.4 for copper
IUD. The hazard ratio adjusted for age, BMI and par-
ity for LNG-IUS vs. copper IUD was 0.16 (95% CI:
0.11-0.23). The risk for contraceptive failure in
LNG-IUS users compared to copper IUD users
remained substantially and statistically significantly
lower in all age groups. 33 pregnancies (13 LNG-
IUS, 20 copper IUD) were ectopic pregnancies, giving
an adjusted hazard ratio of 0.28 (95% CI: 0.14-0.58).
Final results will be shown at the ISPE meeting.

Conclusions: The contraceptive failure rate for both
cohorts was low, with LNG-IUD having a signifi-
cantly lower contraceptive failure rate compared with
copper-IUD. Physicians should have a high index of
suspicion for extra-uterine gravida if they suspect a
pregnancy under IUD use.

794. Intrauterine Devices and the Risk of Uterine
Perforations: Final Results from the EURAS-IUD
5-Years Study

Klaas Heinemann, Sabine Moehner, Thai Do Minh
and Suzanne Reed

ZEG-Berlin, Berlin, Germany

Background: Uterine perforation is a potentially seri-
ous complication of intrauterine device (IUD) use. The
absolute risk of uterine perforation associated with le-
vonorgestrel-releasing IUDs (LNG-IUD) over the en-
tire treatment period is unknown. It is also unknown
whether the perforation rate is higher with this IUD
than with copper IUDs.

Objectives: Aim of the study is to determine the uter-
ine perforation rate in women using intrauterine de-
vices (IUD).

Methods: Large, comparative, multinational, prospec-
tive, non-interventional cohort study with new users of
different types of IUDs: LNG-IUDs and copper IUDs.
The combined cohort in the 5-year follow-up included
almost 38,000 women in six European countries (Ger-
many, Austria, UK, Finland, Poland and Sweden). The
study was conducted from 2006 to 2015. Both the
women and their treating physicians received a
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follow-up questionnaire 12 months after enrolment. In
addition, women were contacted again after 5 years.
All patient-reported outcomes of interest were vali-
dated by the treating physicians. A multifaceted fol-
low-up procedure ensured low loss to follow-up
rates. The analysis was based on logistic regression
models.

Results: In September 2015, 37,890 women were in-
cluded in the 5 year analysis (71% LNG-IUDs, 29%
copper IUDs). In total, 49 perforations with LNG-
IUD (1.8 per 1,000 insertions (95% CI: 1.4-2.4)) and
16 with copper IUD (1.5 per 1,000 insertions (95%
CI: 0.8-2.4)) occurred. The odds ratio (OR) adjusted
for age, BMI, breastfeeding and parity was 1.6 (95%
CI: 0.9 – 2.8). When adjusted for age, BMI, time since
last delivery and experience of the inserting HCP, the
OR did not change. None of the perforations led to se-
rious illness or injury to intra-abdominal or pelvic
structures.

Conclusions: Perforation rates for intrauterine devices
are low. The adjusted RR for perforation comparing
LNG-IUD and copper IUDs was 1.6. An association
of this magnitude identified in observational research
is too low to discriminate among bias, confounding,
causation, and chance as alternative explanations. Per-
foration rates were significantly higher among women
breastfeeding at the time of insertion.

795. Comparative Risk of Serious Infections
During Pregnancy in Patients Treated with
Immunomodulatory Agents

Rishi J. Desai1, Brian T. Bateman1, Krista F.
Huybrechts1, Elisabetta Patorno1, Sonia Hernandez-
Diaz2, Yoonyoung Park1, Helen Mogun1 and
Seoyoung C. Kim1

1Division of Pharmacoepidemiology &
Pharmacoeconomics, Brigham & Women’s Hospital/
Harvard Medical School, Boston, MA, United States;
2Department of Epidemiology, Harvard H.T.Chan
School of Public Health, Boston, MA, United States

Background: Treatment with immunomodulatory
agents is common during pregnancy for active autoim-
mune conditions such as systemic lupus erythemato-
sus (SLE), rheumatoid arthritis (RA),
spondyloarthritis (SpA), and inflammatory bowel dis-
ease (IBD); yet the comparative risk of serious infec-
tions (SI) after treatment with these agents is not
well-studied.

Objectives: To compare the risk of SI after treatment
with steroids, non-biologic agents, or tumor-necrosis
factor- inhibitors (TNF-I) in pregnancy.

Methods: A cohort of pregnant women with SLE,
RA, SpA, or IBD was identified from Medicaid
(2001-2010) or UnitedHealth Care (2004-2012). SLE
patients were classified into steroid or non-biologic
users; RA, SpA, and IBD patients were classified into
steroid, non-biologic, or TNF-I users based on the first
filled prescription in pregnancy. The outcome of hospi-
talization for bacterial or opportunistic infections was
assessed throughout pregnancy. Hazard ratios (HR)
were derived using cox-proportional hazard regression
models after confounding adjustment with propensity
score stratification separately in patients with SLE
and with other conditions in each data source. HRs
were pooled for each comparison across populations
using inverse variance meta-analytic methods.

Results: Among 1,627 patients with SLE and 5,024
patients with RA, SpA, or IBD using immunomodula-
tory medications during pregnancy, the incidence rate
(IR)/100 person-years (95% CI) for SI was 2.9 (1.9-
4.2) and 2.2 (1.7-2.8), respectively. In the adjusted
analyses, users of non-biologics had a 46% lower risk
of SI compared with steroid users (pooled HR, 95% CI
0.54,0.29-0.99). No differences were noted in the risk
of SI between users of TNF-I and steroids or non-bio-
logics (pooled HR, 95% CI 0.92,0.38-2.18 &
0.89,0.37-2.12, respectively).

Conclusions: Use of non-biologics in pregnancy may
be associated with a lower risk of SI compared with
steroids. No suggestion of higher SI risk with TNF-I
was noted. Future studies with larger sample sizes
should be considered to confirm our findings.

796. Venous Thromboembolism Risk Following
New Use of NSAIDs in U.S. Women

Tracy L. Kinsey1, Robert J. Glynn2, Michele Jonsson
Funk1, Charles Poole1, Ross J. Simpson Jr.3 and Til
Stürmer1

1Department of Epidemiology, University of North
Carolina, Chapel Hill, NC, United States; 2Depart-
ment of Preventive Medicine, Brigham and Women’s
Hospital, Boston, MA, United States; 3Division of
Cardiology, University of North Carolina, Chapel
Hill, NC, United States
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Background: Epidemiologic studies have suggested
that non-steroidal anti-inflammatory (NSAID) use in-
creases risk of venous thromboembolism (VTE), how-
ever biologic mechanisms for a causal association are
unclear.

Objectives: To evaluate risk of VTE following new
use of NSAIDs in a cohort of U.S. women.

Methods: We identified new use of NSAIDs (Cox-2
selective and non-selective excluding aspirin) and in-
cident VTE (deep vein thrombosis or pulmonary em-
bolism) among 39,876 enrolled in the Women’s
Health Study (WHS) from 1993-95 to 2011. The
WHS randomized women without chronic >1 day
per week) NSAID use to low dose aspirin and vitamin
E. Annual questionnaires included number of days
NSAIDs were used in the past month and incident
VTE. We defined NSAID initiation as the first reported
use for ≥4 days of the past month and counted only
VTE events confirmed by an endpoint committee. We
estimated the hazard ratio (HR) with 95% confidence
intervals (CI) for initiation v. non-initiation using ag-
gregated Cox proportional hazard models with robust
variance estimation whereby each women contributed
to non-initiation cohorts until initiation. Propensity
scores (PS) were estimated using separate models for
2-calendar year periods and implemented by standard-
ized morbidity ratio weighting. The PS incorporated
age, BMI, and relevant medical, behavioral, and socio-
economic variables updated over time. We designed
as-treated (AT) and intention to treat (ITT) analyses re-
stricted to 0-5 years after each eligible index date; at-
risk periods began on the questionnaire date. For AT,
follow-up was censored on the date of first reported
treatment change.

Results:Women contributed 284,779 and 287,389 ob-
servations in the AT and ITT analyses, respectively.
The AT HR (95% CI) for VTE was 1.43 (1.11, 1.83)
for any NSAID, 1.22 (0.93, 1.60) for non-selective
NSAIDs, and 2.27 (1.35, 3.80) for coxibs; the ITT
HR was 1.17 (1.02, 1.35) for any NSAID, 1.12
(0.97, 1.30) for non-selective NSAIDs, and 1.49
(1.04, 2.21) for coxibs.

Conclusions: New use of NSAIDs was associated
with modestly increased VTE risk in this cohort of ini-
tially healthy cancer-free women. Increased risk ap-
pears driven by coxibs, which might reflect different
indications.

797. Relationship Between Glycaemic Burden and
Micro- and Macrovascular Complications in
Patients with Type 2 Diabetes Mellitus

Jetty A. Overbeek1, Rients P. T. van Wijngaarden1,
Joris Diels2, Agata Schubert3, Huub Straatman1,
Hervé Besson1, Ewout W. Steyerberg4, Michiel
Hemels5, Giel Nijpels6 and Ron M. C. Herings1

1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Janssen Research & Develop-
ment, Beerse, Belgium; 3Janssen-Cilag Poland, War-
saw, Poland; 4Erasmus MC, Rotterdam,
Netherlands; 5Janssen-Cilag A/S, Birkerød, Denmark;
6EMGO Institute, Amsterdam, Netherlands

Background: Results from clinical trials among pa-
tients with type 2 diabetes mellitus (T2DM) showed
that glycaemic control is related to decreased risk of
microvascular complications, while the relationship
with macrovascular complications remains unclear.
Observational studies using glycaemic burden to in-
vestigate these relationships are scarce.

Objectives: To investigate the relationship between
glycaemic burden and micro- and macrovascular com-
plications among T2DM patients using real-world
data.

Methods: T2DM patients receiving
antihyperglycaemic agents (AHAs) during 2004-
2013 were selected from the PHARMO Database Net-
work. All HbA1c measurements between the first
AHA prescription (index date) recorded and end of
follow-up were used to assess glycaemic burden.
Glycaemic burden was defined based on the extent
and duration that HbA1c values exceeded a threshold
of 7% (53 mmol/mol) and was expressed as glycaemic
burden years (GBY). The relationship between GBY
and microvascular (including retinopathy, diabetic
foot, nephropathy) and macrovascular (including coro-
nary artery disease [CAD], cerebrovascular disease)
complications were analysed using a time-dependent
Cox proportional hazards model, with glycaemic bur-
den entered in each regression as a categorical variable
with four levels.

Results: A total of 34,153 T2DM patients were in-
cluded; mean (±standard deviation) age at index date
was 66 (±11) years and 53% were male. As compared
to patients with no GBY, patients with GBY
(0<GBY≤1, 1<GBY≤3, 3<GBY) had a significantly
higher risk of developing retinopathy (hazard ratio
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[HR]: 1.38, 1.76, and 2.22, respectively), diabetic foot
(HR: 1.08, 1.24, and 1.55, respectively), nephropathy
(HR: 1.11, 1.16, and 1.14, respectively), and cerebro-
vascular disease (HR: 1.16, 1.28, and 1.36, respec-
tively). For CAD, a significantly higher risk was
found only for patients with 1<GBY≤3 and 3<GBY
(HR: 1.12 and 1.32, respectively) as compared to pa-
tients without GBY.

Conclusions: Results of this study show that GBY is
an important predictor of micro- and macrovascular
complications and thus may be important to consider
in T2DM management.

798. Comparative Effects of Second Line
Antidiabetic Agents Added to Metformin on
Patient Centered Outcomes: A Retrospective
Cohort Study

James H. Flory1, Alvin I. Mushlin1, Ankit Shah2, John
Cuddeback2 and Christopher Rowan3

1Healthcare Policy and Research, Weill Cornell Med-
ical College, New York, United States; 2American
Medical Group Association, Alexandria, VA, United
States; 3Collaborative Healthcare Research and Data
Analytics, Santa Monica, CA, United States

Background: There is no consensus on the optimal
choice of second-line antidiabetic agent (ADA) in pa-
tients with type 2 diabetes who require treatment be-
yond metformin monotherapy.

Objectives: The aim of this study was to compare time
to further treatment intensification, hypoglycemia, and
major adverse cardiovascular events for all commonly-
used second-line ADAs.

Methods: Observational cohort study using claims
data from the OptumLabs data warehouse, covering
privately insured and Medicare Advantage enrollees
aged > 18 years with baseline continuous metformin
use, no prior exposure to other ADAs, and initiation
of a sulfonylurea, DPP-4 inhibitor, GLP-1 RA,
SGLT-2 inhibitor, thiazolidinedione, or basal insulin
at the index date. Propensity score adjusted Cox mul-
tivariate models were used to assess hazard ratio
(HR) for progression to use of any third ADA, use of
insulin, MACE (composite of acute MI and acute
stroke), and hypoglycemia.

Results: Sulfonylureas were associated with the least
progression to a third ADA (including insulin

therapy), but not with reduced progression to insulin
therapy alone. Sulfonylureas were associated with sig-
nificantly increased risk of MACE compared to DPP-4
inhibitors (HR 0.75, 95% CI 0.60-0.94) and GLP-1
RA’s (HR 0.51, 95% CI 0.29-0.90). Compared to sul-
fonylureas, the risk of hypoglycemia was significantly
lower for DPP-4, GLP-1 RA, and thiazolidinediones.

Conclusions: Sulfonylurea initiators are less likely
than other ADA users to progress to a third ADA,
but no less likely to progress to insulin use. Sulfonyl-
ureas are associated with higher rates of hypoglycemia
and MACE than most other second-line ADAs. Thus,
choice of second line ADA appears to have significant
effects on patient-centered outcomes. Patients who can
accept increased cost may benefit more from DPP-4 or
GLP-1-based therapy over sulfonylurea.

799. Abstract Withdrawn

800. Magnitude of HbA1c Reduction and
Attainment of Early Glycemic Control Predict
Cardiovascular Outcomes and Mortality: A
Population-Based Cohort Study of 24,752 People
with Type 2 Diabetes Initiating First Metformin
Therapy

Reimar W. Thomsen1, Lisbeth M. Baggesen1, Søren
P. Johnsen1, Lars Pedersen1, Helene Nørrelund1,
Esben S. Buhl2, Christiane L. Haase2 and Elisabeth
Svensson1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Novo Nordisk
Scandinavia AB, Copenhagen, Denmark

Background: The association between stringent gly-
cemic control early in diabetes and risk of later cardio-
vascular events remains debated.

Objectives: To investigate the association of early
glycemic control with subsequent cardiovascular com-
plications or death in an unselected population-based
cohort of first metformin initiators.

Methods: We used medical databases to assemble a
population-based cohort of 24,752 incident patients
with type 2 diabetes and first metformin initiation.in
Northern Denmark, 2000-2012.
We examined early glycemic control achieved

within the first 180 days, grouped by attainment of
HbA1c <6.5%, 6.5-6.9%, 7-7.4%, 7.5-7.9%, ≥8%,
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and assessed HbA1c change from baseline to 180 days
(HbA1c (%) groups: -4,-3,-2, -1, 0, +1, + ≥2). Patients
were followed until acute myocardial infarction,
stroke, death, emigration, or end of follow-up in
2012, using Cox regression analysis for confounder
adjustment.

Results: The risk of a combined outcome event in-
creased with increasing levels of early HbA1c control,
compared to achievement of HbA1c <6.5%; adjusted
hazard ratio (HR)=1.18 (95% confidence interval
(CI) 1.07-1.30) for 6.5%-6.9%, HR=1.24 (1.09-1.40)
for 7.0%-7.4%, HR=1.34 (1-14-1.57) for 7.5%-
7.9%, and HR=1.60 (1.38-1.85) for ≥8%. Results
were consistent for individual outcome events, and
when stratified on age, gender, cardiovascular history,
calendar year of follow-up, and baseline HbA1c. The
magnitude of early HbA1c reduction predicted out-
come; adjusted HR=0.73 (0.59-0.91) for = -4,
HR=0.80 (0.65-0.99) for = -3, HR=0.91 (0.78-
1.07) for = -2, HR 1.01 (0.91-1.12) for = -1, com-
pared to no HbA1c change (=0), while a substantially
increased risk was seen in patients with increasing
HbA1c despite metformin initiation; HR 1.29 (0.99-
1.67) for =+1, and HR=2.59 (1.65-4.10) for =+ ≥2.

Conclusions: A large initial HbA1c reduction and at-
tainment of early glycemic control levels are associ-
ated with lower risk of cardiovascular complications
and death among first-time metformin initiators.

801. Risk of Acute Myocardial Infarction
Associated with Non-Insulin Blood Glucose
Lowering Drugs. Results from the SAFEGUARD
Project

Ingrid Leal1, Gwen Muscle1, Lorenza Scotti2, Giorgia
De Berardis3, Irene Bezemer4, Miguel Gil5, Elisa
Martin5, Anita McGregor6, Niklas Schmedt7, John D.
Seeger8, Gianluca Trifiro9, Serena Pecchioli10,
Cristina Varas-Lorenzo11, Mark M. Smits12, Peter
Rijnbeek1, Miriam Sturkenboom1 and Silvana
Romio1

1Erasmus University Medical Center, Rotterdam,
Netherlands; 2University Milano-Bicocca, Milan, It-
aly; 3Consorzio Mario Negri Sud, Santa Maria
Imbaro, Italy; 4PHARMO Institute, Utrecht, Nether-
lands; 5Spanish Agency for Drugs and Medical De-
vices, Madrid, Spain; 6University of Bath, Bath,
United Kingdom; 7Leibniz-Institute for Prevention Re-
search and Epidemiology – BIPS, Bremen, Germany;
8The Brigham and Women’s Hospital, Harvard

Medical School, Boston, United States; 9Department
of Clinical and Experimental Medicine, University of
Messina, Messina, Italy; 10Health Search, Italian Col-
lege of General Practitioners, Genomedics, Florence,
Italy; 11RTI Health Solutions, Barcelona, Spain; 12

VU University Medical Center, Amsterdam,
Netherlands

Background: Increased risk of acute myocardial in-
farction (AMI) associated with some non-insulin
blood glucose lowering drugs (NIBGLD) has caused
restriction in their use or withdrawal of some
marketed products. The complex patterns of
NIBGLD use, the underlying conditions in type 2 di-
abetes mellitus (T2DM) patients, the relatively short
time some of these drugs have been available
hamper the assessment of the AMI risk associated
with NIBGLD.

Objectives: To estimate the risk of AMI associated
with NIBGLDs in the SAFEGUARD project.

Methods: A case-control design, nested in a cohort of
new NIBGLD users was performed. AMI cases were
matched with up to 5 controls on database (DB), sex,
cohort entry (±3 months) and date of birth (±1 year)
using risk set sampling. Data were retrieved from 8
European electronic healthcare databases (Nether-
lands: PHARMO, IPCI; Spain: BIFAP; Germany:
GePaRD; Italy: Health Search, Regional DBs of Lom-
bardy and Puglia; United Kingdom: CPRD) and 1 US
DB (Medicare) participating in SAFEGUARD. DB-
specific adjusted odds ratios (ORs) and corresponding
95% confidence intervals (95%CI) were estimated by
comparing current use of metformin in combination
with sulfonylureas (reference) and each monotherapy,
dual therapy of metformin/no sulfonylurea or other
combinations. One (ORpool) and two stages
(ORmeta) approaches were applied to combine the
DB specific results.

Results: A total of 25,979 cases of AMI were matched
to 127,570 controls. We observed a decreased risk of
AMI in users of metformin monotherapy (adj.
ORpool=0.82, 95%CI: 0.78-0.87 and ORmeta=0.83,
95%CI 0.77-0.90,) metformin/pioglitazone
(ORpool=0.81, 0.70-0.94 and ORmeta=0.85, 0.72-
0.99) and metformin/rosiglitazone (ORpool=0.73,
0.63-0.85 and ORmeta=0.82, 0.69-0.99,). Instead cur-
rent use of rosiglitazone as monotherapy was associ-
ated with an increased risk of AMI by 32% and 29%
(95%CI 1.07-1.63 and 1.01-1.64).
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Conclusions: Our findings suggest an increased risk
of AMI in current users of rosiglitazone alone and de-
creased in users of metformin (alone or in combina-
tion with pioglitazone and rosiglitazone) as
compared with the AMI risk in users of metformin
and sulfonylureas.

802. Risk of Congestive Heart Failure (CHF)
Associated with Vildagliptin: Pan-European Non-
Interventional Safety Study

Rachael Williams1 and Raymond Schlienger2

1Clinical Practice Research Datalink, London; 2

Novartis Pharma AG, Basel

Background: Vildagliptin (vilda) is a DPP-4 inhibitor
for type 2 diabetes treatment, available as a single
agent and in fixed-dose combination with metformin.
In response to an EMA request, vilda safety outcomes
including CHF were assessed under real-world
conditions.

Objectives: Assess if vilda is associated with an in-
creased risk of incident CHF compared to other non-
insulin antidiabetic drugs (NIADs).

Methods: Data from 5 European healthcare databases
(DBs) from the UK (CPRD), Germany and France
(IMS), Denmark (OPED) and Sweden (National Reg-
isters) were used. Patients with type 2 diabetes aged
≥18 with a NIAD prescription from Jan 2005 were in-
cluded. Index date was the date of first prescription in
the study period. Time-dependent exposure (vilda vs.
other NIADs) was assigned. Patients with cancer,
HIV/AIDS or insulin prescription prior to index date
were excluded. Patients were followed until earliest
of DB coverage end, transfer out of the DB, death, in-
sulin prescription or outcome. Incidence rates (IRs)
and 95% confidence intervals (CIs) were calculated
and negative binomial regression used to estimate inci-
dence rate ratios (IRRs) and 95% CIs, adjusting for
age, sex and other confounders.

Results: 738,054 patients were included, of which
20,973 (2.8%) were exposed to vilda. Total vilda ex-
posure was 28,330 person-years (PYs), 1.4 years on
average. Mean age at index date ranged from 63 to
65 across DBs, with vilda patients being younger
(mean age 59-63). Over half of patients were male
(56%). 24,790 patients experienced incident CHF,
521 of which during vilda exposure. IRs for CHF dur-
ing vilda exposure ranged from 2.3 (Sweden) to 30.4

(Germany) per 1,000 PYs. No increased IRRs of
CHF associated with vilda were observed. Adjusted
IRRs were close to or <1, with upper bound of the
95% CI <1, favoring vilda, in UK, German and
French analyses (IRR 0.51, 95% CI 0.27-0.95; 0.72
(0.64-0.81); and 0.49 (0.28-0.85) respectively).

Conclusions: Analyses from 5 European DBs didn’t
suggest an increased risk of incident CHF associated
with vilda compared to other NIADs. Due to the range
of observed IRs and limited confounder adjustment,
residual confounding may remain.

803. Risk of Erectile Dysfunction Associated with
Use of 5-Alpha Reductase Inhibitors for Benign
Prostatic Hyperplasia or Alopecia

Katrina Wilcox Hagberg1, Hozefa A. Divan2, Rebecca
Persson1, J. Curtis Nickel3 and Susan S. Jick1

1Boston Collaborative Drug Surveillance Program,
Boston University School of Public Health, Lexington,
MA, United States; 2New England Research Institutes
(NERI), Waltham, MA, United States; 3Kingston Gen-
eral Hospital, Queen’s University, Kingston, ON,
Canada

Background: 5-alpha reductase inhibitors (5ARIs)
have been reported to increase the risk of erectile dys-
function (ED). One indication for 5ARI use, benign
prostatic hyperplasia (BPH), is an ED risk factor.

Objectives: To estimate the risk of ED in men who
used 5ARIs to treat BPH or alopecia.

Methods: We conducted cohort studies with nested
case-control analyses using the UK Clinical Practice
Research Datalink. We identified two populations of
men who were free from ED risk factors and evidence
of sexual dysfunction or treatment: 1) BPH popula-
tion, comprised of men (40+ year)s with BPH who re-
ceived 5ARI Only (finasteride or dutasteride), 5ARI +
alpha blocker (AB), or AB Only, and 2) Alopecia pop-
ulation, comprised of men (18-59 years) with alopecia
who received finasteride 1 mg or no treatment. Cases
were men who had an ED diagnosis or treatment (sur-
gery or phosphodiesterase type-5 inhibitor prescrip-
tion) during follow-up. We calculated incidence rates
(IRs) and adjusted incidence rate ratios (IRRs) with
95% confidence intervals (CIs). We also conducted
nested case-control analyses to control for major con-
founders and calculated adjusted odds ratios (ORs)
with 95%CIs.
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Results: For the BPH population, IRs were 15.3 (95%
CI 14.3-16.5), 19.2 (95%CI 17.4-21.1), and 20.1 (95%
CI 19.6-20.7) per 1000 person-years (PY) for users of
5ARI Only, 5ARI + AB, and AB Only, respectively.
The risk of ED was not elevated with use of 5ARI
Only (IRR=0.92, 95%CI 0.85-0.99) or 5ARI + AB
(IRR=1.09, 95%CI 0.99-1.21) in comparison with
AB Only. ORs were 0.94 (95%CI 0.85-1.03) for
5ARI Only and 0.92 (95%CI 0.80-1.06) for 5ARI +
AB, compared to AB Only, and remained null regard-
less of number of prescriptions or exposure timing.
The risk of ED increased with longer duration of
BPH, regardless of exposure. For the alopecia popula-
tion, the IRs of ED were 10.1 (95%CI 7.0-13.9) and
9.8 (95%CI 8.9-10.7) per 1000 PY for finasteride
and unexposed men, respectively (IRR=1.03, 95%CI
0.73-1.44). The OR for ED was 0.95 (95%CI 0.64-
1.41) for users of finasteride compared to unexposed
men.

Conclusions: 5ARIs do not significantly increase the
risk of incident ED, regardless of indication for use.

804. Risk of Breast Cancer in Risperidone Users: A
Nationwide Cohort Study

Johan Reutfors1, Louise Wingård1, Lena Brandt1,
Yiting Wang2, Hong Qiu2, Helle Kieler1 and
Shahram Bahmanyar1

1Department of Medicine Solna, Centre for
Pharmacoepidemiology, Karolinska Institutet, Stock-
holm, Sweden; 2Department of Epidemiology, Janssen
Research and Development, Titusville, NJ, United
States

Background: Several antipsychotics, especially ris-
peridone, are known to increase serum prolactin.
Hyperprolactinemia has been associated with an in-
creased incidence of mammary gland tumors in animal
studies.

Objectives: To investigate the association between
risperidone use and the risk of breast cancer in a na-
tionwide cohort of patients.

Methods: All women aged 18 years or older who ini-
tiated treatment with risperidone or any other antipsy-
chotic between 2006 and 2012 were identified in the
Swedish nationwide registers. Patients with two re-
corded consecutive dispensations of the same antipsy-
chotic drug within 3 months, no previous cancer
diagnosis, and no recorded dispensations of

paliperidone were included in the study. The final co-
hort consisted of 22 908 women exposed to risperi-
done, 24 524 women exposed to other atypical
antipsychotics, and 8 544 women exposed to typical
antipsychotics. A Cox regression model was used to
estimate the hazard ratio (HR) and 95% confidence in-
terval (CI) for the association between exposure to ris-
peridone and breast cancer.

Results: Women exposed to risperidone were mark-
edly older than women exposed to other antipsy-
chotics. Mean follow-up time ranged 2.4 to 2.8 years
for different exposed groups. Compared with patients
exposed to other atypical antipsychotics, there was
no statistically significant increased risk for breast can-
cer among users of risperidone (age adjusted
HR=0.94, 95% CI 0.72-1.22) or typical antipsy-
chotics (age adjusted HR=1.25, 95% CI 0.94-1.66).
Analyses stratified by stage of tumor, using active
treatment follow-up time or restricting the data to treat-
ment naïve patients did not reveal any noteworthy
change in the results.

Conclusions: Risperidone use does not confer a short-
term increased risk of breast cancer compared with
other antipsychotic agents.

805. Prescription Opioid Use and Infection-Related
Hospitalization in Hemodialysis Patients

Abhijit V. Kshirsagar1, Xiaojuan Li1,2, Magdalene
Assimon1,2 and M. Alan Brookhart2

1UNC Kidney Center, UNC Chapel Hill, Chapel Hill,
NC, United States; 2Department of Epidemiology,
UNC Chapel Hill, Chapel Hill, NC, United States

Background: Opioid analgesics are commonly pre-
scribed for severe pain in US hemodialysis (HD) pa-
tients, but are known to have immunosuppressive
effects and may increase infection risk.

Objectives: To examine the comparative short-term
risk of infection-related hospitalization among HD pa-
tients initiating a prescription opioid versus a non-ste-
roidal anti-inflammatory drug (NSAID).

Methods: We conducted a retrospective cohort study
of opioids and NSAIDs initiators using clinical data
from a large dialysis provider linked with data from
the US Renal Data System (2006-2010). Initiators
were HD patients with Medicare D eligibility initiating
an opioid or NSAID with at least 30 days of supply.
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Patients were excluded if they initiated multiple opi-
oids or had a history of cancer or hospice use in the
baseline period. We assessed treatment effects on in-
fection-related hospitalization risk using inverse prob-
ability of treatment weighted Kaplan-Meier methods,
in which the propensity score contained a wide range
of clinical, demographic, and health utilization vari-
ables. From cumulative survival curves, we estimated
45-day risk differences (RDs) and their 95% confi-
dence intervals (CI) comparing opioid to NSAID
initiators.

Results: Of 5,113 new users who met study entry re-
quirements, 67.3% received an opioid. Compared to
new NSAID users, new opioid users had similar base-
line laboratory values, but had a higher prevalence of
comorbidities including recent infections, cardiovas-
cular diseases, and chronic obstructive pulmonary dis-
ease. We observed an increased 45-day risk of
infection-related hospitalization (RD: 1.7%, 95% CI:
0.8-2.7%). In subgroup analyses, infection-related
hospitalization risks were elevated among patients
with a dialysis catheter (RD: 5.9%, 95% CI: 1.5-
10.3%), history of serious infections (RD: 5.5%,
95% CI: 1.1-9.5%) and low nutrition marker (RD:
5.0%, 95% CI: 1.7-8.4%).

Conclusions: Use of opioids, compared to NSAIDs,
increased the short-term risk of infection-related hos-
pitalization in HD patients, particularly among those
with a dialysis catheter, a history of serious infections
and poor nutritional status.

806. Seasonality of Guillain-Barré Syndrome in the
United Kingdom from April 2005 to March 2015

Tom Cattaert, Germano L. C. Ferreira, Kaatje
Bollaerts and Thomas Verstraeten

P95 Epidemiology and Pharmacovigilance, Heverlee,
Belgium

Background: Background incidence rates (IR) are key
to assess suspected adverse events (AEs). For interven-
tions that occur on a seasonal basis such as influenza vac-
cination, it is equally important to understand seasonal
patterns of such AEs. Seasonality of Guillain-Barré syn-
drome (GBS) is not well understood. Large epidemiolog-
ical databases are a potential resource to define the
expected incidence rates and seasonal patterns of GBS.

Objectives: To determine the IR and describe the sea-
sonal patterns of GBS in the UK.

Methods: Cohort study based on the number of inci-
dent cases of GBS and total person-time at risk from
April 2005 to March 2015 in the UK Clinical Practice
Research Datalink (CPRD). Incidence rates with 95%
CIs were calculated, by age group, gender and calen-
dar month. A model with seasonal time dependence
for monthly number of incident cases was fit using
Poisson regression with an offset for person-time
(log), and sine function to capture yearly seasonality
(amplitude and phase). Model extensions were ex-
plored to account for overdispersion, linear time trend
and second-order harmonic. ISAC 15_189R.

Results: A study population of 7.98 million accrued
42.66 million person-years of follow-up. 749 GBS
cases were identified, 56.34% male and mean age
48.58 years old. Overall GBS IR was 1.76 per
100000 person-years (95%CI: 1.63-1.89) with higher
IR in males (1.99; 1.80-2.19) and subjects 60 years
or older (3.14; 2.81-3.50). The seasonal model pro-
vided a good fit (p=0.47), except for the year 2014.
The sinusoidal term in the model was significant
(p<0.001). The overall (geometric) mean IR was
1.74 per 100000 person-years [1.62-1.87]. Peak-to-
trough IRR was 1.48 [1.21-1.82] with peak location
end March (Day 89; 61-117) and the trough end Sep-
tember (Day 271; 244-299). Model extensions were
rejected.

Conclusions: A regular seasonal pattern of GBS inci-
dence was identified with highest incidence around
end March about 1.5 times higher than the lowest IR
end September. Although the peak GBS incidence is
commonly reported to occur during the colder winter
months, we found a seasonal peak around end March.
The departure from the model prediction in 2014 war-
rants further investigation.

807. Trends in Specialty Drug Spending and Use in
Commercial Health Plans in the United States:
2003-2014

Stacie B. Dusetzina1,2,3,4

1UNC Eshelman School of Pharmacy, Division of
Pharmaceutical Outcomes and Policy, University of
North Carolina at Chapel Hill, Chapel Hill, NC,
United States; 2Gillings School of Global Public
Health, Department of Health Policy and Manage-
ment, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 3UNC Lineberger
Comprehensive Cancer Center, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United
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States; 4Cecil G. Sheps Center for Health Services
Reserach, University of North Carolina at Chapel
Hill, Chapel Hill, NC, United States

Background: Recently there has been considerable
interest in drug pricing in the United States, particu-
larly for so-called “Specialty” medications – those
used to treat complex conditions and priced at over
$600 per month.

Objectives: To (1) evaluate trends in commercial in-
surance spending on prescription medications across
specialty and non-specialty drugs from 2003-2014,
(2) to estimate trends in patient out-of-pocket pay-
ments over that same period, and (3) to summarize
the top 25 products that are driving commercial health
plan spending in 2014.

Methods: Secondary analysis of a 1% random sample
of MarketScan Commercial Claims and Encounters
outpatient prescription drug claims from 2003-2014
(N=28,879,517 claims). Outcomes included (1) the
proportion of unique products with a median price of
$600 or more per fill year; (2) the proportion of all fills
that are >$600; (3) the total reimbursed for specialty
and non-specialty medications; and (4) patient out-of-
pocket spending for specialty and non-specialty medi-
cations. All dollars were inflation adjusted to 2014
USD.

Results: Between 2003 and 2014 the proportion of
products priced at $600 or more increased from 3.2%
to 12.1%. Specialty medications represented slightly
less than one percent of fills in 2003, increasing to
2.7% of fills in 2014. Over the same period, these
drugs grew from 13.5% of total prescription medica-
tion spending to approximately 49.1% in 2014. Me-
dian patient out-of-pocket spending on specialty
medications increased from $29.20 to $50.00 from
2003 to 2014 while spending on non-specialty medica-
tions decreased from $14.60 to $7.00.

Conclusions: Prescription drug spending, particularly
for specialty medications, has increased significantly
over the last decade. Products for infectious diseases,
immunosuppression, multiple sclerosis, and cancer
are among the highest cost products per use and con-
tribute significantly to total commercial health plan
spending, although the number of users is small rela-
tive to the number of insured individuals. Prescription
drug spending in the United States will likely continue
to increase as payers grapple with providing coverage
for important and expensive therapies.

808. Identifying Incident Uterine Fibroids Using
Electronic Medical Record Data

Onchee Yu1, Susan Reed2, Renate Schulze-Rath3,
Jane Grafton1, Kelly Hansen1 and Delia Scholes1

1Group Health Research Institute, Group Health Co-
operative, Seattle, WA, United States; 2Obstetrics
and Gynecology, School of Medicine, University of
Washington, Seattle, WA, United States; 3Global Epi-
demiology, Bayer HealthCare, Berlin, Germany

Background: Uterine fibroids are the most common
benign tumors of the uterus and are associated with
considerable morbidity in women. Studies often rely
on self-report to identify incident cases. Diagnosis
codes such as the International Classification of Dis-
eases, 9th revision (ICD-9) also have been used to
identify fibroid cases but their accuracy, especially
for incident cases, is uncertain.

Objectives: To assess the accuracy of ICD-9 diagno-
sis codes to identify incident uterine fibroid cases.
To develop algorithms using additional electronic

data to improve incident fibroid case-finding.

Methods: Women aged 18-65 who received a uterine
fibroid diagnosis code during 2012-2014 were identified
from electronic databases at Group Health Cooperative,
an integrated healthcare system in Washington State.
Women with a fibroid history or hysterectomy were ex-
cluded. Medical records were reviewed on a random
sample of 617 women to confirm incident fibroid status.
Additional electronic data on demographics, symptoms,
treatment, imaging, healthcare utilization, comorbidities
and medication were collected. Classification and re-
gression tree analysis incorporated these additional data
to develop algorithms to identify incident fibroid. Algo-
rithm performance was assessed by calculating sensitiv-
ity, specificity, and positive and negative predictive
values (PPV, NPV).

Results: Mean age at diagnosis was 48 years. Medical
record review confirmed 583 (95%) fibroid cases, and
482 incident cases, a 78% PPV of a fibroid diagnosis
code for incident cases. Using additional electronic data,
the algorithm classified 395 cases who had a pelvic ul-
trasound on the diagnosis date and in the 3 prior years
as incident fibroid. Of these, 344 were correctly classi-
fied, yielding an 87% PPV. Sensitivity was 71%, speci-
ficity 62%, and NPV 38%. A second algorithm further
classified women based on a fibroid code of 218.9 in
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the 2 years post-diagnosis and BMI, yielding a 93%
PPV, 53% sensitivity, 85% specificity, and 34% NPV.

Conclusions: Algorithms using uterine fibroid diagno-
sis codes and additional electronic data can identify in-
cident cases with high PPV and can increase either
sensitivity or specificity to meet study aims.

809. The Association Between Lansoprazole and
Tuberculosis Disease; a Primary Care Based
Cohort Study

Ian J. Douglas1, Laurie Tomlinson1, Tom Yates2,
Krishnan Bhaskaran1, Sinead Langan1, Sara Thomas1

and Liam Smeeth1

1London School of Hygiene & Tropical Medicine,
London, United Kingdom; 2University College Lon-
don, London, United Kingdom

Background: Laboratory screening for drugs with
anti-tuberculosis (TB) activity found the proton
pump inhibitor (PPI) lansoprazole has strong activity
against drug-resistant TB, whilst omeprazole and
pantoprazole do not. Given the widespread use of
PPIs over many years, a direct comparison of the
rate of TB disease could be made between
lansoprazole users and users of omeprazole or
pantoprazole.

Objectives: To estimate the hazard ratio (HR) for
TB disease comparing people prescribed
lansoprazole with people prescribed omeprazole or
pantoprazole.

Methods: We used electronic healthcare records from
the United Kingdom Clinical Practice Research
Datalink (CPRD). New users of lansoprazole were
identified along with new users of omeprazole or
pantoprazole, with neither group having been exposed
to a PPI previously. Subsequent time was divided into
periods exposed to 1) omeprazole or pantoprazole, 2)
lansoprazole, or 3) no PPI. The outcome was first clin-
ical record of TB. Since the median time from TB in-
fection to clinical presentation is 1.26 years, TB
onset was assumed to be 12 months earlier in the pri-
mary analysis. Sensitivity analyses varied this period
from 0 to 5 years. Multiple covariates were examined
for confounding potential, and a Cox model compared
the hazard of TB amongst lansoprazole users with
omeprazole or pantoprazole users. Myocardial infarc-
tion (MI) was analysed separately as a negative control
outcome.

Results: 528,438 lansoprazole users and 925,142
omeprazole or pantoprazole users were identified. Me-
dian age was 55 years and 55% were female. The
fully adjusted HR for TB comparing person-time cur-
rently on lansoprazole vs currently on pantoprazole or
omeprazole was 0.67 (95% CI: 0.52-0.85). Compar-
ing past use of lansoprazole against past use of
pantoprazole and omeprazole the HR for TB was
0.94 (0.75-1.17). Results were similar in sensitivity
analyses. The HR for MI comparing current use of
lansoprazole against pantoprazole and omeprazole
was 1.01 (0.98-1.05).

Conclusions: Current use of lansoprazole is associ-
ated with a reduced risk of TB disease compared with
other PPIs, raising the possibility that reported in vitro
anti-TB activity may be clinically relevant.

810. Do Proton Pump Inhibitors Impact Clinical
Outcomes in Staphylococcus Aureus Bacteremia?

Aisling R. Caffrey1,2,3, Tristan T. Timbrook1,2, George
Sakoulas4 and Kerry L. LaPlante1,2,3

1ID Research Program, Providence Veterans Affairs
Medical Center, Providence, RI, United States; 2Col-
lege of Pharmacy, University of Rhode Island, Kings-
ton, RI, United States; 3COIN-LTSS, Providence
Veterans Affairs Medical Center, Providence, RI,
United States; 4School of Medicine, University of Cal-
ifornia San Diego, La Jolla, CA, United States

Background: Proton pump inhibitors (PPIs) are com-
monly used in clinical practice for gastric acid sup-
pression. These agents have been associated with
negative clinical outcomes, including C. difficile in-
fection, pneumonia, and infectious gastroenteritis.
Older data suggest acid suppression allows for in-
creased intestinal bacteria resulting in infections and
in vitro studies suggest possible immunosuppressive
effects.

Objectives: To examine the effects of incident PPI use
on clinical outcomes in patients with S. aureus
bacteremia.

Methods: This retrospective cohort study included pa-
tients admitted to Veterans Affairs hospitals with pos-
itive S. aureus blood cultures collected between 2002
and 2013 receiving appropriate antibiotics within 48
hours of culture collection. Incident PPI use was de-
fined as PPI initiation on the day or day after culture
and continued use for more than 7 days. Non-users
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included patients without PPI use in the year prior to
culture through discharge. Propensity score matched
Cox proportional hazards regression models quantified
the effect of PPIs on clinical outcomes.

Results: We included 531 propensity matched pairs
from 809 PPI users and 12,402 non-users. The propen-
sity score controlled for antibiotic treatment, concom-
itant medications, as well as comorbid conditions,
and medical history. We observed a significantly
lower mortality rate among PPI users, including time
to 14-day mortality (hazard ratio [HR] 0.48, 95% con-
fidence interval [CI] 0.30-0.78; number needed to treat
[NNT] 23) and inpatient mortality (HR 0.58, 95% CI
0.36-0.94; NNT 66). No difference in mortality was
observed at 30 days (HR 0.96, 95% CI 0.69-1.33).
Length of stay was also significantly shorter in PPI
users (HR 0.70; 95% CI 0.58-0.84; NNT 30).

Conclusions: In our large, national cohort study, PPIs
were associated with significantly lower mortality
rates and length of stay among patients with S. aureus
bacteremia, including a 52% lower 14-day mortality
rate among PPI users compared to non-users.

811. Opioid Analgesic Use as a Risk Factor for
Laboratory-Confirmed Invasive Pneumococcal
Diseases: A Nested Case-Control Study

Andrew D. Wiese1, Marie R. Griffin1,2,3, William
Schaffner1,2, C. Michael Stein2, Edward F. Mitchel
Jr.1 and Carlos G. Grijalva1,3

1Department of Health Policy, Vanderbilt University,
Nashville, TN, United States; 2Department of Medi-
cine, Vanderbilt University, Nashville, TN, United
States; 3Mid-South Geriatric Research and Education
Center, VA TN Valley Health Care System, Nashville,
TN, United States

Background: Prescription opioid sales have almost
quadrupled in the U.S. since 1999. Animal and in vitro
studies suggest that certain opioids have immunosup-
pressive effects and their usemay increase the risk of se-
rious infections. However, the association between
opioids and infections remains understudied in humans.

Objectives: To determine if opioid analgesic use is as-
sociated with an increased risk of laboratory-con-
firmed invasive pneumococcal diseases (IPD).

Methods: Our nested case-control study used data from
the Tennessee (TN)Medicaid health insurance program

to identify enrollees, demographics, and co-morbidities,
and the TN Active Bacterial Core surveillance system
(1995-2013) to identify laboratory-confirmed IPD.
Among a cohort ≥5 years of age who had used opioids,
we identified IPD cases and 20 controls per each case
matched to their case on their index identification date,
age and county of residency, using incidence density
sampling. Current opioid users (excluding antitussive
formulations) were compared with remote users (no
use in 6 months), and further classified based on new
use, duration of action, and immunosuppressive proper-
ties of the opioid. Conditional logistic regression esti-
mated adjusted odds ratios (aOR) and 95% confidence
intervals (CI) that accounted for the matched design
and relevant covariates including gender, race, alcohol
or substance abuse, smoking, cardiovascular disease,
chronic liver and lung disease, hemodialysis, HIV, can-
cer, immune disorders, nursing home residency and
numbers of healthcare encounters, among others.

Results: 1,425 IPD cases were identified. The median
age was 50 years. Current opioid users had a higher risk
of IPD compared with remote users [aOR:1.42 (95%
CI:1.21-1.67)]. The associations were strongest for
new users of opioids [aOR:1.94 (95% CI:1.18-3.22)],
long-acting opioid users [aOR:2.41 (95% CI:1.75-
3.30)], and those using potentially immunosuppressive
opioids [aOR:1.80 (95% CI:1.33-2.43)] compared with
remote use.

Conclusions: These preliminary findings indicate that
opioid use is associated with an increased risk of IPD,
and could represent a novel risk factor for these
conditions.

812. Hepatitis C Virus Infection Increases Risk of
Developing Chronic Kidney Disease

Chao Chen1, Wei Wang1, Robert L. Cook2 and
Haesuk Park1

1College of Pharmacy, University of Florida, Gaines-
ville, FL, United States; 2College of Medicine, Univer-
sity of Florida, Gainesville, FL, United States

Background: An estimated 4 million Americans have
been exposed to the hepatitis C virus (HCV) in the U.
S. Increasing evidence suggests an association be-
tween HCV and extrahepatic complications. However,
it is not clear whether and to what extent HCV infec-
tion affects the development and progression of
chronic kidney disease (CKD) at a population level.
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Previous studies have reported conflicting results re-
garding HCV infection and the risk of CKD.

Objectives: The objective of this study was to exam-
ine the association of HCV infection with incidence
of CKD.

Methods: A retrospective cohort analysis of the
Truven Health MarketScan Database (2008 - 2013)
was conducted. Patients aged >=18 years with newly
diagnosed HCV infection (ICD-9: 070.44, 070.54,
V02.62, 070.70, 070.71) using one inpatient or two
outpatient claims were included (HCV cohort). Pa-
tients were excluded if they had CKD during 1 year
prior to the first diagnosis of HCV. A matched com-
parison cohort of patients without HCV (non-HCV co-
hort) were established at a ratio of 1:3 using propensity
score matching based on age, gender, year and comor-
bidities (e.g., diabetes, hypertension, and HIV/AIDS).
Follow-up continued until CKD (ICD-9: 585.3-
585.5), end of enrollment, or 31 December 2013.
Cox proportional hazards models were used to com-
pare the risk of developing CKD between HCV and
non-HCV groups. Additional covariates adjusted in
the model included renal-modifying therapies (i.e.,
ACE inhibitors or ARBs), alcohol/drug abuse disor-
ders, hepatitis B virus, and cirrhosis.

Results: 49,358 patients with HCV (HCV cohort) and
148,074 matched patients without HCV (non-HCV
cohort) were identified. The mean follow-up were
2.20 years for the HCV cohort and 2.21 years for the
non-HCV cohort. The overall incidence rates of
CKD were 124 and 55 per 10,000 person-years in
the HCV and the non-HCV groups. Adjusted risk of
CKD remained significantly higher in the HCV group
than in the non-HCV group (adjusted hazard ratio
(HR)=1.97; 95% CI=1.81-2.13).

Conclusions: The analysis of a large US administra-
tive claim database suggested that patients with HCV
infection were at greater risk of developing CKD than
individuals without HCV infection.

813. Risk of Hepatic Decompensation with
Cumulative Mitochondrial Toxic Nucleoside
Analogue Use in HIV/Hepatitis C Coinfection

Vincent Lo Re III1,2,3,4, Bret Zeldow1, Michael J.
Kallan1, Janet P. Tate5,6, Dena M. Carbonari1,2, Jay
R. Kostman7, Robert Gross1,2,3,4, Amy C. Justice5,6

and Jason A. Roy1,2

1Center for Clinical Epidemiology and Biostatistics,
Department of Biostatistics and Epidemiology, Perel-
man School of Medicine, University of Pennsylvania,
Philadelphia, PA, United States; 2Center for
Pharmacoepidemiology Research and Training, De-
partment of Biostatistics and Epidemiology, Perelman
School of Medicine, University of Pennsylvania, Phil-
adelphia, PA, United States; 3Department of Medi-
cine, Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA, United States; 4Med-
ical Service, Corporal Michael J. Crescenz VA Medi-
cal Center, Philadelphia, PA, United States; 5VA
Connecticut Healthcare System, West Haven, CT,
United States; 6Yale University School of Medicine,
New Haven, CT, United States; 7John Bell Health
Center, Philadelphia FIGHT, Philadelphia, PA, United
States

Background: Among HIV/hepatitis C virus (HCV)-
coinfected patients, antiretroviral therapy (ART) regi-
mens containing mitochondrial toxic nucleoside re-
verse transcriptase inhibitors (mtNRTIs) might
induce chronic liver injury that accelerates progression
of liver disease.

Objectives: To determine if mtNRTI use (didano-
sine, stavudine, zalcitabine, zidovudine) increases
risk of hepatic decompensation (HD) in HIV/HCV
patients.

Methods:We conducted a retrospective cohort study
of HIV/HCV patients newly initiating an NRTI-con-
taining ART regimen in the Veterans Aging Cohort
Study from 1997-2011. HD was defined as the first
occurrence of 1 hospital discharge diagnosis or 2
outpatient diagnoses of ascites, spontaneous bacterial
peritonitis, or variceal hemorrhage. Follow-up began
on ART initiation and continued until HD, death,
initiation of HCV therapy, or last visit. To account
for time-dependent confounding by indication, mar-
ginal structural models were used to estimate hazard
ratios (HR) with 95% CIs of HD and death associ-
ated with cumulative mtNRTI use compared to
non-use.

Results: Among 4,945 HIV/HCV patients, 303 HD
events occurred over a median 4.2 years of follow-up
(incidence rate, 11.5/1,000 person-years). The initial
month of mtNRTI use was associated with an in-
creased risk of HD (HR, 1.59 [1.03-2.46]), but this as-
sociation became non-significant with greater
cumulative use (2-11 months: HR, 0.83 [0.44-1.56];
12-35 months: HR, 0.87 [0.50-1.50]; 36-71 months:
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HR, 0.93 [0.48-1.78];>71 months: HR, 0.52 [95% CI,
0.26-1.06]). The initial month of mtNRTI use was not
associated with risk of death (HR, 0.84 [0.60-1.19]),
but very long-term use was >71 months; HR, 2.35
[1.14-4.85]).

Conclusions: Among HIV/HCV patients, the initial
month of mtNRTI use was associated with an in-
creased risk of HD. However, for patients who survive
through the initial month of mtNRTI use without HD,
increasing cumulative use did not increase risk of this
outcome, possibly because of the beneficial effects of
HIV suppression and immune restoration. Future anal-
yses should evaluate the risk of HD with use of other
antiretroviral drugs and classes in HIV/viral hepatitis
patients.

814. Slow Efavirenz Metabolism Alleles Are
Associated with Antiretroviral Failure in Botswana

Robert Gross1,2, Scarlett L. Bellamy1, Bakgaki
Ratshaa2, Xiaoyan Han1, Marijana Vujkovic3,
Richard Aplenc1,3, Andrew P. Steenhoff2,3, Mosepele
Mosepele4, Athena Zuppa3, Brian L. Strom5 and
Gregory P. Bisson1,2

1Medicine and Epidemiology & Biostatistics, Univer-
sity of Pennsylvania Perelman School of Medicine,
Philadelphia, PA, United States; 2Botswana-UPenn
Partnership, Gaborone, Botswana; 3Children’s Hospi-
tal of Philadelphia, Philadelphia, PA, United States; 4

Botswana-Harvard Partnership, Gaborone, Bo-
tswana; 5Rutgers Biomedical and Health Sciences,
Newark, NJ, United States

Background: A polymorphism in cytochrome p450
2B6 (rs3745274) is well-known to result in higher
plasma efavirenz concentrations and greater early cen-
tral nervous system symptoms in HIV infected indi-
viduals, but the effect on treatment outcome has been
debated.

Objectives: To determine whether slow metabolism
alleles are associated with better or worse efavirenz
treatment outcomes.

Methods: HIV infected adults initiating efavirenz-
based regimens in Botswana were followed for 6
months for the primary outcome of treatment failure,
defined as death, loss to care, or HIV RNA>25 cop-
ies/ml. If participants did not show at month 6, a
tracking algorithm included multiple phone calls, re-
view of clinic records for follow-up visits or death,

and review of computerized laboratory records.
Genotyping of rs3745274 was done with the Taqman
Open Array platform. Individuals were categorized as
having 0, 1, or 2 slow metabolism (variant) alleles
and included in logistic regression models of compos-
ite failure with homozygous native as the base case.
In multivariable models, we controlled for sex, age,
baseline viral load and CD4 count, and alcohol use.
95% confidence intervals determined statistical
significance.

Results: The 928 individuals included 478 (51%)
males, median age 38 years, median baseline CD4
count 194 cells/mm3, and plasma HIV RNA 4.9
log10 copies/ml. Failures in 339 (37%) included 40
(4%) deaths, 181 (20%) lost to care, and 105 (11%)
with plasma HIV RNA>25 copies/ml. One variant al-
lele was present in 395 (43%) and 2 alleles in 127
(14%). Heterozygotes were 1.2 (0.91, 1.7) and
homozyous variants 1.7 (1.1, 2.6) times as likely as
homozygous natives to have failure. The component
of failure most strongly associated with metabolism al-
leles was virologic failure, with heterozygotes 1.6 (1.0,
2.7) and homozygous variants 2.2 (1.2, 4.2) times as
likely as homozygous natives to have virologic failure.
There was no evidence of confounding.

Conclusions: Slow metabolism alleles were associ-
ated with composite failure with evidence of a dose-re-
sponse relation. Screening for this polymorphism may
be warranted to allow for lowering of efavirenz doses
or choosing an alternate drug in this setting.

815. Narcolepsy Incidence Rates in the SOMNIA
(Systematic Observational Method for Narcolepsy
and Influenza Immunization) Study

Caitlin N. Dodd1, Maria de Ridder1, Daniel Weibel1,
Frank DeStefano2, Tom Shimabukuro3, Bruce
Carleton4, Silvia Perez-Vilar5, Angela Gentile6,
Norberto Giglio6, Maria Giner-Soriano7, Lisen
Arnheim Dalstrom8, Wan-Ting Huang9, Larry
Svenson10, Lars Pedersen11, Jan Bonhoeffer12,
Miriam Sturkenboom1 and Steve Black13

1Medical Informatics, Erasmus University Medical
Center, Rotterdam, Netherlands; 2Immunization
Safety Office, Centers for Disease Control, Atlanta,
United States; 3Immunization Services Division, Cen-
ters for Disease Control, Atlanta, United States; 4De-
partment of Pediatrics, University of British
Columbia, Vancouver, Canada; 5Public Health,
FISABIO, Valencia, Spain; 6Epidemiology and
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Evidence Medicine Department, Hospital de Niños Ri-
cardo Gutièrrez, Buenos Aires, Argentina; 7Medicines
Research Unit, Institut Universitari d’investigació en
Atenció Primària “Jordi Gol”, Barcelona, Spain; 8

Department of Medical Epidemiology and Biostatis-
tics, Karolinska Institute, Stockholm, Sweden; 9Office
of Preventive Medicine, Centers for Disease Control,
Taipei, Taiwan; 10Epidemiology and Surveillance,
Government of Alberta, Edmonton, Canada; 11De-
partment of Clinical Medicine - Department of Clini-
cal Epidemiology, Aarhus University, Aarhus,
Denmark; 12Brighton Collaboration, Basel, Switzer-
land; 13Department of Pediatrics, University of Cin-
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Background: Risk of narcolepsy following AS03-
adjuvanted H1N1 influenza vaccine has been ob-
served, especially in children and adolescents. To as-
sess this possible risk, it is important to understand it
in the context of influenza virus circulation, vaccina-
tion, and media attention about the possibility of nar-
colepsy as an adverse reaction.

Objectives: To assess incidence rates (IRs) of narco-
lepsy and the changes in incidence of narcolepsy be-
fore, during, and after the pandemic influenza (A)
H1N1 pandemic.

Methods: A retrospective cohort study was conducted
in nine sites (Sweden, Denmark, UK, Canada (2), Tai-
wan, Netherlands, Spain (2)) using electronic health
care data spanning 2003-2013. We calculated IRs by
age, sex, year and month. For pooled analyses, we ex-
cluded sites where signals for narcolepsy had been de-
tected. Sweden was excluded as the signal was raised
there in 2010. To compare patterns over time, we plot-
ted cumulative age standardized IRs for each site
against time. We also conducted Joinpoint analyses
to investigate time-related changes.
We calculated IRs for periods defined by influenza

circulation, vaccination campaigns, and public aware-
ness, and estimated incidence rate ratios (IRRs) using
Poisson regression with control for age and sex. We
also calculated the positive predictive value (PPV) of
narcolepsy diagnosis codes.

Results: The IR of narcolepsy increased between the
pre-pandemic period and the period beginning at the
peak of immunization (IRR 1.64, 95%CI 1.55,1.76).
Excluding Sweden (IRR 2.02, 95%CI 1.82,2.24),
the IRR reduced to 1.50 (95%CI 1.38,1.62). Joinpoint
analyses showed that incidence increased with an an-
nual percent change of 8.6% over the study period,

which was primarily in the 5-19 age group who
experienced a 21% annual percent change in inci-
dence over the same period. PPVs were approxi-
mately 5-10%.

Conclusions: Changes in narcolepsy IRs in the H1N1
pandemic period may be due to changes in diagnostic
practices, awareness, a true association with influenza
disease or vaccination, or some combination. The re-
sults should be viewed in the context of the case-con-
trol study currently in progress within SOMNIA.

816. Assessing Quadrivalent HPV Vaccine Safety
Using the Self-Controlled Tree-Temporal Scan
Statistic

W. Katherine Yih1, Judith C. Maro1, Michael D.
Nguyen2, Adamma Mba-Jonas2, Meghan A. Baker1,
Carolyn Balsbaugh1, David V. Cole1, Inna
Dashevsky1 and Martin Kulldorff3

1Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, MA,
United States; 2U.S. Food and Drug Administration,
Silver Spring, MD, United States; 3

Pharmacoepidemiology and Pharmacoeconomics,
Brigham and Women’s Hospital, Boston, MA, United
States

Background: HPV vaccine coverage in the U.S. is
lower than that of other adolescent vaccines. One rea-
son cited by parents for refusing or delaying HPV vac-
cination for their children has been concern about its
safety.

Objectives: To study the safety of quadrivalent HPV
vaccine (HPV4) with respect to thousands of medi-
cally attended potential adverse events occurring
within 6 weeks of vaccination, using claims data.

Methods: We used the conditional self-controlled
tree-temporal scan statistic, which simultaneously
evaluates several thousand potential adverse events
and a large number of potential risk windows, while
adjusting for multiple testing. Members of five Senti-
nel System Data Partners who received HPV4 Dose
1 at 9-26.99 years of age during 6/1/2006-12/31/
2014 were included. Electronic health insurance
claims data from emergency department and inpatient
encounters of these Dose 1 vaccinees were analyzed.

Results: 1,903,697 first doses of HPV4 were included
in analysis. Two statistically significant alerts were
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detected, both with multiple-testing-adjusted p <
0.00001: 1) 31 cases of “cellulitis and abscess of the
upper arm and forearm” (attributable risk (AR)=1.3/
100,000 first-dose vaccinees), and 2) 36 cases of
“other complications of surgical and medical proce-
dures,” including “other serum reaction due to vacci-
nation” (AR=0.6/100,000 first-dose vaccinees).

Conclusions: We found two statistical alerts, one for
cellulitis/abscess, a known adverse reaction listed in
the HPV4 package insert, and the other for complica-
tions of surgical/medical procedures, a catch-all group
of codes typically used for minor adverse reactions
such as local reactions; local reactions are also cur-
rently listed in the product label. The statistical power
was sufficient to detect adverse reactions with ARs of
less than 5 per million. Thus, HPV4 vaccine appears
safe with respect to a wide range of medically attended
potential adverse events that could have occurred in
the first 6 weeks after vaccination. The conditional
self-controlled tree-temporal scan statistic promises
to be a useful method for assessing the safety of other
vaccines as well.

817. Human Papillomavirus Vaccination and Risk
of Autoimmune Diseases: A Large Cohort Study of
Over 2 Million Young Girls in France

Christophe Chaignot1, Sara Miranda2, Cedric Collin2,
Rosemary Dray-Spira2, Alain Weill1 and Mahmoud
Zureik2

1French National Health Insurance (CNAMTS),
Paris, France; 2French National Agency for Medi-
cines and Health Products Safety (ANSM), Paris,
France

Background: Whether human papillomavirus (HPV)
vaccination could induce or trigger autoimmunity dis-
eases (AID) is often questioned, leading to low immu-
nization coverage.

Objectives: To evaluate the association between HPV
vaccination and the risk of AID.

Methods: All girls aged 13 to 16 years between 2008
and 2012, covered by the French general health insur-
ance scheme and without history of HPV vaccination
or AID, were included and followed using French na-
tionwide databases. Fourteen neurological, rheumato-
logical, haematological, gastrointestinal or endocrine
AID, were identified from hospital stays, long-term ill-
nesses and marker drugs. Their incidence was

compared between girls exposed and non-exposed to
HPV vaccination, using a time-dependent Cox model
with age as time scale, adjusted for inclusion year,
geographic area, socio-economic indicators,
healthcare use level and other immunizations.

Results: Among 2,252,716 girls, 37% received HPV
vaccine (mean age at vaccination, 15.0 years ±0.84)
and 4,096 AID occurred during a mean follow-up of
33 months. Exposure to HPV vaccination was not as-
sociated with the occurrence of twelve AID. A signif-
icant 18% increase in the risk of inflammatory bowel
disease was found, which however became non-signif-
icant after censoring the first three months following
vaccination (HR: 1.14 [0.97 to 1.35]). The risk of
Guillain-Barré syndrome (GBS) was significantly in-
creased (HR: 4.00 [1.84 to 8.69]) after vaccination
(19 cases among the exposed [1.36 per 100 000 PY]
vs. 21 cases among the unexposed [0.37 per 100 000
PY]; p<0.001). This association, particularly marked
in the first months following vaccination, persisted re-
gardless of the specialty of the HPV vaccine, concur-
rent vaccinations, history of recent infection or even
season. Under the hypothesis of a causal relationship,
this would result in 1.8 GBS cases attributable to
HPV vaccine per 100,000 girls vaccinated.

Conclusions: Our study provides reassuring results re-
garding the risk of AID after HPV vaccination. An in-
creased risk of GBS after HPV vaccination seems
likely; nevertheless, this increased risk, if confirmed,
would have a limited public health impact.

818. Effectiveness of the Quadrivalent Human
Papillomavirus Vaccine (QHPV) Against
Anogenital Warts (AGWs) in Manitoba, Canada: A
Population-Based Study

Karla Willows1, Songul Bozat-Emre1,2, Erich
Kliewer1,3 and Salah Mahmud1,2,4,5

1Community Health Sciences, University of Manitoba,
Faculty of Health Sciences, Winnipeg, MB, Canada; 2

Manitoba Health, Healthy Living and Seniors, Gov-
ernment of Manitoba, Winnipeg, MB, Canada; 3Can-
cer Control Research, British Columbia Cancer
Agency, Vancouver, BC, Canada; 4Vaccine and Drug
Evaluation Centre, University of Manitoba, Winnipeg,
MB, Canada; 5Clinical Trials Platform, The George
& Fay Yee Centre for Healthcare Innovation, Winni-
peg, MB, Canada
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Background: QHPV became available in Manitoba in
2006, and was introduced into the publicly-funded
school-based program in 2008. AGWs are one of the
earliest clinical outcomes of HPV infection. They tend
to occur at a younger age than other HPV-related dis-
ease, and can therefore provide an early indication of
the success of school-based vaccination programs. To
date, few studies have assessed the effectiveness of
these programs in preventing AGWs using popula-
tion-based, individual-level data.

Objectives: We used a historical matched cohort
study to assess the effectiveness of the QHPV program
in Manitoba, in reducing the incidence of medically-
attended AGWs and, whether effectiveness depends
on age at vaccination, and evidence of prior sexual
activity.

Methods: Using Manitoba’s population-based vaccine
registry, females > 9 years old who received QHPV
between September 2006 and March 2013
(n=31,464) were matched, with replacement, on age
and area of residence to three unvaccinated females
(n=94,327). Information on incident AGWs was ob-
tained from hospital, physician and drug prescription
databases using validated algorithms. Evidence of
prior sexual activity was determined using codes for
pregnancy, sexually transmitted infection, or contra-
ceptive drug use. We used Cox regression models,
stratified to account for matching, to determine hazard
ratios for AGW among the vaccinated, compared to
the unvaccinated.

Results: We identified 500 cases of incident AGWs.
QHPV was associated with 40% reduction in AGW
risk (HR 0.6, 95% CI 0.4-0.8) among females
vaccinated before they turned 18. Among Females vac-
cinated at >18 years of age, QHPV was associated
with increased AGW risk, especially among those
who were sexually active (HR 2.8, 95% CI 2.1-3.7),
likely because of increased QHPV use among high-risk
women. Adjustment for socioeconomic and medical
history covariates did not alter these estimates.

Conclusions: In order to optimize our current pub-
licly-funded QHPV vaccination program in Manitoba,
further efforts should be targeted at increasing vaccine
uptake in young adolescents, prior to the initiation of
sexual activity.

819. Long Term Effectiveness of Herpes Zoster
Vaccine Among Patients with Autoimmune and
Inflammatory Diseases

Huifeng Yun1,2, Fenglong Xie2, John W. Baddley3,
Kevin L. Winthrop4, Kenneth G. Saag2 and Jeffrey
R. Curtis1,2

1Epidemiology, University of Alabama at Birming-
ham, Birmingham, AL, United States; 2Clinical Immu-
nology and Rheumatology, University of Alabama at
Birmingham, Birmingham, AL, United States; 3Infec-
tious Diseases, University of Alabama at Birmingham,
Birmingham, AL, United States; 4Infectious Diseases,
Oregon Health & Science University, Portland, OR,
United States

Background: Recent results from long-term follow-
up of healthy older participants of the Shingles Pre-
vention Study (SPS) demonstrated that the herpes zos-
ter (HZ) vaccination lost most of its benefit after
approximately 10 years. However, the duration of pro-
tection among patients with autoimmune or inflamma-
tory (AI) diseases is unclear.

Objectives: Current study aimed to evaluate the dura-
tion of HZ vaccine effectiveness in preventing HZ
among older patients with autoimmune diseases.

Methods: Using Medicare data from 2006-2013 for
patients with AI diseases, this retrospective cohort
study identified patients who had HZ vaccination.
To control for confounding, patients without HZ
vaccination were matched 2:1 to vaccinated patients
on year of vaccination, age, gender, race, type of
AI diseases, and use of biologics, DMARDs and
glucocorticoids. Follow up began one month after
vaccination and ended at: HZ, death, loss of cover-
age or 12/31/2013. We calculated HZ incidence
rates for each year and used Poisson regression to
calculate the adjusted risk ratio of HZ for each
year.

Results: Of 59,627 vaccinated patients with AIs
matched to 119,254 unvaccinated AI patients, we
identified 1,242 and 3,183 HZ events during follow-
up respectively. Incidence rates among vaccinated in-
creased from 0.75 per 100 person years (PY) during
the first year post vaccination to 1.36 during the 6th
year post. After multivariable adjustment, vaccinated
patients had a significantly lower risk of HZ compared
to unvaccinated patients through 5 years but not
beyond.

Conclusions: Among patients with autoimmune dis-
eases, the effectiveness of HZ vaccination waned over
time, and a significant benefit to reduce HZ risk
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compared to non-vaccinated patients was found only
through 5 years post vaccination.

820. New Methods to Estimate Vaccination
Coverage from Health Care Databases

Kaatje Bollaerts1, Tom Cattaert1, Toon Braeye2, Klára
Berensci3, Marius Gheorge4, Vincent Bauchau5,
Miriam Sturkenboom4 and Hanne-Dorthe Emborg6

1P95 Epidemiology and Pharmacovigilance, Leuven,
Belgium; 2Scientific Institute Public Health, Brussels,
Belgium; 3Aarhus University, Aarhus, Denmark; 4

Erasmus University Medical Centre, Rotterdam, Neth-
erlands; 5GlaxoSmithKline, Wavre, Belgium; 6Statens
Serum Institut, Copenhagen, Denmark

Background: The evaluation of vaccination programs
and especially the introduction of new vaccines requires
tools to closely monitor the vaccination coverage.
Health care databases allow monitoring vaccination
coverage at a relatively low cost and for a large geo-
graphical area. However, incomplete follow-up hamper
the accurate estimation of vaccination coverage.

Objectives: We developed new methods to estimate
vaccination coverage accounting for incomplete follow
up and assess their performance through simulation.

Methods: We explore inverse probability weighting
techniques. When vaccination is recommended at a
specific age (or time period, e.g. influenza vaccina-
tion), we derive weights from the estimated cumula-
tive distribution function for the age (or time period)
at vaccination (cdf-method). Alternatively, we derive
weights from a comparison of the observed strata-spe-
cific follow-up time to the theoretical follow-up time
in case all subjects would have been completely
followed-up (fu-method). We run several simulation
studies for varying coverages with age at vaccination
generated from a distribution with median age of 3
months and varying levels of incompleteness. For each
simulation setting, 1000 simulations of a birth cohort
of 10.000 subjects are generated. Each time we esti-
mate the coverage at 12-months. We calculate bias
and mean squared error (MSE) to assess the perfor-
mance of the different methods.

Results: Given a vaccination coverage of 30% and
when 30% of the subjects have incomplete follow-
up, the bias is 0.01% for the cdf-method and -0.2%
for the fu-method compared to -8.5% when ignoring
incomplete follow-up. The √MSE is 5% and 6%,

respectively compared to 8.5%. Similar trends in re-
sults hold for the different vaccination coverages and
levels of incompleteness.

Conclusions: We developed new methods to estimate
vaccination coverage in case of incomplete follow-up.
Both methods perform very well, even if 80% of the
subjects have incomplete follow-up. In this simulation
setting, the cdf-method slightly outperforms the fu-
method. However, the cdf-method cannot be used
when vaccination is not recommended to be given at
a specific age (or time period).

821. Multi-State Models – A Complimentary
Approach to Group Based Trajectory Models

Aaron N. Winn1 and Stacie B. Dusetzina2

1Health Policy and Management, University of North
Carolina, Chapel Hill, Chapel Hill, NC, United States;
2Pharmaceutical Outcomes and Policy, University of
North Carolina, Chapel Hill, Chapel Hill, NC, United
States

Background: There have been recent analytic ap-
proaches proposed to better account for the dynamic
nature of adherence using group based trajectory
models (GBTM). GBTM analyses cannot deal with in-
formative censoring, are typically restricted to rela-
tively short follow-up due to concerns about
continuous enrollment, only allow adherence trajecto-
ries to take a polynomial shape, and are known to suf-
fer from convergence issues. Multi-state models
(MSM) can address these limitations and provide
unique insights in future adherence. MSM estimate
the probability of being in different states over time
while GBTM shows the probability of being assigned
to a specific adherence trajectory. Additionally, MSM
can be extended to incorporate the dynamic relation-
ship between adherence and outcomes.

Objectives: To compare MSM and GBTM for esti-
mating adherence to endocrine therapy (ET) for
women with breast cancer.

Methods: We examined monthly adherence to ET
using the proportion of days covered (PDC) during
one year post-initiation for women with breast can-
cer between 2007-2010 using SEER-Medicare data.
We compared the performance of the models
measuring monthly adherence as a binary variable
(PDC>80) and by breaking adherence into quintiles
(PDC=100-80, 79-60, etc). We used the model
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output to simulate adherence and compared the
model performance using root mean squared error
and c-statistic.

Results: The models performed similarly when break-
ing up PDC into quintiles. The RMSE was 0.33
(CI=0.30-0.37) and 0.31 (CI=0.31-0.33) and the C-
statistic was 0.754 (CI=0.753-0.755) and 0.725
(CI=0.723-0.725) for the MSM and GBTM, respec-
tively. We find the MSM slightly outperforms the
GBTMwhen treating PDC as a binary variable; RMSE
was 0.375 (CI=0.33-0.43) and 0.471 (CI=0.44-0.51)
and the c-statistic was 0.786 (CI=0.785-0.787) and
0.743 (CI=0.740-0.745). Also, MSM would allow
the sample to increase by up to 30%.

Conclusions: Generally, MSM and GBTM perform
similarly when predicting adherence. MSM may be
more appropriate when there are high rates of informa-
tive censoring or when wanting to predict the probabil-
ity of different adherence states overtime.

822. Covariate Adjustment of Cumulative
Incidence Functions for Competing Risks Data
Using Inverse Probability of Treatment Weighting

Anke Neumann and Cécile Billionnet

Department of Public Health Studies, French National
Health Insurance Fund for Salaried Employees
(CNAMTS), Paris, France

Background: In time to event analysis, competing
risks may be a concern. They arise if only the earliest
of several times to event, corresponding to different
event types, is observed or is of interest.

Objectives: Our objective was to describe a simple
method to perform covariate adjustment with compet-
ing risks data and to develop a SAS macro to make the
method readily usable.

Methods: Competing risks data may be characterized
by the cumulative incidence functions (CIFs), one for
each event type. We propose the use of inverse proba-
bility of treatment weighting (IPTW) to calculate ad-
justed CIFs. Confidence intervals can be estimated
by bootstrap.

Results:We developed a SASmacro implementing this
method.We illustrate its use by analyzing the Hodgkin’s
disease example data from Pintilie’s book on competing
risks. The considered event types are relapse, second

malignancy, and death. Patients are treated either with
radiation only or with radiation and chemotherapy. For
radiation, the crude cumulative incidence at 15 years
from diagnosis was 37%, 2%, and 10% for relapse, sec-
ond malignancy, and death, respectively (e.g., 37% is
the estimated probability that relapse occurs within 15
years and this before second malignancy or death). For
radiation and chemotherapy, the corresponding values
were 23%, 8%, and 7%, respectively. Covariate adjust-
ment reduced the difference in cumulative incidence of
death between both treatments, but increased the differ-
ence in cumulative incidence of relapse. We explored
the distribution of the weights and we performed
balance diagnostics in the weighted population: there
was no indication of non-positivity or misspecification
of the weight model.

Conclusions: IPTW can be used to adjust for mea-
sured confounders when studying associations be-
tween treatment and different types of event, while
focusing on the earliest event only. The presented ap-
proach requires no assumption about the form of the
CIF. When the weight model is saturated, the method
is equivalent to direct standardization. Interpretation
of the estimated CIFs is therefore simple and intui-
tively appealing.

823. Propensity Score Methods for Subgroup
Analyses: Investigating Covariate Balance

Phyo T. Htoo1, Caroline J. Mariano4, Sharon Peacock-
Hinton3, Katie Reeder-Hayes2, Michele Jonsson
Funk1, Til Stürmer1 and Jennifer L. Lund1

1Epidemiology, University of North Carolina at
Chapel Hill, Gillings School of Global Public Health,
Chapel Hill, NC, United States; 2Medicine, University
of North Carolina at Chapel Hill, Chapel Hill, NC,
United States; 3Lineberger Comprehensive Cancer
Center, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 4Department of Med-
ical Oncology, Department of Medical Oncology, Van-
couver, BC, Canada

Background: Prior studies have shown that propen-
sity scores (PS) using the full cohort can be used to
control measured confounding in subgroup analyses.
However, misspecification of the PS model could lead
to residual confounding through imbalance of impor-
tant confounders within subgroups.

Objectives: To describe the balance of measured con-
founders in subgroups using alternative PS modeling
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approaches. We used an empirical example of the ef-
fect of adjuvant chemotherapy on adverse functional
outcomes in older breast cancer women, stratified by
age at diagnosis <75 and 75+ years).

Methods: Using the Surveillance, Epidemiology, and
End Results program (SEER)-Medicare data 2004-
2011, we identified a cohort of women ≥66 years
old, diagnosed with stage I-II incident breast cancer,
who underwent surgery ≤90 days from diagnosis.
Adjuvant chemotherapy was identified ≤90 days from
surgery and all women were followed for: an adverse
functional outcome (e.g., durable medical equipment
claims, home health and skilled nursing facility visits),
death, end of continuous enrollment, or end of the
2-year period. PS models were estimated using logistic
regression including demographic, tumor, socioeco-
nomic, and healthcare use factors in: (1) the full co-
hort, (2) women <75 years, (3) women 75+ years,
and (4) the full cohort with age interactions <75 vs.
75+ years).

Results: The full cohort PS balanced measured con-
founders reasonably well with an average absolute
standardized mean difference (SMD): 0.017 in <75
and 0.030 in 75+ year old women. Cancer stage,
an important confounder, was imbalanced with an
absolute SMD of 0.039 in <75 and 0.077 in 75+
year old women. The average absolute SMD was
improved in the full cohort PS model with age inter-
actions: 0.010 in <75 and 0.014 in 75+ year old
women, but it was best with subgroup-specific PS
models: 0.009 in <75 and 0.007 in 75+ year old
women.

Conclusions: Subgroup-specific PSs balanced mea-
sured covariates the best. Researchers studying sub-
group effects should evaluate covariate balance
within subgroups and consider subgroup-specific
models or interaction terms in the overall PS. This is
important in network studies when PSs are shared to
protect patients’ privacy.

824. Adjustment for Unobserved Confounders in
Health Administrative Databases

Bernard Silenou Chawo1, Marta Avalos Fernandez1,
Antoine Pariente2 and Hélène Jacqmin Gadda1

1Biostatistics, INSERM Research Centre U 1219Uni-
versity of Bordeaux, Bordeaux, Aquitaine, France; 2

Pharmacoepidemiology, INSERM Research Centre U

1219University of Bordeaux, Bordeaux, Aquitaine,
France

Background: In health administrative databases, in-
formation on potential confounders such as tobacco
or alcohol consumption can be missing. Often, this in-
formation is readily available in cohort data. Multivar-
iate imputation by chained equations (MICE) and 2-
stage calibration (TSC) using the propensity score
may be applied to adjust for unobserved confounders
(UC) in administrative databases using cohort data.

Objectives: We aimed at comparing by simulation
the performances of MICE and TSC to adjust for
UC in an administrative database using a cohort data.
These methods are then be applied to study the
association between benzodiazepine consumption
and fracture.

Methods: We generated large samples of incomplete
data with a binary exposure, a binary response and
two observed confounders (OC) and small samples of
complete data including also the measures of two addi-
tional confounders (UC). The impact of the distribu-
tions of OC and UC, the strength of confounding
effects, the misspecification of the propensity score
model, and the lack of representativeness of the cohort
where investigated. MICE was applied by imputing the
UC or the propensity score while TSCwas applied with
linear or spline estimation. Comparisons were based on
bias, mean square error and confidence interval cover-
age of the true exposure effect.

Results:When the cohort data is a representative sam-
ple with Gaussian confounders and the propensity
score model is well-specified, both methods gives no
bias, nominal coverage rate with smaller variance from
TSC. The coverage rates of TSC slightly decrease
when the propensity score model is misspecified or
in cases with strong confounding effect of UC and
nonstandard distributions for the confounders; TSC
with spline is slightly more robust. TSC may be biased
when inclusion of subjects in the cohort depends on an
interaction between the exposure and the outcome.
Both methods are severely biased when inclusion de-
pends on an interaction between UC and exposure or
response.

Conclusions: Our results give guidance for using
MICE and TSC to adjust on unobserved confounders
in an administrative database.
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825. The Impact of Censoring on Discontinuation
When Modeling the Disease Risk Score

Justin Bohn, Richard Wyss and Joshua Gagne

Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States

Background: Disease risk scores (DRSs) are used fre-
quently in pharmacoepidemiology. While both inten-
tion-to-treat (ITT) and as-treated (AT) follow-up
models can be used for effect estimation, the proper
choice for DRS development is not widely discussed.
Since AT approaches may reduce the number of out-
come events and thus the maximum dimensionality
of the DRS model, it is possible that, in some settings,
bias could be reduced by utilizing a DRS estimated un-
der ITT, even if subsequent effect estimation is done
under AT.

Objectives: To compare the ability of DRSs estimated
under varying follow-up models to control
confounding.

Methods: We defined a cohort (N=7,034) of
rivaroxaban and warfarin initiators in the Optum Re-
search Database between 2011 and 2014, and a histor-
ical cohort (N=41,206) of warfarin initiators from
2004 to 2011. We defined composite safety and effec-
tiveness endpoints in both cohorts, and used the histor-
ical cohort to develop DRSs using both follow-up
models. We assessed the correlation of DRSs esti-
mated under each approach and compared DRS-ad-
justed treatment effects. We used the “dry-run
analysis” proposed by Hansen to estimate “pseudo-
bias” on the log hazard ratio (HR) scale remaining af-
ter control for each DRS.

Results: Use of the AT approach resulted in a 70%-
79% reduction in events. Rivaroxaban patients were
on average younger and healthier than warfarin pa-
tients, resulting in downward bias of the HR. For both
outcomes, adjustment with the ITT and AT DRSs
yielded similar HRs. For the combined bleeding out-
come, the AT-DRS was highly correlated with the
ITT-DRS (r2=0.78), while the correlation for the
combined embolic outcome was modest (r2=0.39).
For the combined bleeding outcome, the pseudo-bias
was -0.19 for both the ITT and AT DRSs. For the
combined embolic outcome, the pseudo bias was -
0.02 for the ITT DRS and -0.12 for the AT DRS.

Conclusions: There may be situations in which it de-
sirable to estimate DRSs under ITT principles, even
if the final analysis uses an AT principle. Under the as-
sumption that the outcome risk factors are the same in
patients on and off therapy, efficiency may be gained
and bias reduced by estimating the DRS under an
ITT principle.

826. Survival Bias in Exposure Crossover Studies

Thy Do and Emil Scosyrev

Drug Safety and Epidemiology, Novartis Pharmaceu-
ticals Corporation, East Hanover, NJ, United States

Background: In an exposure cross-over study, treat-
ment effect is estimated by comparing observed event
frequency in a treated cohort during a post-treatment
period with the frequency observed in the same cohort
during a pre-treatment period. In recent years, this de-
sign has been used to study effects of new medications
on recurring adverse events associated with survival
(e.g., heart attacks or strokes); these studies attempted
to control survival bias by restricting analysis to sub-
jects surviving to the end of the post-treatment period.

Objectives: We show that such restriction does not
eliminate survival bias in exposure cross-over studies.

Methods: Survival bias is illustrated analytically, in
simulations, and using a real cohort of patients diag-
nosed with localized prostate cancer (PC) in the US
SEER database in the years 2000-2007, with “treat-
ment” defined as 3 years from PC diagnosis (no active
treatment), and outcome defined as any new cancer di-
agnosed during a 1-year post-“treatment” period ver-
sus a 1-year pre-“treatment” period.

Results: The analytic argument makes use of the fact
that in the unrestricted analysis, pre-treatment events
must be sufficiently mild to allow for survival to treat-
ment, while the post-treatment events may represent
the entire severity spectrum of the disease. Similarly,
in the restricted analysis, pre-treatment events must
be sufficiently mild to allow for survival to the end
of the combined length of the pre-treatment and the
post-treatment periods, while the post-treatment events
must only allow for survival to the end of the post-
treatment period. Based on these considerations alone,
we expect to see more post-treatment than pre-treat-
ment events, even if treatment effect is absent. In the
SEER cohort of 60,261 PC patients surviving to “treat-
ment”, there were 512 pre-“treatment” and 767 post-
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“treatment” events. Age-adjusted rate ratio for “treat-
ment” in a log-linear GEE model was 1.49 (95% CI:
1.34-1.68) in the unrestricted analysis and 1.30 (95%
CI: 1.13-1.49) in the restricted analysis.

Conclusions: Restricting analysis to patients surviv-
ing the post-treatment period does not eliminate sur-
vival bias in exposure-crossover studies.

827. Pattern Discovery in Observational Health
Data - What We Did Not Know to Look For

G. Niklas Norén1, Robert Ball2, Martin Kulldorff3 and
Alexander M. Walker4

1Uppsala Monitoring Centre WHO Collaborating
Centre for International Drug Monitoring, Uppsala,
Sweden; 2US Food and Drug Administration, Silver
Spring, MD, United States; 3Harvard Medical School
and Brigham and Women’s Hospital, Boston, MA,
United States; 4World Health Information Science
Consultants, Newton, MA, United States

Background: The detection and exploration of
adverse drug reactions require an open mind and
an alertness to the unexpected. Statistical methods
have become part of many approaches to screen
large observational health databases for unantici-
pated effects of medicines, but their routine use is
often limited to the search for pairwise associations
between single drugs and single adverse events. In
contrast, complex medical conditions may be de-
scribed by a combination of signs and symptoms,
laboratory test results, and/or diagnoses. The failure
to detect more sophisticated patterns may lead to
signal fragmentation and delayed detection of
emerging adverse drug reactions. Similarly, the risk
of adverse drug reactions may vary between pa-
tients and over time after exposure in ways which
are not well understood. The discovery of such pat-
terns may help uncover signals that would remain
hidden in overall analyses and may guide subse-
quent research to better evaluate and describe po-
tential adverse drug reactions.

Objectives: To raise awareness of the potential for
more effective analysis of observational health data
through pattern discovery, to illustrate these opportu-
nities by case studies in different data sets, and to dis-
cuss some of the associated challenges.

Description: This symposium will introduce the con-
cept of formal pattern discovery and detection. It will

present four case studies with different approaches to
pattern discovery and detection in different databases:
the U.S. Food and Drug Administration and Centers
for Disease Control and Prevention Vaccine Adverse
Event Reporting System (VAERS), the FDA Sentinel
System, the World Health Organisation’s international
database of suspected adverse drug reactions
(VigiBase), and the Humedica longitudinal observa-
tional health data. The panelists will specifically dis-
cuss the need for effective human-computer
interaction and associated challenges related to trans-
parency and reproducibility.

828. Clinical And Analytic Considerations In The
Selection And Evaluation Of Comparators In
Observational Database Studies

Patrick B. Ryan1, Saad Shakir2 and David Madigan3

1Global Epidemiology, Janssen Research and Develop-
ment, Titusville, NJ, United States; 2Drug Safety Re-
search Unit, Southampton, United Kingdom; 3Statistics,
Columbia University, New York, NY, United States

Background: In observational database studies,
neither the hypothetical ideal of a counterfactual nor
the practical advantage of placebo-control in a ran-
domized trial is available, so study designs must
define a comparator group to serve as the proxy for
the counterfactual and baseline from which to estimate
relative risks. Currently, there is no consensus for how
researchers should make this comparator selection.

Objectives: To review multi-disciplinary considerations
for comparator selection in pharmacoepidemiology
study designs, and examine empirical diagnostics for
evaluating the suitability of the comparison group.
This symposium is aimed at researchers designing

observational studies or reviewing comparative analy-
ses that have already been conducted.

Description: This symposium will provide a forum
for multi-stakeholder discussion around current per-
spectives and evolving best practices for comparator
selection in pharmacoepidemiology studies.
Dr. Shakir will discuss clinical and pharmacological

considerations that must be evaluated in comparator
selection. He will illustrate through topical examples
surrounding drug safety surveillance of antidiabetic
agents and novel oral anticoagulants.
Dr. Madigan will provide context for the statistical

interpretation of observational analysis model using
comparators. In particular, he will discuss

abstract480

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



exchangeability assumptions and the role of confound-
ing as it relates to inter-person comparisons made
within cohort study designs and intra-person
comparions made within self-controlled methods.
Dr. Ryan will highlight empirical approaches that

can be used to identify candidate comparators for
new user cohort designs, and highlight analytical diag-
nostics that can be performed to evaluate the appropri-
ateness of a comparator group as part of a feasibility
assessment prior to study execution.
The panel will debate whether comparator selection

should be considered ‘art vs. science’ and the degree to
which standard principles for comparator selection can
be systematically applied to improve the reproducibil-
ity and reliability of observational studies.

829. Pharmacoepidemiology and Risk
Management Planning: Essential Enablers for
Development of Innovative Medicines

Peter R. Arlett1, June Munro Raine2, Almath
Spooner3, Sebastian Schneeweiss4 and Eva
Flahavan5

1EMA, London; 2MHRA, London; 3HPRA, Dublin; 4

Harvard Medical School, Boston; 5Lilly, Windlesham,
Surrey

Background: The regulation of medicines needs to
balance the gatekeeper role of protecting patients with
the facilitator role supporting the development of inno-
vative medicines to fulfil the unmet needs of patients.
Pharmacoepidemiology and risk management planning
have traditionally been associated with evaluation of
drug safety issues and minimising harm from known
risks. This seminar will make the case for the critical
role of pharmacoepidemiology and risk management
in supporting innovation.

Objectives: The symposium will outline the business
case for investment in pharmacoepidemiology and risk
management in supporting innovation. The sympo-
sium will explore how pharmacoepidemiology and risk
management planning can support the development of
medicinal products from early drug development
through to non-prescription use of medicines. The
symposium will emphasize the role of planned
collection of data throughout development and will
look to the opportunities presented by new technolo-
gies including e- and m-health. Of interest to all those
colleagues working in medicines R&D, in risk man-
agement, in pharmacoepidemiology and in regulation.

Description: The session will be chaired by Dr Arlett
(EMA) who will provide a brief introduction on the
critical link between pharmacoepidemiology, risk
management and innovation. The first speaker, Dr
Raine (Chair of the PRAC) will outline key EU initia-
tives to support the development of innovative medi-
cines and will explain how risk management
planning and use of real-world evidence can play a
central role. Dr Spooner (HPRAr) will explore the role
of pharmacoepidemiology and real-world evidence for
efficacy studies and draw on the new EMA guidance
on post-authorisation efficacy studies. She will also
highlight some of the opportunities that new technolo-
gies present. Eva Flahavan (Lilly) will give industry
examples in pre-authorisation medicines development.
The session will then move to an extended panel dis-
cussion including Sebastian Schneeweiss and ques-
tions and interventions from the audience on how
pharmacoepidemiology and risk management should
be fostered to meet their promise as key enablers.

830. Transitioning to ICD-10: International
Lessons Learned and Strategies for Moving
Forward

Joshua J. Gagne1, Lisa M. Lix2, Sengwee Toh3, David
D. Dore4 and Manel Pladevall-Vila5

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 2George & Fay
Yee Centre for Healthcare Innovation, Faculty of
Health Sciences, University of Manitoba, Winnipeg,
MB, Canada; 3Department of Population Medicine,
Harvard Medical School and Harvard Pilgrim Health
Care Institute, Boston, MA, United States; 4Epidemi-
ology, Optum, Waltham, MA, United States; 5Epidemi-
ology, RTI Health Solutions, Barcelona, Spain

Background: The United States (US) introduced ICD-
10 on October 1, 2015 and ICD-10 codes have just be-
gun accruing in US data systems. The transition from
ICD-9 to ICD-10 will have profound research and reg-
ulatory implications for pharmacoepidemiology stud-
ies conducted in US databases. While crosswalks to
map ICD-9 to ICD-10 codes are available, there is no
guarantee that outcomes and covariates defined using
mapped ICD-10 codes will have the same performance
characteristics as their validated ICD-9 counterparts.
Moreover, the validity of ICD-10 codes may change
over time as and physicians and coders gain experience
with the new system. Other countries have already
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transitioned to ICD-10 coding. For example, Denmark
began using ICD-10 in 1994, Canada in 2001, and
Korea in 2008. ICPE provides an ideal forum to bring
together stakeholders with different perspectives and
different levels of experience with this transition to
discuss lessons learned and strategies for affected
entities to move forward.

Objectives: To provide a forum for discussion of chal-
lenges, solutions, and best practices for managing the
transition to ICD-10 as it relates to the practice of
pharmacoepidemiology. Researchers using data af-
fected by theUS transition to ICD-10 orwith experience
in using ICD-10 codes would benefit by attending.

Description: The transition to ICD-10 in the US repre-
sents a major change that is affecting many research or-
ganizations. Thisworkshopwill bring together panelists
from countries that have already implemented ICD-10
and panelists from regulatory and research organiza-
tions within the US who are currently preparing for the
transition. Panelists will share international experience
and insights, as well as discuss optimal strategies for ap-
proaching this fundamental change affecting commonly
used data sources. A brief presentation from panelists
will be followed by discussion and brainstorming re-
garding themost pressing needswith respect to outcome
validation for the field of pharmacoepidemiology.
Participants should leave the session feeling better
equipped to handle this transition in their respective.

831. Who to Ask and How? Preference-Based
Methods for Benefit-Risk Assessment

Kevin Marsh1, Hans L. Hillege2,3, Quazi Ataher4 and
Tommi Tervonen1

1Modeling & Simulation, Evidera Ltd, London, United
Kingdom; 2Department of Cardiology, University
Medical Center Groningen, Groningen, Netherlands;
3CHMP, European Medicines Agency, London, United
Kingdom; 4Epidemiology, Pfizer Inc, New York,
United States

Background: Preference-based methods for incorpo-
rating patient, physician, and other expert opinion into
drug benefit-risk assessments (BRA) have received in-
creasing attention from regulatory bodies, academics,
and the pharmaceutical industry. Various methodolo-
gies offer powerful tools for preference-based BRA,
but their use imposes methodological, organizational
and practical challenges.

Objectives:
1. To review and critically contrast two prominent

methodologies available for BRA: multi-criteria deci-
sion analysis (MCDA) and discrete choice experi-
ments (DCE)
2. To convey regulator view on these methods
3. To present industry experience and practical chal-

lenges in implementing such methods
4. To discuss audience views on BRA with prefer-

ence-based methods
The symposium is targeted at a wide audience and

the contents will be accessible with little background
knowledge on the topic.
Description: This symposium brings together regu-

latory, academic and industry experts to share experi-
ence and knowledge on how preference-based
methods can and should support BRA. We will start
with a brief introduction to topic and symposium pre-
senters. (10 min, Marsh)
In the first part of the symposium, we review the

techniques of DCE and MCDA in BRA, including rel-
evant ISPOR task force guidance, to illustrate the dif-
ferences and similarities between the two
methodologies. (20 min, Tervonen)
The second part presents a regulator view. We will

describe results from an EMA pilot in which patients
and experts participated in different BRA procedures,
and discuss recent EMA exploration of methodologies
for systematically collecting quantitative information
about patient preferences by combining face to face
meetings and online questionnaires. (20 min, Hillege)
The third part presents the industry perspective. We

discuss how adoption of preference based methods in
routine BRA will require a paradigm shift that will
come with further familiarity with the methods, in-
house technical capacity building, and regulatory
agency interest and guidance. Real life examples will
be presented. (20 min, Ataher)
Symposium finishes with a panel discussion where

audience is encouraged to participate. (20 min).

832. The Agony and the Ecstasy: The Creation of
the Revised ICH M4E Benefit-Risk Assessment
Guideline and Practical Implications for Patients,
Industry and Regulators

Meredith Y. Smith1, Tarek Hammad2, Rebecca Noel3,
Paul Huckle4, Francesco Pignatti5 and Declan Noone6

1Patient Safety Department, Amgen, Thousand Oaks,
CA, United States; 2Merck, Kenilworth, NJ, United
States; 3Eli Lilly, Indianapolis, IN, United States; 4

Glaxo Smith Kline, Research Triangle Park, NC,
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United States; 5European Medicines Agency, London,
United Kingdom; 6Irish Haemophilia Society, Dublin,
Ireland

Background: An Expert Working Group recently re-
vised the International Conference on Harmonisation
(ICH)’s Benefit-Risk Guideline in order to harmonize
the presentation of benefit-risk information in medici-
nal product regulatory submissions. The revised
Guideline provides a structured process for sponsors
to use in presenting the benefit-risk assessment of
new medicines in the Common Technical Document.
The Product Development Rationale (Sect. 2.5.2),
and Benefits and Risks Conclusions (Sect.2.5.6) have
both been revised to include greater detail regarding
the content and structure of benefit-risk information,
and to include patient preference data. The Guideline
is expected to be finalized by June 2016.

Objectives: The objectives are: 1) to present the
newly revised ICH M4E(R2) Guideline with com-
ments from Expert Working Group members regard-
ing the issues considered during the development
process; and 2) to discuss the practical implications
of the revised Guideline for patients, industry and
regulators.
Description: The symposium will start with a brief

web-based audience engagement exercise followed
by 4 presentations (10 minutes per) from Expert
Working Group members:
• “Overview of changes: the new ICH-M4E(R2)

Guideline for benefit and risk assessment in the
CTD” (Rebecca Noel, Eli Lilly)
• “Key methodological challenges in conducting

benefit-risk assessment in drug development” (Tarek
Hammad, Merck- formerly of FDA)
• “The evolving role of benefit-risk assessment in

informing regulatory decision-making” (Francesco
Pignatti, EMA)
• “An industry perspective on the changes in the

CTD section 2.5.6 on benefit-risk” (Paul Huckle,
GSK)
• A patient’s perspective: patient input into product

benefit-risk assessment (Declan Noone, Patient advo-
cate, Irish Hemophilia Society)
A 25 minute panel discussion will follow (moder-

ated by M. Smith, Amgen) on the practical implica-
tions of the revised Guideline for patients, industry
and regulators. Panelists will include F. Pignatti,
EMA (regulator), D. Noone, Irish Haemophila Society
(patient representative), and R. Noel, Eli Lilly
(industry).

833. Validity of a Web-Based Questionnaire to
Assess Perinatal Outcome

Marleen M. H. J. van Gelder1, Saskia Vorstenbosch2,
Lineke Derks1, Bernke te Winkel2, Eugène P.
Puijenbroek2 and Nel Roeleveld1

1Radboud Institute for Health Sciences, Radboud Uni-
versity Medical Center, Nijmegen, Netherlands; 2

Netherlands Pharmacovigilance Centre Lareb, ‘s-
Hertogenbosch, Netherlands

Background: Previous validation studies showed that
maternal recall of perinatal outcomes, including infant
birth weight and gestational age, is generally excellent
when using interviews or paper-based questionnaires.
However, knowledge on the validity of data on perina-
tal outcome collected with Web-based questionnaires
is limited.

Objectives: To validate a Web-based questionnaire
used in a prospective cohort study to assess perinatal
outcome.

Methods: For 1,124 women with an estimated date of
delivery between February 2012 and February 2015
participating in the PRegnancy and Infant DEvelop-
ment (PRIDE) Study in the Netherlands, we compared
data on pregnancy outcome, including mode of deliv-
ery, plurality, gestational age, birth weight and length,
head circumference, birth defects, and infant sex from
Web-based questionnaires with data from obstetrical
records. For the continuous outcome variables,
intraclass correlation coefficients (ICC) with 95% con-
fidence intervals (CI) were calculated, while sensitiv-
ity and specificity were determined for categorical
variables.

Results: We observed only very small differences be-
tween the two methods of data collection for gesta-
tional age (ICC 0.85; 95% CI 0.83-0.88), birth
weight (ICC 0.98; 95% CI 0.98-0.98), birth length
(ICC 0.89; 95% CI 0.86-0.92), and head circumfer-
ence (ICC 0.85; 95% CI 0.73-0.95). Agreement be-
tween the Web-based questionnaire and obstetrical
records was high as well, with sensitivity ranging be-
tween 0.90 (post-term birth) and 1.00 (multiple out-
comes) and specificity between 0.95 (emergency
caesarean section) and 1.00 (multiple outcomes).

Conclusions: The validity of the Web-based question-
naire for perinatal outcomes was similar or even higher
compared to the traditional modes of data collection.
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Therefore,Web-based questionnaires should be consid-
ered as a complimentary or alternative method of data
collection in reproductive pharmacoepidemiology.

834. Consistency of Measures of Asthma Symptom
Control Collected During Pregnancy vs.
Retrospectively at 6 Months Post-Partum

Christina D. Chambers, Ronghui Xu, Mofei Li, Diana
L. Johnson and Yunjun Luo

University of California San Diego, La Jolla, CA,
United States

Background: Assessment of asthma symptom control
is essential in both prospective cohort and retrospec-
tive case-control studies of asthma drug safety in preg-
nancy, as suboptimal asthma control is associated with
adverse pregnancy outcomes.

Objectives: To determine how maternal report of
asthma symptom control obtained in pregnancy corre-
sponds with post-partum recollection.

Methods: Women were recruited through the
MotherToBaby/Vaccines and Medications in Preg-
nancy Surveillance System into a prospective cohort
study. Asthmatic women in the U.S. or Canada who
were pregnant and<20 weeks’ gestation were eligible.
Women were assessed in each trimester by telephone
using the Asthma Symptom Control Test (ACT).
Those who delivered live born infants responded to
the ACT questions again at 6 months post-partum,
recalling each trimester of pregnancy. Possible scores
ranged from 5-25; higher scores indicated better con-
trol. Scores were categorized as poorly/moderately
controlled (5-19) or well controlled (20-25). Pearson
correlation coefficients, 95% confidence intervals
(CIs) and chi-square tests were computed comparing
ACT scores in pregnancy to post-partum. In addition,
the same comparisons were performed among women
who had an adverse outcome of pregnancy.

Results: 196 asthmatic mothers were enrolled 2009-
2014 and delivered live born infants. Overall 63-87%
of women reported good symptom control in preg-
nancy. The correlation coefficients and 95% CIs for
each trimester were 0.67(0.58,0.74); 0.61(0.52,0.70);
0.65(0.56,0.72) respectively. Categorically, the distri-
bution of scores differed by time collected
(p<0.0001); scores in each trimester were generally
attenuated at post-partum recall compared to the corre-
sponding in-pregnancy report. There was little

evidence that the strength of correlations differed
among women who had an adverse outcome.

Conclusions: There was differential report of asthma
symptom control in pregnancy vs. post-partum recall.
These data suggest that attenuation of scores could
be addressed in the analysis of case-control studies
that involve retrospective measures of asthma control.

835. Comparison of Electronic Healthcare Data
and Prospective Face-to-Face Studies for
Evaluating Neurodevelopmental Disorders
Following In-Utero Medication Exposures

Rachel Charlton1, Anita McGrogan1, Julia Snowball1,
Laura Yates2, Amanda Wood3, Jill Clayton-Smith4,
Henry Smithson5, Jonathan Richardson2, Neil
McHugh1, Simon Thomas6, Gus Baker7 and Rebecca
Bromley7

1Department of Pharmacy and Pharmacology, Uni-
versity of Bath, Bath, United Kingdom; 2UK Teratol-
ogy Information Service, Newcastle University,
Newcastle upon Tyne, United Kingdom; 3Department
of Psychology, University of Birmingham, Birming-
ham, United Kingdom; 4Manchester Centre for Geno-
mic Medicine, University of Manchester, Manchester,
United Kingdom; 5Department of General Practice,
University College Cork, Cork, Ireland; 6Molecular
and Clinical Pharmacology, University of Liverpool,
Liverpool, United Kingdom; 7Genetic Medicine, Insti-
tute of Human Development, University of Manches-
ter, Manchester, United Kingdom

Background: Investigating neurodevelopmental ef-
fects by face-to-face assessment is time intensive and
financially costly. This has led to an increase in re-
search using electronic healthcare data, however the
accuracy of this data compared to face-to-face review
is unknown.

Objectives: To determine whether data from the UK
Clinical Practice Research Datalink (CPRD) pro-
duces similar risk estimates to a prospective study
in relation to the risk of neurodevelopmental disor-
ders (NDDs) following prenatal exposure to antiepi-
leptic drugs (AEDs).

Methods: A cohort of mother-child pairs of women
with epilepsy (WWE) was identified in the CPRD,
along with a matched cohort without epilepsy. Chil-
dren needed to be born between 01-01-2000 and 31-
03-2007 and be in the CPRD at age 6 years. AED
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exposure during pregnancy was determined from pre-
scription data and children with a diagnosis of autistic
spectrum disorder, attention deficit hyperactivity dis-
order or dyspraxia by 6 years were identified from
Read codes. The prevalence and risk of NDDs was de-
termined for mother-child pairs in WWE stratified by
AED treatment and for those without epilepsy. Com-
parisons were made to the results of a prospective
study by the Liverpool and Manchester
Neurodevelopmental Group which recruited 201
WWE and 214 without epilepsy.

Results: 1,018 mother-child pairs to WWE and 6,048
to women without epilepsy were identified in the
CPRD. The CPRD identified a lower prevalence of
NDDs compared to the prospective study, although
small numbers limited comparisons between the two.
In both studies, NDDs were more frequently reported
in children of WWE than women without epilepsy
(2.16% v 0.96% p=0.001 and 7.46% v 1.87%). The
prevalence of NDDs differed between AED exposure
groups but the CPRD data (ORadj 2.02 CI95 0.52-
7.86) did not replicate the significantly higher risk of
NDDs in children exposed in-utero to valproate that
was observed in the prospective study (ORadj 6.05
CI95 1.65-24.53).

Conclusions: It was possible to identify NDDs in the
CPRD, however the CPRD appears to under-record
these outcomes. Larger studies are required to investi-
gate further.

836. Bias from Restricting to Live Births in a Study
of Prescription Drug Use and Pregnancy
Complications: A Simulation

Elizabeth A. Suarez, Suzanne N. Landi, Mitchell M.
Conover and Michele Jonsson Funk

Department of Epidemiology, University of North Car-
olina at Chapel Hill, Chapel Hill, NC, United States

Background: Administrative claims data are frequently
used to study effects of prenatal exposure to prescription
medications but are typically missing data on spontane-
ous abortions and stillbirths. When using these data
sources, we are forced to condition on live birth through
restriction. This has been shown to be potentially prob-
lematic when fetal death is a competing risk for a postna-
tal outcome. Conditioning on live birth may also induce
selection bias when the outcome of interest occurs in
pregnancy and is a cause of fetal death, such as a birth
defect or a pregnancy complication. The combination

of these potential sources of bias when restricting to live
births has not been explored with realistic values.

Objectives: To examine the potential for bias when
studying a pregnancy complication in a data source re-
stricted to live births, where fetal death is both a com-
peting risk and caused by the complication.

Methods:We simulated the association of exposure to
antidepressant medication and the outcome of pre-
eclampsia, assuming a risk ratio (RR) of 1.25 or 1.5.
The prevalence of spontaneous abortion and stillbirth
were set at 10% and 1%, respectively, and the preva-
lence of antidepressant use and preeclampsia were
both set at 4%. We simulated 500 cohorts, each with
a sample size of 100,000, for scenarios varying the
strength of relationships between antidepressant use,
preeclampsia, and fetal death (RR=2 to 4). We esti-
mated the RR for the relationship between antidepres-
sant use and preeclampsia restricted to live births only.

Results: Conditioning on live birth resulted in a con-
sistent downward bias. Given a true RR=1.25, the bi-
ased RR ranged from 1.07 (95% CI: 0.88, 1.25) to
1.20 (1.03, 1.37). Given a true RR=1.5, the biased
RR ranged from 1.27 (1.08, 1.46) to 1.43 (1.25, 1.61).

Conclusions: Restricting studies of pregnancy com-
plications to live births may underestimate the effect
of exposure to a degree that would obscure a modest
but real effect, even when assuming realistic relation-
ships between the exposure, outcome, and fetal death.

837. Utilization Patterns of Drugs or Biologics with
Pregnancy Exposure Registries in Pregnant and
Matched Non-Pregnant Women in the Sentinel
Database

Steven T. Bird1, Lockwood Taylor1, Christian
Hampp1, Leyla Sachin2, Darren Toh3, Susan
Andrade4, Katie Haffenreffer3, Marsha Reichman1

and Kate Gelperin1

1Division of Epidemiology, Office of Surveillance and
Epidemiology, Center for Drug Evaluation and Re-
search, US Food and Drug Administration, Silver
Spring, MD, United States; 2Division of Pediatric
and Maternal Health, Office of New Drugs, Center
for Drug Evaluation and Research, US Food and
Drug Administration, Silver Spring, MD, United
States; 3Department of Population Medicine, Harvard
Medical School and Harvard Pilgrim Health Care In-
stitute, Boston, MA, United States; 4Meyers Primary

abstract 485

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Care Institute, Fallon Community Health Plan, Reli-
ant Medical Group, and University of Massachusetts
Medical School, Worchester, MA, United States

Background: Pregnancy Exposure Registries (PER)
are typically conducted when a medical product may
be used in pregnant women but has a concerning or
unknown safety profile during pregnancy.

Objectives: Among 37 products with PERs, we
sought to examine relative rates of utilization among
primarily commercially insured pregnant and non-
pregnant women.

Methods:We identified 1.9 million live birth pregnan-
cies, using a previously validated algorithm, and 1.9
million non-pregnant women, matched on age, calen-
dar year, and data partner, in the Sentinel Distributed
Database between 2001 and 2013. The date of concep-
tion was estimated as 270 days prior to hospital admis-
sion for delivery, adjusted for preterm and postterm
birth identified by procedure and diagnosis codes,
when applicable. Relative rates of utilization in preg-
nant versus non-pregnant women were calculated for
37 products with PERs.

Results: Among 37 products with PERs, the most
common pregnancy exposures were bupropion
(1.09% of pregnancies), sumatriptan (0.44%),
lamotrigine (0.33%), letrozole (0.29%), duloxetine
(0.25%), and aripiprazole (0.13%). The median
(interquartile range, IQR) relative differential use be-
tween pregnant versus non-pregnant women for these
products was RR 0.23 (IQR: 0.23-0.31). Only one
product, letrozole, had a RR >1 (RR=2.63; 5,413 ex-
posed pregnancies, 99.0% were during the first trimes-
ter). Use of letrozole during pregnancy increased from
0.0% in 2001, 0.3% in 2004, 0.15% in 2007, 0.34% in
2010, and 0.53% of all pregnancies in 2013.

Conclusions: Lower utilization rates during pregnancy
for almost all study drugs suggest that efforts to mini-
mize unnecessary or potentially harmful use of drug
therapy during pregnancy were largely successful.
The high utilization of letrozole in pregnant women
was unexpected and may be an artifact of its off label
use as a fertility drug. Because its intended use occurs
just before the beginning of pregnancy, but not during
pregnancy, slight inaccuracy for defining the date of
conception in Sentinel data may have contributed to
our findings. Effort is ongoing to further characterize
this finding.

838. Oral Contraceptive Induced Hypertension and
Subsequent Pre-Eclampsia: A Retrospective
Cohort Study

Brian J. Cleary1, Maeve Eogan2 and Sharon Sheehan3

1Pharmacy Department/School of Pharmacy, Rotunda
Hospital/Royal College of Surgeons in Ireland, Dub-
lin, Ireland; 2Rotunda Hospital, Dublin, Ireland; 3

Coombe Women and Infants University Hospital, Dub-
lin, Ireland

Background: Pre-eclampsia occurs in 2-8% of preg-
nancies, leading to severe maternal morbidity and
rarely, maternal death. Pre-eclampsia is also associated
with adverse neonatal outcomes, principally related to
preterm delivery.

Objectives: A dataset validation exercise in which
known associations were tested in an Irish perinatal
epidemiology dataset indicated that a history of oral
contraceptive induced hypertension (OC-HTN) may
be associated with pre-eclampsia. This hypothesis
generating study aimed to examine the association
between OC-HTN and subsequent pre-eclampsia.

Methods: Retrospective cohort study of all births at
an Irish tertiary referral maternity hospital between
2000 and 2007. Self-reported maternal
sociodemographic, medical and obstetric history was
recorded as part of the booking interview carried
out by a midwife. Pre-eclampsia, defined as onset of
hypertension and proteinuria after 20 weeks’ gesta-
tion, was ascertained from Labour Ward records.
Multivariable logistic regression analyses were used
to examine the association between OC-HTN and
subsequent pre-eclampsia with adjustment for known
risk factors.

Results: Of 61,213 deliveries, 3669 (6.0%) had a di-
agnosis of pre-eclampsia. 65 (20.4%) of 319 women
with a history of OC-HTN developed pre-eclampsia.
Maternal characteristics associated with pre-eclampsia
included history of hypertension (aOR 6.12, 95% CI
5.38-6.95), kidney disease (aOR 3.24, 95% CI 1.68-
6.22), OC-HTN (aOR 2.86 2.12-3.86), multiple preg-
nancy (aOR 2.60, 95% CI 2.13-3.17), diabetes (aOR
2.36, 95% CI 1.86-2.98), nulliparity (aOR 2.04, 95%
CI 1.90-2.19) and smoking during pregnancy (aOR
0.63, 95% CI 0.57-0.69). Results were not altered if
the analysis was restricted to women booking below
20 weeks’ gestation.
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Conclusions: The potential association between a his-
tory of oral contraceptive induced hypertension and
pre-eclampsia warrants investigation with independent
data as it may help identify women at risk of pre-
eclampsia and confer etiological clues. Furthermore,
identification of at-risk patients prior to or in early
pregnancy could facilitate more intensive monitoring
combined with risk reduction and disease modifying
interventions.

839. Time Trends Of Idiopathic Pulmonary
Fibrosis (IPF) in the United Kingdom (UK) from
1999 to 2013 Using the Clinical Practice Research
Datalink (CPRD)

Mellissa Yong1, Jenny Chia2, David Oliveri3, Hubert
Chen4, Dorothy Cheung4, Matt Cohen5 and Pavel
Napalkov1

1Modeling, Outcomes Research, Statistics, and Epide-
miology, Roche, Basel, Switzerland; 2Real World Data
- Science, Genentech Inc, South San Francisco, CA,
United States; 3Data Analytics, Genesis Research,
Hoboken, NJ, United States; 4Research and Early De-
velopment, Ophthalmology, Metabolism, Neurology,
Immunology, Genentech Inc, South San Francisco,
CA, United States; 5Global Product Strategy, Infec-
tious Diseases, Immunology, & Ophthalmology,
Roche, Basel, Switzerland

Background: Epidemiologic data on the incidence
and prevalence of IPF in Europe remains scarce and
inconsistent. Better understanding of the epidemiology
is required to quantify and address the unmet medical
need of this patient population.

Objectives: To estimate prevalence and incidence
ranges of IPF in the UK from 1999 to 2013 using an
electronic medical records database.

Methods: Using the CPRD, IPF case definitions were
developed using READ codes. Idiopathic fibrosing
alveolitis (IFA), IFA not otherwise specified (NOS),
cryptogenic fibrosing alveolitis (CFA), Hamman-Rich
syndrome, IPF, diffuse pulmonary fibrosis (PF), and
PF codes were used for “broad”. “Narrow” included
IFA, IFA NOS, CFA, and IPF. Patients with connective
tissue disease, extrinsic allergic alveolitis, sarcoidosis,
pneumoconiosis, and asbestosis at any time in the med-
ical record were excluded. Counts and incidence and
prevalence rates (per 100,000) with 95% confidence
intervals (CI) overall and by age, gender, and case
definition were calculated by year from 1999 to 2013.

Results: A total of 7,989 patients were identified as
“broad” from 1999 to 2013, with 62% male and 96%
aged 50 years or older. The “narrow” algorithm identi-
fied 1,714 patients with similar gender and age distribu-
tions. “Broad” definition showed a gradual increase in
prevalence from 22.4 (CI: 20.8, 24.1) in 1999 to 51.0
(CI: 48.9, 53.1) in 2013 with incidence increasing from
5.8 (CI: 5.0, 6.7) in 1999 to 11.0 (CI: 10.0, 12.2) in
2004 and remaining at that rate through 2013. “Narrow”
definition showed an increase in prevalence from 1999 to
2002, but a decrease from 2005 through 2013 resulting in
a net decrease in IPF from 1999 to 2013 [11.3 (CI: 10.2,
12.4) in 1999 to 7.8 (CI: 7.0, 8.6) in 2013]. Incidence for
“narrow” mirrored the “narrow” prevalence trend [3.4
(CI: 2.8, 4.1) in 1999 to 0.9 (CI: 0.6, 1.2) in 2013].

Conclusions: Incidence and prevalence trends of IPF
using the CPRD vary according to case definition,
which showed opposite time trends. Clinical valida-
tion of IPF case definitions in the CPRD would greatly
enhance the accuracy of these estimates.

840. The Impact and Longevity of Measles-
Associated Immune Suppression

Caitlin N. Dodd1, Kartini Gadroen1, Gwen Masclee1,
Maria de Ridder1, Daniel Weibel1, Miriam
Sturkenboom, David van de Vijver1 and Rik de Swart2

1Medical Informatics, Erasmus University Medical
Center, Rotterdam, Netherlands; 2Virology, Erasmus
University Medical Center, Rotterdam, Netherlands

Background:Measles infection is known to cause im-
mune suppression, resulting in susceptibility to infec-
tions. Recent studies have indicated that these effects
could last longer than two years.

Objectives: To assess whether children who have a
had measles experience more clinical events poten-
tially related to reduced immune response than non-
diseased children.

Methods:Measles-diseased children between the ages
of 1 and 15 years were matched by age, sex, and prac-
tice to up to 10 children without a measles diagnosis
code who also had a code for measles mumps rubella
(MMR) vaccination in The Health Information Net-
work (THIN) database. Subjects with a history of im-
mune-compromising conditions were excluded.
Cohort entry for diseased and matched non-diseased
subjects was the date of the diseased subject’s measles
diagnosis. Outcomes were infections, anti-infective
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prescriptions, and hospitalizations. Incidence rate ra-
tios (IRRs) of the outcomes in diseased vs. non-dis-
eased subjects in the first month, 1 month to 1 year,
1 year to 2.5 years, and 2.5 years to 5 years following
measles diagnosis were analyzed with Poisson regres-
sion with adjustment for sex, age in years, history of
chronic cardiovascular or respiratory conditions, and
exposure to other childhood vaccines .

Results: 2,301 measles-diseased subjects were
matched to 22,507 non-diseased subjects. Exposure to
childhood vaccines other than MMR was lower among
diseased subjects (97.5% vs. 99.0, p < 0.0001). The
IRR of infections was significantly elevated in the first
month (1.46, 95%CI1.26-1.69) and from thefirstmonth
to first year following infection (1.16, 95%CI 1.08-
1.24), but not beyond. Diseased subjects received more
anti-infective prescriptions over all periods [IRR (95%
CI): 3.62 (3.36, 3.92), 1.21 (1.14, 1.28), 1.20 (1.13,
1.28), and 1.17 (1.09, 1.26)]. The analysis on hospitali-
zations showed inconclusive results with increased sig-
nificant IRRs in the first and last period only.

Conclusions: Immune suppression as measured by
rates of diagnosed infections and anti-infective pre-
scriptions is elevated following measles infection when
compared to non-diseased children. This period of in-
creased susceptibility could be as long as five years.

841. Beta-Thalassemia Treatment and
Complications in Two Large US Insured
Population Databases

Nancy N. Maserejian, Li Li, Jin Wang, William E.
Hobbs and Catherine Madigan

Biogen, Cambridge, MA, United States

Background: No ongoing nationwide surveillance ef-
forts exist to monitor the prevalence or changes in out-
comes among individuals with beta()-thalassemia in
the US. Administrative health data have been uninfor-
mative owing to lack of specific diagnosis codes, but
in 2011, new ICD9 codes for thalassemia subtypes
were introduced, allowing analyses of -thalassemia
in the US using insurance claims data.

Objectives: To describe the prevalence of -thalasse-
mia diagnoses, treatments and outcomes among pedi-
atric and adult patients in two administrative
databases covering broad US geographic areas.

Methods: We analyzed data from two large insurance
claims databases: OptumInsight Life Sciences Inc.
Clinformatics™DataMartMultiPlan andTruvenHealth
MarketScan® Research commercial insurance data-
base. Patients with -thalassemia were defined as those
with ≥3 diagnosis codes for -thalassemia (ICD9
282.44) or HbE/-thalassemia (ICD9 282.47). For com-
parison to general population, 5 controls were selected
per case, matched on age, sex, and follow-up time.

Results: 1,044 patients (866 adults, 178 patients under
age 18 y) with -thalassemia were observed from 2011-
2014, of which 304 were from the Clinformatics™ da-
tabase and 740 were from the MarketScan® database.
Iron overload was diagnosed in 20-21% of all cases
and upwards of 74% of transfusion-dependent cases.
The most common oral chelating agent was
deferasirox (62% of transfusion-dependent patients);
deferoxamine claims occurred in 19% and deferiprone
in 12% of transfusion-dependent patients. Narcotic an-
algesics were used by 23-25% of -thalassemia patients
in the outpatient setting, and anti-anxiety or antide-
pressants medications were used by 16-17% of pa-
tients. Cases had significantly higher occurrence of
numerous diagnoses, including viral and bacterial in-
fections, mood and anxiety disorders and diseases of
the heart or liver, compared to controls.

Conclusions: Using extensive data from relatively
large samples of -thalassemia patients, we observed
significant comorbidities that may be overlooked in
small clinical studies in which such broad data collec-
tion is not feasible.

842. Epidemiological Assessment of Real-World
Treatment Patterns in Advanced Pancreatic
Neuroendocrine Tumors in the Era of Targeted
Therapy: Perspectives from an Academic Tertiary
Center and Community Oncology Practices

Lynn Huynh1, Maurice Herring2, Mei S. Duh1, Francis
Vekeman3, Audrey Tiew1, Maureen P. Neary4 and
Emily Bergsland2

1Analysis Group, Inc., Boston, MA, United States; 2

UCSF Helen Diller Family Comprehensive Cancer
Center, San Francisco, CA, United States; 3Groupe
d’Analyse, Ltée, Montreal, QC, Canada; 4Novartis
Pharmaceuticals Corporation, East Hanover, NJ,
United States

Background: Pancreatic neuroendocrine tumors
(PanNETs) are rare, slow-growing cancers. Optimal

abstract488

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



treatment of advanced PanNETs is unclear. For
unresectable disease, somatostatin analogs (SSAs),
targeted agents, chemotherapy, and liver-directed ther-
apy are routinely administered.

Objectives: We aim to evaluate treatment patterns in
the era of targeted therapy among patients with
newly-diagnosed advanced PanNETs in both aca-
demic and community practice settings.

Methods: Retrospective chart review identified pa-
tients at an academic cancer center (University of Cal-
ifornia, San Francisco, UCSF) and a large network of
community oncology practices in the US (Altos Solu-
tions’ OncoEMR database; ALTOS). Eligible patients
were ≥18 years and newly-diagnosed between 2010-
2013 with advanced and well- to moderately-differen-
tiated PanNET. Patients were followed for ≥6 months
after diagnosis date, with ≥2 visits in 12 months.

Results: Fifty-four out of 159 patients (UCSF=23;
ALTOS=31) were identified as eligible. Mean age at
diagnosis was 61 years (ALTOS patients were non-
significantly older than UCSF, p=0.11); 61.1% were
male; median time to treatment initiation was 1.1
months; median follow-up time was 22.9 months.
UCSF patients underwent more lines of therapy than
ALTOS patients despite similar median follow-up
times. The most common first-line treatments were
SSA, everolimus, or chemotherapy at ALTOS and sur-
gery, SSA, or chemotherapy at UCSF. The median
time to treatment discontinuation for 1st/2nd-line was
statistically significantly shorter for patients on chemo-
therapy than targeted therapy (chemotherapy=2.2
months vs. targeted=18.6 months, p<0.01).

Conclusions: Treatment patterns and duration for
newly-diagnosed advanced PanNETs vary widely
both within and between different practice settings.
Limitations related to study methodology (e.g., incom-
plete information in the EMRs [type of PanNET was
unknown in 84% of ALTOS medical charts]) preclude
making definitive conclusions. Prospective studies are
needed to more completely examine factors affecting
choice of therapy.

843. 10-Year Landmark Survival and
Characteristics of Advanced Non-Small Cell Lung
Cancer (aNSCLC) Long-Term Survivors

Ben Lyons, Joe Simpson, Margaret E. McCusker and
Alan B. Sandler

Genentech, Inc., South San Francisco, CA, United
States

Background: Potential for long-term survival (LTS)
is a compelling attribute of new therapies for aNSCLC
such as immunotherapy. Real-world data (RWD) anal-
yses to describe landmark survival and characteristics
associated with LTS can provide meaningful bench-
marks for evaluation of survival benefits observed in
clinical studies.

Objectives: To describe 10-year landmark survival for
aNSCLC and characteristics associated with LTS >2
years after aNSCLC diagnosis) among treated
aNSCLC patients in a population-based observational
data source.

Methods: Patients aged >66 years with stage IIIb or
IV NSCLC at diagnosis between 1 Jan 1999 and 31
Dec 2001 were identified in the US SEER-Medicare
linked database. Comorbid conditions were defined
with the Deyo-modified Charlson Comorbidity Index.
Treatment was defined as chemotherapy and/or radio-
therapy within 4 months after aNSCLC diagnosis.
Kaplan-Meier survival analysis was used to describe
landmark survival up to 10 years after diagnosis. Lo-
gistic regression analyses were used to calculate odds
ratios (OR) for characteristics associated with LTS
among treated aNSCLC patients.

Results: In 14,524 aNSCLC patients, 35% received
chemotherapy within 4 months after diagnosis. Year
1 landmark survival was 31.2% (95% CI 29.9-32.5)
for treated vs. 13.2% (95% CI 12.6-13.9) for un-
treated; survival differences decreased by Year 5 with
2.2% of treated (95% CI 1.9-2.7) vs. 1.6% (95% CI
1.4-1.9) of untreated patients surviving. Among
treated patients, 12% survived >2 years after diagno-
sis (LTS). In multivariate logistic regression analysis,
odds of LTS were significantly higher for females
(OR 1.5, 95% CI 1.3-1.8), patients aged <75 years
(OR 1.38, 95% CI 1.1-1.7), with stage IIIb tumors at
time of aNSCLC diagnosis (OR 2.6, 95% CI 2.2-
3.1), and treated only with chemotherapy (OR 1.4,
95% CI 1.1-1.6).

Conclusions: Population-based RWD demonstrate
poor long-term survival for Medicare-eligible
aNSCLC patients in the pre-immunotherapy era. Pa-
tient and clinical characteristics associated with higher
odds of LTS will be important to recognize as survival
improves with new treatments.
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844. Reoperation Due to Surgical Bleeding in Breast
Cancer Patients and Breast Cancer Recurrence: A
Danish Population-Based Cohort Study

Rikke N. Pedersen1, Krishnan Bhaskaran2, Uffe
Heide-Jørgensen1, Mette Nørgaard1, Peer M.
Christiansen3, Niels Kroman4, Henrik T. Sørensen1

and Deirdre P. Cronin-Fenton1

1Department of Clinical Epidemiology, Aarhus Uni-
versity, Aarhus, Denmark; 2Department of Non-Com-
municable Disease Epidemiology, London School of
Hygiene and Tropical Medicine, London, United
Kingdom; 3Breast and Endocrine Section, Department
of Surgery P, Aarhus University Hospital, Aarhus,
Denmark; 4Department of Breast Surgery,
Rigshospitalet, Rigshospitalet, Copenhagen, Denmark

Background: Breast cancer patients who develop
postsurgical bleeding requiring reoperation may be
at increased risk of breast cancer recurrence, since
bleeding activates platelets that can bind to tumor
cells, potentially promoting metastatic growth.

Objectives: To investigate the association between
postsurgical bleeding requiring reoperation and the
rate of breast cancer recurrence.

Methods: Using the Danish Breast Cancer Group
(DBCG) registry and the Danish National Patient Reg-
istry (DNPR), we identified women with incident stage
I-III breast cancer, who underwent breast-conserving
surgery or mastectomy during 1996-2008. We re-
trieved information on reoperation due to bleeding
within 14 days of primary surgery from the DNPR.
Follow-up began 14 days after primary surgery and
continued to the first of recurrence, death, emigration,
ten years of follow-up, or 01/01/2013. We computed
incidence rates (IRs) of recurrence, and 5- and 10-year
cumulative incidence accounting for death as a com-
peting risk. Cox regression models were used to
quantify the association between reoperation and recur-
rence, adjusting for potential confounders (age, meno-
pausal status, stage, grade, surgery type, estrogen
receptor status, cancer treatment, comorbidity, and
co-medications). Simvastatin and aspirin use, which re-
portedly can modify breast cancer prognosis, were
modelled as time-varying covariates lagged by one
year. Furthermore, we computed crude and adjusted
hazard ratio according to site of recurrence.

Results: Among the included 30,711 patients
(205,926 person-years (PY) of follow-up), 767

patients had at least one reoperation within 14 days
of primary surgery, and 4,769 patients developed
breast cancer recurrence. The incidence rate of recur-
rence was 24/1000 PY for reoperated patients and
23/1000 PY for non-reoperated patients. The corre-
sponding adjusted hazard ratio was 1.07 (95% CI,
0.89-1.28). The estimates did not vary by site of breast
cancer recurrence.

Conclusions: In this large cohort study, we found no
evidence of an association between reoperation due
to bleeding and breast cancer recurrence.

845. Opioid Use Prior to Incident Myocardial
Infarction and Subsequent Risk of Ischemic Stroke,
Venous Thromboembolism, and Death

Troels Munch1, Erzsébet Horváth-Puho1, Kasper
Adelborg1,2, Lars Pedersen1, Morten Schmidt1 and
Henrik T. Sørensen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Department of
Cardiology, Aarhus University Hospital, Aarhus,
Denmark

Background: Opioid use is associated with risk of
myocardial infarction (MI), but its prognostic impact
is unclear.

Objectives: To examine the impact of pre-admission
opioid use on MI prognosis.

Methods: Using Danish nationwide registries, this co-
hort study included all patients admitted for an incident
MI between 2006 and 2012. Patient were categorized
according to timing of last redeemed opioid prescrip-
tion prior to admission into either: current (0-30 days
prior), recent (31-365 days prior), former (365+ days
prior), or non-user. The primary outcome was all-cause
mortality at 30-days and 31-365-days following admis-
sion. Secondary outcomes included ischemic stroke
and venous thromboembolism. Mortality risk was
estimated using Kaplan-Meier method and hazard ra-
tios (HR) with 95% confidence intervals (CI) were
computed based on Cox-regression. Adjusted models
included age, gender, civil status, co-medication, sur-
gery, and comorbidity.

Results: The study included 53,466 MI patients
(8% current, 10% recent, 13% former, and 70%
non users). The 30-day mortality was 23% for cur-
rent users, 15% for recent users, 12% for former
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users and 11% for non-users. After multivariable
analysis, only current users compared with non-users
remained at an elevated risk of dying within 30 days
following admission, HR 1.30 (1.20-1.40). A similar
pattern was evident for 31-365-day all-cause mortal-
ity, with an adjusted HR of 1.46 (1.33-1.61) for cur-
rent users. Secondary outcome analysis showed a
possible increased risk of 30-day-VTE for current
(adjusted HR 1.51 (0.87-2.64)) and recent users (ad-
justed HR 1.50 (0.87-2.64)) compared with non-
users. This was also observed for 31-365-day VTE
(current users adjusted HR 1.58 (104-2.39) and recent
users adjusted HR 1.26 (0.83-1.92)). Preadmission
opioid use was not associated with ischemic stroke
following MI.

Conclusions: Use of opioids at time of incident MI
was associated with increased mortality rate within a
year.

846. Long Acting Bronchodilators and Risk of
Myocardial Infarction in Patients with Chronic
Obstructive Pulmonary Disease and Who Are at
High Risk for Cardiovascular Disease: A Quasi-
Cohort Approach

Sunning Tao1, Samy Suissa2, Sophie Dell’Aniello3

and Pierre Ernst4

1McGill University, Montreal; 2McGill University,
Montreal; 3McGill University, Montreal; 4McGill
University, Montreal

Background: Long-acting bronchodilators are the
mainstay of pharmacologic therapy for moderate to se-
vere chronic obstructive pulmonary disease (COPD),
yet the concern regarding their cardiovascular safety
remains.

Objectives: This study aimed to evaluate whether use
of long-acting bronchodilators increases the risk of
acute myocardial infarction (MI) in patients with
COPD who are at high risk for cardiovascular disease.

Methods: A new-user cohort of patients 55 years of
age or greater who were prescribed at least one long-
acting bronchodilator from September 2003 to August
2011 was identified using the Clinical Practice Re-
search Datalink (CPRD) and followed from the first
prescription up to a maximum of two years. The study
cohort was further restricted to patients at high risk for
cardiovascular disease at cohort entry. All cases of
acute MI occurring during follow-up were identified

and up to 5 quasi-cohort person-moments were se-
lected at random. The association between current
long-acting bronchodilator use and acute MI was esti-
mated using a quasi-cohort approach, focusing on
users of long-acting 2-agonists (LABA) and long-act-
ing muscarinic antagonist (LAMA) together, LABA
alone and LAMA alone.

Results: The cohort included 76,965 subjects, with
1,462 who had the outcome event of acute MI during
more than 49.6 million person-days of follow-up (rate
of acute MI: 10.8 per 1,000 person-years). The ad-
justed quasi-rate ratios of LABA and LAMA to-
gether, LABA alone and LAMA alone were 1.06
(95 % confidence interval [CI]: 0.82 to 1.37), 1.04
(95% CI: 0.85 to 1.27) and 0.91 (95% CI: 0.74 to
1.11), respectively, relative to no current use. The
adjusted quasi-rate differences were 0.65 (95% CI: -
2.15 to 3.37), 0.37 (95% CI: -1.88 to 2.45) and -
0.99 (95% CI: -3.13 to 0.98) per 1,000 person-years
for LABA and LAMA together, LABA alone and
LAMA alone, respectively.

Conclusions: The use of LABA and LAMA, given
alone or together, do not appear to increase the risk
of acute MI in patients with COPD at high risk for
cardiovascular disease.

847. Association of Proton Pump Inhibitor Use and
Acute Myocardial Infarction Among Privately
Insured Adults, 2001-2014

Suzanne N. Landi1, Jennifer L. Lund1, Virginia Pate1

and Robert S. Sandler2

1Department of Epidemiology, Gillings School of
Global Public Health, University of North Carolina
at Chapel Hill, Chapel Hill, NC, United States; 2Divi-
sion of Gastroenterology and Hepatology, School of
Medicine, University of North Carolina at Chapel
Hill, Chapel Hill, NC, United States

Background: Proton pump inhibitors (PPIs) are a fre-
quently prescribed medication in the United States.
While PPIs provide benefit for conditions like gastro-
esophageal reflux disease, recent studies detected an
increased risk of acute myocardial infarction (AMI)
associated with PPI use.

Objectives: To estimate the association of PPIs and
AMI among privately insured U.S. adults.
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Methods: Using the Truven Health Analytics
Marketscan database random one-percent sample, we
performed an as-treated analysis in a new user, active
comparator study to evaluate the effect of PPIs versus
histamine-2 receptor antagonists (H2RAs) on AMI
risk. We included adults aged >17 who were continu-
ously enrolled for ≥12 months prior to first prescrip-
tion for a PPI or H2RA in employer-based insurance
or supplemental Medicare plans from 2001-14. To
control measured confounding, we estimated the pro-
pensity of PPI use based on age, sex, region, obesity
and type 2 diabetes diagnoses, and prior prescription
use of antihypertensives, antidiabetics, statins, or
NSAIDs. We used Cox proportional hazards regres-
sion with stabilized standardized mortality ratio
(SMR) weighting to estimate adjusted hazard ratios
for AMI and 95% confidence intervals using robust
variance. Censoring occurred at drug switching, dis-
continuation, or end of enrollment.

Results: We identified 59,309 new users of PPIs or
H2RAs. The majority initiated a PPI (81.5%). Aver-
age follow-up time was 201.3 days for PPI users and
118.7 days for H2RA users. Mean age was 50.1 for
H2RA users and 52.3 for PPI users. Overall inci-
dence of AMI in our cohort was 2.2%, higher in
adults ≥65 (5.8%). PPI users were more likely to
have a prescription for an antihypertensive (44.3 vs
40.9%) or statin (25.1 vs 21.6%). PPI use was not
associated with an increased risk of AMI when
compared to H2RA use before (HR=0.99, 95% CI
0.76-1.29) or after SMR-weighting (HR=0.84, 95%
CI 0.64-1.10).

Conclusions: There was no increased risk of AMI as-
sociated with PPI use when compared to H2RA use,
providing reassuring evidence for the safety of PPI
use relative to a clinical alternative.

848. Incidence of Cardiovascular Events in New
Users of Overactive Bladder Medications in
Denmark

Jesper Hallas1, Andrea V. Margulis2, Anton
Pottegård1, Nina Kristiansen1, Christine L. Bui3,
Whitney Krueger3, Willem Jan Atsma4, Kwame
Appenteng5, Billy Franks4, Stefan de Vogel4,
Milbhor D’Silva5, Susana Perez-Gutthann2 and
Alejandro Arana2

1Dept. of Clinical Pharmacology, University of South-
ern Denmark, Odense, Denmark; 2

Pharmacoepidemiology and Risk Management, RTI

Health Solutions, Barcelona, Spain; 3

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 4Astellas, Leiden, Netherlands; 5Astellas,
Northbrook, IL, United States

Background: A higher prevalence of cardiovascular
comorbidities has been reported in users of
antimuscarinic overactive bladder (OAB) medications.

Objectives: We investigated whether the incidence
rate of acute myocardial infarction (AMI), stroke, car-
diovascular mortality, and all-cause mortality differed
comparing users of six different OAB drugs. A com-
posite endpoint, major adverse cardiac events
(MACE)—nonfatal AMI, nonfatal stroke, or cardio-
vascular mortality—was also examined.

Methods: Using the Danish national registries, we
identified a cohort of new users of oxybutynin,
tolterodine, solifenacin, fesoterodine, trospium, or
darifenacin, aged ≥18 years, 2004-2012. Follow-up
ended with event diagnosis, death, disenrollment, or
end of study period. Exposure to OAB drugs was
ascertained from the Danish National Prescription
Registry; outcomes were ascertained from the Danish
National Registry of Patients. We calculated crude
and age-sex–standardized incidence rates (SIR). Re-
gression models were used to estimate multivariable
adjusted incidence rate ratios (IRR) and 95% confi-
dence intervals for cardiovascular endpoints with refer-
ence to current exposure to other OAB drugs. In
addition, 12 different propensity score models were
constructed representing exposure propensity at cohort
entry (six different sets of comparators, for both current
and recent use).

Results: The study population included 72,917 patients;
60% female; mean age at cohort entry, 66 years. For cur-
rent use of any OAB drug, the SIR per 1,000 person-
years was 2.7 (2.5-2.9) for AMI, 1.3 (1.2-1.5) for stroke,
15.2 (14.8-15.6) for all-cause mortality, and 7.8 (7.5-
8.1) for MACE. We did not observe differences in risk
between any of the cardiovascular endpoints for any of
the individual OAB drugs with the age-sex-adjusted
IRRs or in the multivariate analyses: IRRs comparing
each individual drug with the other OAB drugs pooled
were generally around 1. The same pattern was observed
when adjustment was performed with propensity scores.

Conclusions: The risk of the targeted cardiovascular
endpoints was similar among individual OAB medica-
tions studied.
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849. Cardiovascular Risk in Users of
Antimuscarinic Drugs for Overactive Bladder: A
Cohort Study in the Swedish National Registers

Marie Linder1, Andrea V. Margulis2, Ingegärd
Anveden-Berglind1, Shahram Bahmanyar1, Christine
L. Bui3, Willem Jan Atsma4, Kwame Appenteng5,
Billy Franks4, Stefan de Vogel4, Milbhor D’Silva5,
Susana Perez-Gutthann2 and Alejandro Arana2

1Centre for Pharmacoepidemiology, Karolinska
Institutet, Stockholm, Sweden; 2

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 3

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 4Astellas, Leiden, Netherlands; 5Astellas,
Northbrook, IL, United States

Background: It has been noted that patients with
overactive bladder (OAB) may have increased cardio-
vascular (CV) risks, but we lack information on risks
in users of individual OAB drugs.

Objectives: In preparation for a postauthorization
safety study for mirabegron, a drug with a novel mech-
anism of action to treat OAB, we assessed the risk of
acute myocardial infarction (AMI), stroke, CV mortal-
ity and all-cause mortality in users of individual
antimuscarinic OAB drugs.

Methods: We identified new users of tolterodine,
solifenacin, fesoterodine, darifenacin, and
oxybutynin aged ≥18 years without cancer or HIV
from the Swedish National Registers in years 2006-
2012. We estimated age-sex-standardized incidence
rates per 1,000 person-years (IRs) and incidence rate
ratios (IRRs). For the latter, we used propensity
scores with a large number of variables, we trimmed
the distribution tails, estimated IRRs in deciles of
scores, and pooled IRRs using Mantel-Haenzel
methods. We report point estimates and 95% confi-
dence intervals.

Results: The cohort of 130,944 patients had a mean
age of 66 years; 60% were women. The most com-
monly used OAB drugs were tolterodine, solifenacin
and fesoterodine. During follow-up, 4% had an AMI,
5% had a stroke, 3% died of CV causes and 8% died
of any cause.
For current use of the three most commonly used

OAB drugs, the standardized IR (95% CI) for AMI
was lowest for fesoterodine, 8.2 (6.6-9.8), and greatest

for tolterodine, 13.3 (12.3-14.3). For stroke, it was
lowest for solifenacin, 16.9 (15.6-18.1), and greatest
for tolterodine, 21.0 (19.7-22.3). For CV mortality, it
was lowest for fesoterodine, 4.2 (3.0-5.4), and greatest
for tolterodine, 7.8 (7.0-8.5). For all-cause mortality, it
was lowest for fesoterodine, 12.4 (10.4-14.4), and
greatest for tolterodine, 21.4 (20.1-22.6).
With reference to current use of tolterodine, IRRs

for current use of solifenacin and fesoterodine for all
endpoints were lower than one, between 0.69 (95%
CI, 0.48-0.99) and 0.88 (0.79-0.98). Other point esti-
mates were close to one, generally below.

Conclusions: We observed higher CV risks with
tolterodine than with solifenacin and fesoterodine.

850. Development of a Predictive Model for Drug-
Induced QT Prolongation in the Inpatient Setting
Using Electronic Health Record Data

Juan M. Hincapie-Castillo1, Benjamin Staley2, Carl
Henriksen1, Arwa Saidi3, Gigi Lipori2 and Almut G.
Winterstein1,4

1Department of Pharmaceutical Outcomes and Policy,
University of Florida, Gainesville, FL, United States;
2University of Florida Health Shands Hospital,
Gainesville, FL, United States; 3Deparment of Pediat-
rics, College of Medicine, University of Florida,
Gainesville, FL, United States; 4Deparment of Epide-
miology and Biostatistics, University of Florida,
Gainesville, FL, United States

Background: Several medications have been found to
cause cardiac arrhythmias even at therapeutic doses.
One of the most common drug-induced alterations to
the electrical activity of the heart is prolongation of
the QT interval. Displayed in electrocardiograms, this
interval represents the electrical depolarization and re-
polarization of ventricles. Focus on prevention of QT
prolongation in clinical practice is imperative as it is
a precursor of Torsades de Pointes, a life threatening
polymorphic tachycardia that can easily degenerate
into ventricular fibrillation and sudden cardiac death.

Objectives: We aimed to construct a dynamic predic-
tive risk model for severe QT prolongation in hospital-
ized patients at risk for this arrhythmia for purposes of
real-time use in inpatient electronic health records
(EHR).

Methods: We established a retrospective cohort from
the two largest University of Florida affiliated
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hospitals including all admissions aged ≥ 18 years be-
tween 1/2012 – 10/2013. We operationalized 27 risk
factors for automated EHR retrieval, and upon univar-
iate analyses, retained 20 for model inclusion. Severe
QT prolongation was defined as the Bazett’s formula-
corrected QT value (QTc) interval ≥ 500 ms or an in-
crease in QTc interval of ≥ 60 ms from baseline. For
each of the first 5 hospital days with exposure to pro-
QT meds we predicted QT prolongation at the follow-
ing hospital day using multivariate logistic regression.

Results: A total of 1,672 QT prolongation events oc-
curred in 165,847 risk days during the study period. C-
statistics varied between 0.78 and 0.82 depending on
the hospital day. TheC-statisticmodel for the combined
5 days of hospitalization was 0.79. Strongly predictive
risk factors (p < 0.01) included age, BMI, history of
heart failure, acutemyocardial infarction, cardiomyopa-
thy, hypocalcemia, bradycardia, number of high risk
pro-QTmeds, history of an abnormal QTc, and increase
in the QTc interval on the previous hospital day.

Conclusions: Risk models achieved good predictive
validity. All risk factors were operationalized from dis-
crete EHR fields and allow for full automation for real-
time prediction of high-risk patients.

851. Trends in Oral Glucocorticoid Utilization
Among Older Adults with Respiratory Disease

M. Amine Amiche1, Linda E. Lévesque1,2, Tara
Gomes1,2,3, Jonathan D. Adachi4 and Suzanne M.
Cadarette1,2

1Leslie Dan Faculty of Pharmacy, University of To-
ronto, Toronto, ON, Canada; 2Institute for Clinical
Evaluative Sciences, Toronto, ON, Canada; 3St. Mi-
chael’s Hospital, Toronto, ON, Canada; 4Department
of Medicine, McMaster University, Hamilton, ON,
Canada

Background: Oral glucocorticoids (GC) are critical
anti-inflammatory agents, yet they increase the risk
for osteoporosis, myopathy, hyperglycemia, and hy-
pertension. The management of respiratory disease
(asthma and chronic obstructive pulmonary disease)
with oral GCs has changed over time, with an aim to
reduce oral GC exposure and preference for inhaled
GCs and bronchodilators.

Objectives: To describe changes in prescribing pat-
terns of chronic oral GCs over time among older adults
with respiratory disease.

Methods: We identified community-dwelling adults
(aged 66+ years) with respiratory disease initiating
chronic oral GC therapy in Ontario using healthcare
claims data, 1998/01-2012/12. Chronic oral GC use
was defined as ≥450 mg prednisone equivalent and ≥
2 prescriptions over a 6-month period. Oral GC dura-
tion and cumulative dose, dispensing of inhaled GCs
and bronchodilators, and prescriber specialties were
described by calendar year. Spline regressions were
used to describe quarterly trends in oral GC utilization.

Results: We identified 80,770 chronic oral GC users
with respiratory disease (45% men, mean age=75.0
years, SD=6.6). Age and sex were similar over time.
We observed a downward linear trend over time,
representing a reduction of 93% in the median days of
GC exposure from 1998 to 2012 (58 days [IQR:93] in
1998 to 30 days [IQR:63] in 2012), yet only 17% (linear
trend) reduction in the GC cumulative dose (median
1080 mg [IQR:1250] to 925 mg [IQR:1110]). The con-
comitant use of bronchodilators showed a convex curve
with an initial decrease, followed by increase after
2007. Oral GC prescriber specialty changed little over
time (overall: 11% respirologists, 6% rheumatologists,
and 69% general practitioners).

Conclusions: Duration of oral GC use among older
adults with respiratory disease decreased over time,
yet the cumulative dose remained similar. These re-
sults suggest that patients are receiving higher GC
doses for shorter duration despite recent efforts to re-
duce the total exposure.

852. Use of Glucocorticoids and Risk of
Community-Acquired Staphylococcus aureus
Bacteraemia: A Population-Based Case-Control
Study

Jesper Smit1, Achim Kaasch2, Mette Søgaard3, Reimar
W. Thomsen3, Henrik Nielsen4, Trine Frøslev3 and
Henrik C. Schønheyder1

1Department of Clinical Microbiology, Aalborg Uni-
versity Hospital, Aalborg, Denmark; 2Institute for
Medical Microbiology, Immunology and Hygiene,
University of Cologne, Cologne, Germany; 3Depart-
ment of Clinical Epidemiology, Aarhus University
Hospital, Aarhus, Denmark; 4Department of Infec-
tious Diseases, Aalborg University Hospital, Aalborg,
Denmark

Background: Glucocorticoids exert multiple regula-
tory effects on the immune system, which may
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increase the risk of Staphylococcus aureus bacteraemia
(SAB) among users. However, existing clinical data
are sparse and conflicting.

Objectives: We investigated the risk of community-
acquired (CA) SAB in users and non-users of systemic
glucocorticoids.

Methods: We utilized population-based medical reg-
istries to conduct a case-control study including all
adults with first-time CA-SAB and population controls
matched by age, gender, and residence. The study set-
ting was Northern Denmark between 2000 and 2011.
Glucocorticoid users were categorized as current users
(new or long-term use), former users, and non-users.
Using conditional logistic regression, we computed
odds ratios (ORs) of CA-SAB according to glucocorti-
coid exposure, overall and by 90-day prednisolone-
equivalent cumulative dose. We adjusted for marital
status, coexisting morbidity, and recent use of antibi-
otics and immunomodulating agents.

Results: We identified 2,638 patients with first-time
CA-SAB and 26,379 matched population controls.
Current glucocorticoid users experienced considerably
increased risk of CA-SAB compared to non-users (ad-
justed OR=2.48 (95% confidence interval (CI), 2.12-
2.90). The adjusted OR was 2.73 (95% CI, 2.17-
3.45) among new users, 2.31 (95% CI, 1.90-2.82)
among long-term users, and much lower at 1.33
(95% CI, 0.98-1.81) among former users of glucocor-
ticoids, as compared to non-users. The risk of CA-
SAB increased with higher 90-day cumulative doses.
Compared with non-users of glucocorticoids, the ad-
justed OR was 1.32 (95% CI, 1.01-1.72) for persons
with a cumulative dose ≤150 mg, 2.42 (95% CI,
1.76-3.33) for persons whose cumulative dose was
>500-1000 mg, and as high as 6.25 (95% CI, 4.74-
8.23) for persons with a cumulative dose >1000 mg.

Conclusions: Glucocorticoid use was associated with
substantially increased risk of CA-SAB. The risk in-
creased with higher cumulative dose, revealing a dis-
tinct dose-response relation.

853. Use of Glucocorticoids and the Risk of
Osteoporotic Fracture in Patients with Sarcoidosis

Olorunfemi Oshaghagbemi, Johanna Driessen, Peter
Vestergaard, Joop van den Bergh and Frank deVries

Epidemiology, Care and Public Health Research Insti-
tute (CAPHRI), Maastricht University, Maastricht,

Limburg, Netherlands; Clinical Pharmacy and Toxicol-
ogy, Maastricht University Medical Centre, Maastricht,
Limburg, Netherlands; Pharmacoepidemiology and
Clinical Pharmacology, Utrecht Institute of Pharmaceu-
tical Sciences, Utrecht, Utrecht, Netherlands

Background: Sarcoidosis is a chronic inflammatory
multisystem disorder that manifests in every organ, in-
cluding the bone. Glucocorticosteroids (GCs) are key
to disease management, but are associated with de-
creased bone density and an increased risk of fractures.

Objectives: To examine the risk of osteoporotic frac-
tures in sarcoidosis patients receiving GCs.

Methods: A population-based case-control study was
performed using the Danish National Database. Cases
were those who sustained a fracture and controls
(matched on age and gender) were those without a
fracture during the study period (1 Jan 1996 – 31
Dec 2011), all aged 18 years or older. Index date
was the date of the initial fracture (controls received
the same date as their matched case). GC use was de-
fined prior to index-date, and patients were classified
as current users (1-91days prior to index), recent (92-
182 days), past (183-264days) and distant >364 days).
All analyses were stratified by sarcoidosis diagnosis
(yes/no). Conditional logistic regression estimated
odds ratios (OR) for the risk of fracture in individuals
with and without sarcoidosis using GC and compared
to individuals without GC use. Analyses were adjusted
for comorbidities and recent medications.

Results: Among cases (n=376,858) there were 493
(0.13%) with sarcoidosis and 14,751 (3.9%) with cur-
rent GC use. Similarly, among controls (n=376,858)
402 (0.1%) had sarcoidosis and 9,789 (2.6%) had cur-
rent exposure to GCs. In the adjusted analysis, current
GC exposure was associated with a significant in-
creased osteoporotic fracture risk in sarcoidosis
(ORadj=1.74, 95% CI 1.17-2.58) and non-sarcoidosis
(ORadj=1.38, 95% CI 1.32-1.40) patients. The noted
risk was not significantly different between sarcoidosis
and non-sarcoidosis patients. There was also no signif-
icant fracture risk for recent, past or distant GC use, as
compared to non-users.

Conclusions: In a population-based case-control study
we identified increased osteoporotic fracture risk with
current GC use. This risk was not different between
patients with and without sarcoidosis, suggesting the
disease itself may not increase osteoporotic fracture
risk.

abstract 495

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



854. Risk of Lymphoma in Users of Topical
Tacrolimus, Pimecrolimus and Corticosteroids
(JOELLE Study)

Jordi Castellsague1, Josephina J. G. Kuiper2, Anton
Pottegård3, Ingegärd A. Berglind4, Daniel Dedman5,
Lia Gutierrez1, Brian Calingaert6, Myrthe P. P. van
Herk-Sukel2, Jesper Hallas3, Anders Sundström4,
Arlene Gallagher5, James A. Kaye6, Carolina Pardo7,
Kenneth J. Rothman6 and Susana Perez-Gutthann1

1Epidemiology, RTI Health Solutions, Barcelona,
Spain; 2Drug Outcomes Research, PHARMO Insti-
tute, Utrecht, Netherlands; 3Insitute of Public Health,
University of Southern Denmark, Odense, Denmark; 4

Department of Medicine, Centre for
Pharmacoepidemiology, Karolinska Institutet, Stock-
holm, Sweden; 5Clinical Practice Research Datalink,
The Medicines and Healthcare Products Agency, Lon-
don, United Kingdom; 6Epidemiology, RTI Health So-
lutions, Research Triangle Park, NC, United States; 7
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Astellas Pharma Global Development Europe, Leiden,
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Background: Topical tacrolimus (TAC) is indicated
for the treatment of moderate to severe atopic dermati-
tis (AD), and topical pimecrolimus (PIM) for the treat-
ment of mild to moderate AD. Data on the risk of
lymphoma associated with use of these medications
are inconclusive.

Objectives: To estimate the incidence rate ratio (IRR)
of lymphoma, including cutaneous T-cell lymphoma
(CTCL), in children and adults comparing new users
of TAC and PIM with users of moderate- to high-po-
tency topical corticosteroids (TCS), and users of TCS
with general population untreated subjects.

Methods: Cohort study in thePHARMODatabaseNet-
work (Netherlands), the Danish and Swedish national
registers, and the Clinical Practice Research Datalink
(United Kingdom), with RTI-HS acting as coordinat-
ing/pooled analysis center. New users of TAC and PIM
were frequency matched to users of TCS on twentiles
of propensity scores; users of TCS were individually
matched to untreated subjects on age, sex, region, and
calendar year. We estimated IRRs and 95% confidence
intervals (CI) usingMantel-Haenszel methods.

Results: We included (a) 19,948 children and 66,127
adults treated with TAC matched with 79,700

children and 264,482 adults treated with TCS; (b)
23,840 children and 37,417 adults treated with PIM
matched with 90,268 children and 149,671 adults
treated with TCS; and (c) 79,040 children and 257,074
adults untreated with any study medication. For use of
TAC vs. TCS, the adjusted IRR (95% CI) for any lym-
phoma was 3.74 (1.00-14.06) in children and 1.27
(0.94-1.71) in adults; by lymphoma type, the highest
IRR was 1.76 (0.81-3.79) for CTCL in adults. For PIM
vs. TCS, the IRR for any lymphoma was 1.07 (0.25-
4.60) in children and 1.03 (0.71-1.51) in adults; by lym-
phoma type, the highest IRR was 1.31 (0.33-5.14) for
CTCL in adults. The IRR for adults treated with TCS
vs. untreated subjects was 1.49 (1.19-1.87) for any lym-
phoma and 10.66 (2.60-43.75) for CTCL.

Conclusions: These results suggest an association be-
tween TAC and PIM and the risk of lymphoma. Resid-
ual confounding by AD severity, reverse causation
(particularly for CTCL), and surveillance bias cannot
be ruled out.

855. Pharmacological Treatments Preceding
Diagnosis Of Progressive Multifocal
Leukencephalopathy

Sarah Burkill1, Ellen Iacobaeus2, Shahram
Bahmanyar1, Lou Brundin2, Michael Fored3, Tomas
Olsson2 and Scott Montgomery3,4

1Centre for Pharmocoepodemiology, Department of
Medicine, Solna, Karolinska Institutet, Stockholm,
Sweden; 2Department of Clinical Neurosciences,
Karolinska Institutet, Stockholm, Sweden; 3Clinical
Epidemiology Unit, Department of Medicine, Solna,
Karolinska Institutet, Stockholm, Sweden; 4Clinical
Epidemology and Biostatistics, Örebro University,
Örebro, Sweden

Background: Progressive multifocal
leukencephalopathy (PML) is a rare, often fatal viral
disease, which affects the white matter of the brain.
It is caused by John Cunningham (JC) polyomavirus,
which is present in most people and is usually harm-
less. For immunocompromised persons, such as those
who are taking immunosuppressive treatments, the
risk of JC virus causing PML is increased, although
still rare. As PML diagnosis is not always accurate,
epidemiology of PML, including the true incidence
and patient characteristics, is incompletely described.

Objectives: To identify pharmacological treatments
preceding diagnosis of definitive, probable and
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possible PML, after excluding incorrect PML diagno-
ses by medical record review.

Methods: Patients with a PML diagnosis in Sweden
between 1988 and 2013 were identified through the
Patient register using ICD 9 code 046D and ICD 10
code A81.2 (n=281). Medical records were reviewed
and information on clinical characteristics and phar-
macological treatments were collected. Each of the di-
agnoses was determined as definite PML, possible
PML, probable PML or non-PML based on the con-
sensus statement for the AAN neuroinfectious disease
section published in 2013. (PMCID: 3662270).

Results: Medical records for 251 patients (89%) were
available and examined. In total, 84 (33%) of the 251
PML diagnoses were confirmed. For those with a re-
cord of being exposed to immunosuppressant drugs,
60 (65%) of the 92 records were confirmed as being
definite PML. Among 12 patients exposed to rituxi-
mab 11 (92%) had definite and 1 (8%) had probable
PML. For the 9 natalizumab users, 8 (89%) had defi-
nite PML and 1 (11%) was diagnosed incorrectly.

Conclusions: A substantial proportion of PML diag-
noses recorded in Sweden are incorrect, however
amongst those exposed to immunosuppressants such
as rituximab and natalizumab the majority of diagno-
ses are correct. Assessing immunosuppressive drug
history could be an important part of the diagnostic
processes for PML.

856. Association Between Breast Cancer
Recurrence With Immunosuppression In
Rheumatoid Arthritis And Inflammatory Bowel
Disease: A Cohort Study

Ronac Mamtani1, Amy S. Clark1, Frank I. Scott2,
Colleen M. Brensinger3, Ben Boursi3, Lang Chen4,
Fenglong Xie4, Huifeng Yun5, Mark T. Osterman3,
Jeffrey R. Curtis4 and James D. Lewis3

1Abramson Cancer Center, University of Pennsylva-
nia, Philadelphia, PA, United States; 2Division of
Gastroenterology, University of Colorado School of
Medicine, Denver, CO, United States; 3Biostatistics
and Epidemiology, University of Pennsyvlania, Phila-
delphia, PA, United States; 4Division of Clinical Im-
munology and Rheumatology, University of Alabama
at Birmingham, Birmingham, AL, United States; 5De-
partment of Epidemiology, University of Alabama at
Birmingham, Birmingham, AL, United States

Background: Breast cancer recurrence may be pro-
moted by immunosuppression due to decreased im-
mune surveillance.

Objectives: Among patients with immune-mediated
disease and previously treated breast cancer, we exam-
ined rates of breast cancer recurrence with use of
methotrexate, thiopurines, and anti-TNF therapy.

Methods: Three retrospective cohort studies within
Medicare (2000-2012) included women with rheuma-
toid arthritis or inflammatory bowel disease who com-
pleted surgery for primary breast cancer. Recurrent or
second primary breast cancers beyond 365 days from
initial surgery were identified. Separate Cox regression
models examined risk of cancer recurrence with use of
methotrexate, thiopurines, and anti-TNF therapy after
surgery, each compared to no use. Analyses were
matched on type of breast surgery, and receipt and
type of adjuvant therapy.

Results: Across all medication groups, 107 women
developed breast cancer recurrence during 5,196 per-
son-years. Incidence rates were 20.3 and 19.6 per
1,000 person-years in methotrexate users and
nonusers, 32.3 and 17.6 in thiopurine users and
nonusers, and 22.3 and 19.5 in anti-TNF users and
nonusers, respectively. There was no significantly in-
creased risk of breast cancer recurrence with use of
methotrexate (adjusted hazard ratio [HR] 1.07, 95%
CI 0.67-1.69), anti-TNF therapy (HR 1.13, 95% CI
0.65-1.97), or thiopurines (HR 2.10, 95% CI 0.62-
7.14).

Conclusions: Among women with immune-mediated
disease and treated breast cancer, there was no signif-
icantly increased risk of breast cancer recurrence with
methotrexate, thiopurine, or anti-TNF therapy, al-
though we cannot rule out a 2-fold or greater increased
risk with thiopurines. These data may help clinicians
to better assess the risk-benefit relationship when
choosing between common immunosuppressants for
patients with a history of cancer.

857. Safety and Effectiveness of Dabigatran
Relative to Warfarin in Routine Clinical Practice–
Interim Results of a Long-Term Study Program

Krista F. Huybrechts1, Dorothee B. Bartels2,
Chandrasekar Gopalakrishnan1, John D. Seeger1,3,
Kristina Zint2, Katsiaryna Bykov1 and Sebastian
Schneeweiss1
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economics, Brigham and Women’s Hospital, Harvard
Medical School, Boston, MA, United States; 2Global
Pharmacoepidemiology, Boehringer Ingelheim,
Ingelheim am Rhein, Germany; 3Epidemiology,
Optum, Waltham, MA, United States

Background: Dabigatran etexilate is a newer oral anti-
coagulant developed as an alternative to warfarin for
stroke prevention in patients with non-valvular atrial fi-
brillation (NVAF). Although the efficacy and safety of
dabigatran were established in a randomized trial, evalu-
ation of its effects in routine clinical practice is ongoing.

Objectives: Quantification of the comparative safety
and effectiveness of dabigatran in routine care within
two large US commercial health insurance databases,
Truven MarketScan (MS) and Optum Clinformatics
(OC).

Methods: Cohort design with propensity score (PS)
matching to compare new initiators of dabigatran with
warfarin between Oct 2010 and Jun 2013. Primary
outcomes were stroke and major bleeding. Propor-
tional hazards regression of time to outcome was con-
ducted separately within each data source and results
were pooled.

Results: There were 22,336 PS matched dabigatran
and warfarin initiators with NVAF pooled across data
sources (MS=18,276; OC=4,060). The matching re-
sulted in well balanced cohorts with no individual
characteristic having an absolute standardized differ-
ence >0.1. The average follow-up for the as-treated
analyses was 5 months for dabigatran and 4 months
for warfarin. There were 65 strokes amongst
dabigatran initiators and 78 strokes amongst warfarin
initiators for a pooled HR of 0.72 (95% CI 0.52 –
1.00) (MS; HR=0.64, 95% CI=0.44-0.93, OC;
HR=1.11, 95% CI=0.54-2.31). For the outcome of
major hemorrhage, there were 395 events amongst
dabigatran initiators and 459 events amongst warfarin
initiators for a pooled HR of 0.74, 95% CI=0.64 –
0.84) (MS; HR=0.77, 95% CI=0.67 - 0.89, OC;
HR=0.51, 95% CI=0.34 - 0.76). Pooled results in
the full cohort were fairly consistent across numerous
subgroup and sensitivity analyses, however, compara-
tive conclusions within some subgroups are limited by
small numbers and limited follow-up time.

Conclusions: Analyses from this ongoing long-term
study program suggest a reduced risk of both stroke
and major hemorrhage for dabigatran relative to

warfarin. Continued follow-up will increase the sample
size, permitting greater precision in effect estimates.

858. Comparative Effectiveness and Safety of New
Oral Anticoagulants (NOACs) and Warfarin in
Patients with Atrial Fibrillation: A Multi-Database
Study in the US and UK

M. Sanni Ali1,2,3, Rianne van den Ham1, Rolf H. H.
Groenwold1,2, Mikkel Z. Ankarfeldt2,4, Erpur
Adalsteinsson4, Cynthia Girman5,6 and Olaf H.
Klungel1,2

1Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht, Netherlands; 2

Julius Center for Health Science and Primary Care,
University Medical Center Utrecht, Utrecht, Nether-
lands; 3Nuffield Department of Orthopaedics,
Rheumatology, Musculoskeletal Sciences, University
of Oxford, Oxford, UK, United Kingdom; 4Novo
Nordisk A/S, Denmark, Denmark; 5Center for
Pharmacoepidemiology, UNC Gillings School of
Global Public Health, Chapel Hill, NC, United States;
6CERobs Consulting, LLC, Chapel Hill, NC, United
States

Background: Potential bias due to channelling of pa-
tients to newly approved medications due to patient,
physician, and system-related factors as well as rapid
changes in the characteristics of the user population
during the early phase after launch pose major meth-
odological challenges.

Objectives: To compare characteristics of patients
starting on different oral anticoagulant(OAC) medica-
tions and the risk of ischaemic stroke (IS), acute myo-
cardial infarction(AMI) as well as major bleeds (MB)
over time since launch.

Methods: Using the US MarketScan commercial
claims and the UK CPRD database, we included atrial
fibrillation/flutter patients who started OAC if they
were enrolled at least 6 months and not using oral
OAC medications during the six months prior to start
of OAC(index date), were 18 years or older. Hazard ra-
tios(HR) for IS, AMI, and MB were estimated in users
of new oral anticoagulants (NOACs, dabigatran and
rivaroxaban) versus warfarin at different time periods
after launch using multivariable Cox regression and
propensity scores(PS) methods. Confounder distribu-
tions among the groups were summarized as PS and
time trends since launch were assessed.
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Results: In general, the US MarketScan population
was at lower risk for stroke compared to the UK pop-
ulation(younger and had lower mean CHA2DS2-
VASc score) although the trend over time was similar
between different OAC medications. There was sub-
stantial overlap in PS distributions between the treat-
ment groups in both datasets. The risk of IS for
NOACs was lower in MarketScan [HR 0.74, 95%CI:
0.61; 0.90] but higher in CPRD [HR: 1.31, 95%CI:
1.04; 1.65]. The risk for AMI was similar for NOACs
and warfarin whereas the risk of MB was higher in
NOACs compared to warfarin [HR: 1.34, 95%CI:
1.11; 1.62 in MarketScan and 1.41, 95%CI: 1.06;
1.87 in CPRD]. HRs were similar from PS methods.

Conclusions: Differences between characteristics for
NOAC users compared to warfarin users were small
with no noticeable change over the years suggesting
minimal channelling bias after launch. Treatment with
NOACs seems to be have lower risk IS for US patients
compared to UK patients.

859. Clinical Events Preceding Changes During
Treatment With Non-VKA Oral Anticoagulants In
Patients With Atrial Fibrillation

Maja Hellfritzsch1, Erik L. Grove2, Steen E. Husted3,
Lotte Rasmussen1, Birgitte K. Poulsen4, Søren P.
Johnsen5, Jesper Hallas1 and Anton Pottegård1

1Clinical Pharmacology, Department of Public Health,
University of Southern Denmark, Odense, Denmark; 2

Department of Cardiology, AarhusUniversityHospital,
Aarhus, Denmark; 3Department of Internal Medicine,
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ogy, AarhusUniversityHospital, Aarhus,Denmark

Background: Switching between oral anticoagulants
and treatment discontinuation are common events dur-
ing therapy with non-vitamin K antagonist oral antico-
agulants (NOACs) in patients with atrial fibrillation.
However, knowledge on the reasons leading to these
treatment changes is scarce.

Objectives: To identify potential reasons for treatment
changes during NOAC therapy in patients with atrial
fibrillation through exploration of clinical events pre-
ceding these changes.

Methods: We performed a nationwide register-based
study including all registered Danish atrial fibrillation

patients initiating a NOAC in the period August
2011 to October 2015 (n=43,500). We explored rea-
sons leading to changes in NOAC treatment by identi-
fying clinical events preceding switches from vitamin
K antagonists (VKA) to NOAC, switches from NOAC
to VKA, and discontinuations of NOACs.

Results: Among 22,764 NOAC users experiencing
≥1 treatment changes during the study period,
14,206 switched from VKA to NOAC, 4,670
switched from NOAC to VKA, and 8,151
discontinued NOAC. Approximately half of treat-
ment changes were preceded by a hospitalization
and in 1 in 5 treatment changes, a relevant preceding
clinical event was identified. Switches from VKA to
NOAC were most often preceded by a thromboem-
bolic event (7.3%), whereas cardioversion was the
most common event prior to a switch from NOAC
to VKA (10.7%). Discontinuations were most often
preceded by bleeding events (7.3%).

Conclusions: Treatment changes during NOAC treat-
ment in atrial fibrillation are rarely preceded by a clin-
ical event related to the use of anticoagulants. Potential
reasons for treatment changes can be identified by con-
sidering preceding clinical events using health regis-
tries. Detailed information on reasons for treatment
changes requires data acquired directly from the pa-
tient or physician.

860. Hospitalization and Length of Stay Among
Patients with Non-Valvular Atrial Fibrillation
Taking Dabigatran or Warfarin: A Population-
Based Cohort Study

Wallis C. Y. Lau1, Xue Li1, Ian C. K. Wong1,2 and
Esther W. Chan1

1Pharmacology and Pharmacy, The University of
Hong Kong, Hong Kong; 2School of Pharmacy, Uni-
versity College London, London, United Kingdom

Background: Previous studies showed that
dabigatran use was associated with reduced hospital
resources utilization when compared to warfarin in
clinical trial settings. However, this has not been
well studied in the general population, especially
among Asians.

Objectives: To compare the rate of hospitaliza-
tion and length of stay (LOS) associated with
the use of dabigatran and warfarin in the real-
life setting.
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Methods: This study utilized the population-wide da-
tabase managed by the Hong Kong Hospital Author-
ity. Patients newly diagnosed with NVAF during
2010-2014 and received dabigatran or warfarin were
identified and followed up until September 2015.
Rates of hospitalization and total LOS related to ische-
mic stroke, intracranial hemorrhage(ICH), and all
causes were assessed by zero-inflated negative bino-
mial regression with 1:1 propensity-score matching.

Results: Preliminary results indicated that among
51,946 patients with AF, 6192 eligible users of
dabigatran or warfarin were matched by propensity-
score. Dabigatran users had a lower rate of all-cause
hospitalization(1.1 vs. 1.3 hospitalizations per pa-
tient-year[py];incidence rate ratio[IRR]=0.78;95%
confidence interval[CI]=0.72-0.84) and shorter LOS
(6.8 vs. 9.5 days per py;IRR=0.69;95%CI=0.62-
0.77) when compared to warfarin. For ischemic stroke,
dabigatran and warfarin users had comparable rate of
hospitalization(1.9 vs. 1.7 hospitalizations per 100
py;IRR=1.22;95%CI=0.79-1.87) and LOS (37.4 vs.
39.8 days per 100 py;IRR=1.30;95%CI=0.70-2.41).
The rate of hospitalization with ICH was lower with
dabigatran versus warfarin (0.5 vs. 1.4 hospitalizations
per 100py;IRR=0.29;95%CI=0.15-0.55), with no
significant difference in LOS(13.6 vs. 25.2 days per
100 py;IRR=1.28;95%CI=0.62-2.61).

Conclusions: This study showed that dabigatran use
was associated with a lower rate of all-cause hospital-
ization and shorter LOS versus warfarin. Specifically,
dabigatran users had a lower rate of hospitalization
with ICH and a comparable rate of hospitalization with
ischemic stroke. There were no significant differences
in the LOS with respect to hospitalizations with ische-
mic stroke and ICH.

861. The Safety and Effectiveness of New Oral
Anticoagulants versus Vitamin K Antagonists -
Pilot Implementation of a Real-Time Monitoring
Program in Italy

Flavia Mayer1, Ursula Kirchmayer1, Nera Agabiti1,
Valeria Belleudi1, Giovanna Cappai1, Mirko Di
Martino1, Danilo Fusco1, Sebastian Schneeweiss2,
Marina Davoli1 and Elisabetta Patorno2

1Department of Epidemiology, Lazio Regional Health
Service, Rome, Italy; 2Division of Pharmaco-
epidemiology and Pharmacoeconomics, Brigham and
Women’s Hospital and Harvard Medical School,
Boston, MA, United States

Background: Electronic healthcare data are a valuable
resource to assess post-approval safety ofmedical prod-
ucts in Italy. The regional government of Lazio (Italy)
ordered the implementation of a real-time monitoring
program for all patients prescribed with NewOral Anti-
coagulants (NOACs) in Lazio. This pilot phase will lay
the foundation for the development of a nationwide dis-
tributed monitoring system.

Objectives: To evaluate effectiveness and safety of
NOACs vs. Vitamin K antagonists (VKAs) in patients
with atrial fibrillation as treated in routine care.

Methods:We conducted a cohort study using a sequen-
tial propensity-score (PS) matched design for 5 monitor-
ing periods between July 2013 and December 2014. In
each period, we 1:1 matched NOAC and VKA initiators
with the nearest PS value. We calculated Hazard Ratios
(HRs) and 95% confidence intervals (CI) for total mor-
tality (ICD-9 codes 001-999), cardiovascular mortality
(ICD-9 codes 390-459) and myocardial infarction
(ICD-9 codes 410-414 and ICD-9-CM codes 410.x0,
410.x1) Patients were followed-up from the first pre-
scription until the occurrence of a study outcome, death,
health care disenrollment, switching, treatment discon-
tinuation, whichever came first. For each monitoring pe-
riod, sequential analyses and group sequential test were
performed for each outcome.

Results: During the overall study period, 11894 anti-
coagulant users were enrolled, 32% of whom used
NOACs. After PS matching 6282 patients contributed
to the analyses. Adjusted HR for total mortality moved
from 0.28 (CI 0.10-0.75) in the first monitoring period
to 0.92 (CI 0.65-1.29) in the last period. HRs for car-
diovascular mortality and myocardial infarction were
0.26 (CI 0.05-1.21) and 0.25 (CI 0.03-2.26) in the first
period and 0.99 (CI 0.63-1.58) and 0.76 (CI 0.41-1.43)
in the fifth period.

Conclusions: Results from the early stage of this
monitoring program indicate no significant differ-
ences between NOACs and VKAs for study out-
comes. Further data accrual is warranted to obtain
more precise results and to explore additional safety
and effectiveness outcomes.

862. Stroke, Bleeding, and Mortality Risks in Older
Patients Treated with Dabigatran or Rivaroxaban
for Nonvalvular Atrial Fibrillation

David J. Graham1, Marsha E. Reichman1, Michael
Wernecke2, Ya-Hui Hsueh1, Rima Izem1, Mary Ross
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1Center for Drug Evaluation and Research, Food and
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Background: Dabigatran and rivaroxaban are non-vi-
tamin K oral anticoagulants approved for stroke pre-
vention in patients with nonvalvular atrial fibrillation.
There are no randomized head-to-head comparisons
of these drugs.

Objectives: To compare stroke, bleeding, and mortal-
ity risks in patients initiating treatment with standard
doses of dabigatran or rivaroxaban for nonvalvular
atrial fibrillation.

Methods: Cohorts of treatment-naive patients with
nonvalvular atrial fibrillation who initiated treatment
with standard doses of dabigatran (150 mg twice-
daily) or rivaroxaban (20 mg once-daily) were created
using national Medicare data. Differences in baseline
characteristics were adjusted using stabilized inverse
probability of treatment weights based on propensity
scores. Cox proportional hazards regression was used
to estimate hazard ratios (HR) and 95% confidence in-
tervals (CI) for thromboembolic stroke, intracranial
hemorrhage, major extracranial bleeding including
major gastrointestinal bleeding, and mortality, with
rivaroxaban as the reference.

Results: A total of 52,240 dabigatran and 66,651
rivaroxabanpatients contributed15,524and20,199per-
son-years of on-treatment follow-up, respectively,
during which 2537 primary outcome events were
observed.Dabigatranwas associatedwith a non-statisti-
cally significant increase in the HR for thromboembolic
stroke (HR=1.24,95%CI0.99-1.55,p=0.066), statisti-
cally significant reductions in intracranial hemorrhage
(HR=0.61, 95% CI 0.44-0.83, p=0.002), major extra-
cranial bleeding (HR=0.67, 95% CI 0.60-0.76,
p<0.001), and major gastrointestinal bleeding
(HR=0.71, 95% CI 0.63-0.81, p<0.001), and with a
non-statistically significant reduction in the HR for
mortality (HR=0.87, 95% CI 0.76-1.00, p=0.051).

Conclusions: In patients with nonvalvular atrial fibril-
lation, treatment with standard dose dabigatran was

associated with significant reductions in intracranial
hemorrhage, major extracranial bleeding, and major
gastrointestinal bleeding compared with standard dose
rivaroxaban.

863. Are Natural Language Processing Models For
Pneumonia Surveillance Valid For Benchmarking
Event Rates Across Healthcare Institutions?

Christian M. Rochefort1,2, Aman D. Verma2,
Tewodros Eguale2, David L. Buckeridge2 and Alan
J. Forster3

1School of Nursing, University of Sherbrooke, Sher-
brooke, QC, Canada; 2Department of Epidemiology,
Biostatistics and Occupational Health, McGill Univer-
sity, Montreal, QC, Canada; 3Department of Clinical
Epidemiology, The Ottawa Hospital Research Insti-
tute, Ottawa, ON, Canada

Background: Natural language processing (NLP)
models are increasingly used for pneumonia surveil-
lance in acute care hospitals, but limited information
is available on their generalizability, which is impor-
tant for valid benchmarking.

Objectives: To determine the generalizability of a sta-
tistical NLP model using electronic health record
(EHR) data to identify pneumonia; an adverse event as-
sociated with significant morbidity, mortality and cost.

Methods: We randomly sampled 4,000 narrative re-
ports of chest radiological examinations performed at
a university health network (UHN) in Quebec (Can-
ada) between 2010 and 2014. We manually identified
pneumonia within each report, which served as our
reference standard. We used a nested cross-validation
approach to train and validate a support vector ma-
chine (SVM) model predicting pneumonia. This
model was then applied to a random sample of 2,281
narrative radiology reports from another UHN in On-
tario (Canada), and accuracy was measured. The accu-
racy of the Quebec model, as applied to Ontario data,
was compared to that of two alternative models: 1) a
model recalibrated on Ontario data and; 2) a model
trained and validated using all available data (pooled
Quebec-Ontario model).

Results: On manual review 640 (16.0%) and 303
(13.3%) reports were pneumonia-positive in Quebec
and Ontario data, respectively. The SVM model
predicting pneumonia on Quebec data achieved 83%
sensitivity (95%CI: 78% - 88%), 98% specificity
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(95%CI: 97%-99%) and 88% PPV (95%CI: 83%-
94%). When applied to Ontario data, this model
achieved 57% sensitivity (95%CI: 51%-63%), 99%
specificity (95%CI: 98%-99%) and 86% PPV (95%
CI: 80%-90%). In comparison, the model retrained
on Ontario data achieved 76% sensitivity (95%CI:
70%-82%), 98% specificity (95%CI: 97%-99%) and
86% PPV (95%CI: 82%-91%), while the pooled
Quebec-Ontario model performed worse than the
Quebec model, but better that the Ontario one.

Conclusions: A statistical NLP model predicting
pneumonia has limited generalizability when it is di-
rectly applied to EHR data from another institution,
but good prediction performances can be achieved
with model recalibration on local data.

864. Analysis of Patient Narratives in Disease
Blogs: Enhancing Pharmacovigilance Using Real-
World Health Data on the Internet

Shinichi Matsuda, Kotonari Aoki, Shiho Tomizawa,
Masayoshi Sone, Sawako Satomi, Terumi Nakayama,
Riwa Tanaka, Hiroshi Kuriki and Yoichiro Takahashi

Chugai Pharmaceutical Co., Ltd., Tokyo, Japan

Background: While several reports have suggested
that real world data from Internet sources (e.g. Twitter
and Facebook) could produce beneficial outputs to im-
prove pharmacovigilance, few studies have identified
such data sources in Japan. Here, we introduce a
unique Japanese data source: tōbyōki, which translates
literally as “an account of a struggle with disease”. In
these diary-like accounts, patients record observations
about their lives and diseases, and some patients share
their tōbyōki as blogs on the Internet. The epidemio-
logic data contained in these blogs could be an impor-
tant resource for pharmacovigilance.

Objectives: To describe the basic characteristics of
tōbyōki blogs, and to evaluate their potential applica-
tion for pharmacovigilance.

Methods:We analyzed data from TOBYO, a growing
online collection of health-related blogs. Because the
original content of the blogs was unstructured text-
based data, we used natural language processing tech-
niques to extract necessary elements (e.g. gender, dis-
eases, and drugs). Then the structured data were
summarized using descriptive statistics. We also used
data-mining software (d2) to create word co-occur-
rence networks and other visualizations.

Results: As of 5 February 2016, the website com-
prised 52029 blogs representing 1393 diseases. Over-
all, more entries on TOBYO were written by women
(69%) than by men (31%). Among disease distribu-
tions, the most frequently observed diseases were
breast cancer (4273 blogs), depression (2869), infertil-
ity (2198), rheumatoid arthritis (1009), and panic dis-
order (829). Restricting data to the patients with
gastric cancer, as an example, showed that the drugs
appearing in the most blogs in this disease category
were TS-1 (a combination of tegafur, gimeracil,
oteracil potassium; 173), Taxol (paclitaxel; 88), and
Loxonin (Loxoprofen sodium hydrate; 65). It was also
shown that the symptoms appearing in the most blogs
in this category were pain, nausea, and diarrhea.

Conclusions: This study describes the fundamental
characteristics of tōbyōki blog data and insights into
considering the use of such data for pharmacovigilance.

865. Prediction Model Based Algorithm for a
Computer-Assisted Database Screening Tool

Joep Scholl and Florence van Hunsel

Netherlands Pharmacovigilance Centre Lareb, ‘s-
Hertogenbosch, Netherlands

Background: The Netherlands Pharmacovigilance
Centre Lareb uses two different methods for signal de-
tection. A case-by-case method, where all reports are
individually assessed, and a computer-assisted data-
base screening tool. After evaluation of the current
screening tool [1], an alternative is warranted.

Objectives: To develop a new algorithm for the
screening tool based on a prediction model in order
to improve statistical signal detection.

Methods: A logistic regression based prediction
model was made for drug – ADR associations in the
Lareb database. Associations were categorized using
the ATC code of the suspect drug and the MedDRA
preferred term of the reported ADR. Cases were de-
fined as ADRs described in the Summary of Product
Characteristics (SmPC) of the suspect drug, which
was used as the gold standard. We used a backward se-
lection procedure with the following variables: num-
ber of reports (NUM), lower limit of the 95% CI of
the reporting odds ratio (LLROR), Naranjo score and
the proportion reports of healthcare professionals
(HCP) and Marketing Authorization Holders (MAH).
Area under the ROC curves (AUC) for individual
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variables and the final model were used to evaluate
discrimination. For internal validation bootstrapping
was performed.

Results: A total 23815 associations were used for
modeling. After the backward selection procedure no
variables were eliminated from the model. The most
discriminative individual predictive variable was the
Naranjo score (AUC=0.724; 95%CI, 0.717 – 0.730),
followed by MAH, HCP, NUM and LLROR. The
AUC for the full model was 0.824 (95%CI, 0.818 –
0.829) and the model showed good calibration. After
bootstrapping the optimism-corrected AUC was 0.823.

Conclusions: The developed prediction model
showed a good performance and can be a useful
screening tool for signal detection in
pharmacovigilance. The yield of this model compared
to our already existing screening tool remains to be
investigated.
[1] van Hunsel F, Ekhart C. Experiences With a

Computer-Assisted Database Screening Tool at the
Netherlands Pharmacovigilance Centre Lareb.
Pharmacoepidem Drug Saf 2015; 24(S1):442.

866. Assessment of the US Food and Drug
Administration’s Sentinel Analysis Tools:
Angiotensin-Converting Enzyme Inhibitors And
Angioedema

Joshua J. Gagne1, Xu Han2, Sean Hennessy2, Charles
E. Leonard2, Elizabeth A. Chrischilles3, Ryan M.
Carnahan3, Shirley V. Wang1, Candace Fuller4,
Aarthi Iyer4, Hannah Katcoff4, Tiffany S.
Woodworth4, Patrick Archdeacon5, Tamra E.
Meyer6, Sebastian Schneeweiss1 and Sengwee Toh4

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, United States; 2Center for
Pharmacoepidemiology Research and Training, Cen-
ter for Clinical Epidemiology and Biostatistics, and
Department of Biostatistics and Epidemiology, Uni-
versity of Pennsylvania Perelman School of Medicine,
Philadelphia, PA, United State; 3Department of Epide-
miology, The University of Iowa College of Public
Health, Iowa City, IA, United States; 4Department of
Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, MA,
United States; 5Office of Medical Policy, Center for
Drug Evaluation and Research, Food and Drug Ad-
ministration, Silver Spring, MD, United States; 6

Division of Epidemiology, Office of Surveillance and
Epidemiology, Center for Drug Evaluation and Re-
search, Food and Drug Administration, Silver Spring,
MD, United States

Background: The US Food and Drug Administra-
tion’s Sentinel system has developed the capability to
conduct active safety surveillance of marketed medical
products in a large network of electronic healthcare
databases.

Objectives: To assess the extent to which the newly
developed, semi-automated Sentinel Propensity Score
Matching (PSM) tool couldproduce the same results as a
moretraditionalcustomizedprotocol-drivenassessment,
whichfoundahazardratio(HR)of3.04(95%confidence
interval [CI], 2.81 to3.27) comparing angioedema inpa-
tients initiating angiotensin-converting enzyme (ACE)
inhibitorsversusbeta-blockers.

Methods: We implemented Sentinel’s PSM tool to
compare rates of angioedema (ICD-9-CM code
995.1) between initiators of ACE inhibitors and beta-
blockers in data from 13 Sentinel Data Partners cover-
ing the years 2008 to 2013. The propensity score
model included demographic characteristics, measures
of health service utilization, and whether patients had
prior claims for allergic reactions, diabetes, heart fail-
ure, ischemic heart disease, and prior prescription non-
steroidal anti-inflammatory drug use. Matching was
performed without replacement in a 1:1 ratio using a
nearest-neighbor algorithm. Patients were followed
until the end of continuous exposure to the index med-
ication, death, outcome, or the end of the study period.
A Cox proportional hazard model was used to estimate
a HR and 95% CI in the matched cohort.

Results: Among 2,211,215 eligible ACE inhibitor
and 1,673,682 eligible beta-blocker initiators, we
observed 5,158 and 1,292 angioedema events dur-
ing a total of 1.1 million and 0.7 million person-
years of follow-up, respectively. The crude HR
was 2.55 (95% CI, 2.40 to 2.71). The PSM tool
yielded 1,309,104 matched pairs that were well bal-
anced on baseline characteristics. The HR in the
propensity score-matched cohort was 3.14 (95%
CI, 2.86 to 3.44).

Conclusions: Despite some differences in data ana-
lyzed and design and analysis specifications, the Senti-
nel PSM tool was able to produce an estimate that was
very consistent with that produced by a highly custom-
ized protocol-driven assessment.
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867. An Automatized Model for Sequential
Monitoring of Effectiveness of New Drugs Using
Dronedarone as Example

Thomas Cars1, Martin Neovius2, Lars Lindhagen3,
Rickard E. Malmström2, Jonas Schwieler4, Björn
Wettermark2 and Johan Sundström1

1Dept of Medical Sciences, Uppsala University, Upp-
sala, Sweden; 2Department of Medicine, Karolinska
Inistitutet, Stockholm, Sweden; 3Uppsala Clinical Re-
search Center, Uppsala University, Uppsala, Sweden;
4Department of Cardiology, Karolinska Institutet,
Stockholm, Sweden

Background: Although the randomized controlled
clinical trial is the most reliable design for causal infer-
ence, it is usually conducted in selected populations
different from most patients treated with the drug in
clinical practice. It is therefore important to optimize
real-time post-market evaluation of effectiveness,
safety, and cost of new drugs.

Objectives: The aim of this study was to build and
evaluate a generic automatized model for real-time se-
quential monitoring of the effectiveness of newly
marketed drugs.

Methods: Using data from electronic health records
and administrative health databases in Stockholm,
Sweden, we built a model for post-marketing
monitoring of drugs. The antiarrhythmic agent
dronedarone was selected as study drug example
and flecainide as comparator drug. To emulate
real-time monitoring the model was built as if
dronedarone was marketed today. Time-at-risk started
on May 26, 2010 and the model was divided into
monitoring periods, sequentially updated every 6th
month until June 15, 2014. In each period, new users
of dronedarone and flecainide were selected and a
propensity score (PS) of receiving dronedarone over
flecainide was estimated. Using an as-treated ap-
proach, new users of dronedarone and flecainide were
followed until first recurrence of atrial fibrillation
(RAF). Using two PS approaches (PS-adjusted and
PS-matched), RAF were analyzed every 6th month
using Cox regression.

Results: During a total of 9 monitoring periods, we
identified 1282 and 826 initiators of dronedarone
and flecainide respectively. Over the 9 periods, the
PS-adjusted model produced a more stable HR-pat-
tern compared to the PS-matched. In the last period,

hazard ratios comparing dronedarone with flecainide
for RAF was 1.68 (1.40-2.00) and 1.64 (1.30-2.06)
for the PS-adjusted and PS-matched respectively.
RAF was experienced after a mean of 193 and
256 days for dronedarone and flecainide,
respectively.

Conclusions: Automatized real-time sequential moni-
toring of new drugs is possible. In order to bridge the
gap between efficacy and effectiveness in clinical
practice, we propose that real-time models are consid-
ered at introduction of every new drug.

868. Which Variables Influence Signal Detection in
Well-Established Products?

Alexandra C. Pacurariu1,2, Sabine M. J. M. Straus1,2

and Miriam Sturkenboom1

1Medical Informatics, Erasmus Medical Center, Rot-
terdam, Netherlands; 2Pharmacovigilance Depart-
ment, Dutch Medicines Evaluation Board, Utrecht,
Netherlands

Background: Spontaneous reports databases are regu-
larly monitored to detect signals. Currently all medi-
cines are monitored with a comparable frequency in
the Eudravigilance (European spontaneous reports)
database. A more risk proportionate approach would
be preferable.

Objectives: To test which variables are associated
with higher odds of signals occurrence.

Methods: 52 well-established drugs were monitored
for safety signals from 1-10-2012 to 30-11- 2014 in
EudraVigilance. Number of signals was the outcome.
Variables investigated as predictors included: time
since marketing authorization (MAtime), patient expo-
sure, number of spontaneous cases at baseline, and re-
cent regulatory/media attention (RA attention). We
adjusted for ATC class. RA attention was defined as
any communication of a safety issue to patients or
healthcare professionals in the past 2 years before
study start or during follow up time. Poisson regres-
sion was used as a model. After univariate analysis
variables significantly associated with the outcome
were retained in a multivariate model.

Results: Over the study period, 124 potential signals
for 37 drugs were identified. After an initial peak in
the first 6 months of monitoring, the number of de-
tected signals gradually decreased. MAtime was non-
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significantly lower for drugs with signals compared to
those without (median time: 18 vs. 24 years,
p=0.286). Patient exposure was significantly higher
for drugs with signals (median: 370,000 vs 7,000 pa-
tients, p=0.04) as was the number of cases (3,212
vs. 317, p<0.001). Drugs with signals were more
likely to have recent RA attention (53% vs. 6.7%,
p=0.04). In the univariate Poisson analysis, RA atten-
tion and number of spontaneous cases were associated
with the number of signals (P<0.05, Wald test). In the
multivariate model (ATC class, RA attention and
number of spontaneous cases at baseline) none of the
association remained significant.

Conclusions: Recent RA attention and number of
spontaneous cases at baseline influenced the number
of detected signals, highlighting the tendency of
over-reporting for drugs with a safety issue or media
attention.

869. Autoimmune Disorders Following HPV
Vaccination in Young Women: Is the Risk Real?

Lamiae Grimaldi-Bensouda1, Michel Rossignol1,
Fatiha Karam2, Thomas Papo3, Patrick Vermersh4,
Isabelle Bourgault5, Roger Dachez6, Gerart Breart7

and Lucien Abenhaim1

1LA-SER Europe, London, United Kingdom; 2Faculty
of Pharmacy, University of Montreal, Montreal, Can-
ada; 3Hôpital Xavier Bichat-Claude Bernard, Paris,
France; 4CHU de Lille, Lille, France; 5Dermatology,
Hôpital Ambroise-Paré Assistance Publique-Hopitaux
de Paris, Paris, France; 6Anatomo-Cytopathology,
Université Paris Diderot & Institut Alfred Fournier,
Paris, France; 7Inserm U149 Université Pierre et
Marie Curie, Paris, France

Background: Cases of onset or exacerbation of
autoimmune diseases (ADs) following vaccination
against HPV in patients at high risk for the onset
of ADs have triggered concerns about the vaccine’s
safety.

Objectives: To assess the risk of ADs associated to
HPV vaccines among adolescent/young female adults
in France.

Methods: A systematic prospective case-control study
to assess risks associated with real-life use of HPV
vaccines. Cases were female 11-25 years old with inci-
dent ADs (central demyelination/multiple sclerosis
(CD/MS), connective tissue diseases (CTD),

Guillain-Barre syndrome (GBS), type-1-diabetes
(T1D), autoimmune thyroiditis (AT), idiopathic
thrombocytopenic purpura (ITP)]. Cases consecu-
tively identified through specialised centres across
France over 6 years, were matched on age and place
of residence to controls recruited in general practice.
Risk was computed using multivariate conditional
logistic regressionmodels adjusted for family history of
ADs,north/southorigin,comedication/covaccination.

Results: 478 definite cases were matched to 1869 con-
trols. Cases were less likely to be born to parents from
Northern Europe or North America (56.7% vs 76.8%,
p<0.05) and more likely to have a first-degree relative
history of AD (13.3% vs 7.4%, p<0.05). ADs were
negatively associated to HPV vaccine exposure with ad-
justed OR 0.58 (95% CI: 0.41-0.83) for all ADs com-
bined. Stratifying this result by AD risk factors did not
show a different tendency in the subgroups. Similar re-
sults were obtained for CD/MS, AT, CT and T1D (the
last two did not reach statistical significance). No associ-
ation was found for ITP and GBS. Sensitivity analyses
combining definite and possible cases or secondary time
window showed similar results.

Conclusions: No increased risk of ADs was observ-
able following HPV vaccination. The apparent lower
risk observed with the occurrence of MS and AT has
to be further explored as it could be due to remaining
unmeasured confounding factors, chance, or protec-
tion conferred by the vaccination itself. Results were
robust to case definitions and time windows of expo-
sure. Continued active surveillance is needed to con-
firm this finding with individual ADs.

870. Rotavirus Vaccine Schedules and Vaccine
Response Among Infants in Low- and Middle-
Income Countries: A Systematic Review

Joann F. Gruber1, Lucinda M. Gruber2, Rachel
Palmieri Weber3, Sylvia Becker-Dreps4 and Michele
Jonsson Funk1

1Epidemiology, University of North Carolina at
Chapel Hill, Chapel Hill, NC, United States; 2Mayo
School of Graduate Medical Education - Internal
Medicine, Mayo Clinic, Rochester, MN, United States;
3RTI International-UNC Evidence-based Practice
Center, Cecil G. Sheps Center for Health Services Re-
search, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 4Family Medicine,
University of North Carolina at Chapel Hill, Chapel
Hill, NC, United States
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Background: Little is known about factors contributing
to low rotavirus vaccine efficacy in low- and middle-in-
come countries (LMIC). The number and timing of vac-
cine doses may influence vaccine response due to
immune development and maternally acquired antibodies.

Objectives: To systematically review the literature
evaluating the effects of rotavirus vaccine schedules
on vaccine response in LMIC.

Methods: We searched PubMed, Web of Science,
Embase, and ClinicalTrials.gov for eligible trials that
were conducted in LMIC, compared ≥2 vaccine sched-
ules of the monovalent or pentavalent rotavirus vac-
cines, and reported immunologic response or incident
rotavirus gastroenteritis. We reviewed all entries iden-
tified by search criteria and abstracted data from all el-
igible trials. We present the range of estimated rates of
seroconversion difference (schedule 1–schedule 2) and
95% confidence intervals (CI).

Results: We reviewed 639 abstracts, 58 full texts, and
183 registered trials. We abstracted data from 8 eligi-
ble trials of the monovalent vaccine. Immunologic re-
sponse was assessed in all. Seroconversion was
defined as 1mo post-vaccination IgA antibody titers
of >20 U/ml. Seroconversion difference between
those vaccinated at 6/10 weeks versus 10/14 weeks
ranged from -0.25 (-0.41, -0.09) to -0.09 (-0.19,
0.02). There was little difference in seroconversion
comparing 3 doses administered at 6/10/14 weeks ver-
sus 2 doses at 10/14 weeks (seroconversion difference
ranged from -0.02 (-0.12, 0.09) to 0.10 (-0.08, 0.28)).
Only one trial reported 1-yr efficacy (95% CI) on inci-
dent rotavirus gastroenteritis. In Malawi, efficacy was
49.7% (11.3, 72.2) and 49.2% (11.1, 71.7) for the 6/
10/14 and 10/14 schedule, respectively. In South Af-
rica, efficacy was 81.5% (55.1, 93.7) and 72.2%
(40.4, 88.3) for the 6/10/14 and 10/14 schedules.

Conclusions: There was lower seroconversion com-
paring the 6/10 week schedule versus 10/14 week. In
addition, there was little or no increase in seroconver-
sion for an additional dose at 6 weeks in the 6/10/14
week schedule versus 10/14 week only. Further re-
search is needed using rotavirus gastroenteritis as the
outcome and on the pentavalent vaccine.

871. Cluster Analysis of HPV Vaccine Reports in a
Global Database of Suspected Adverse Events

Rebecca E. Chandler, Jonas Fransson, Kristina Juhlin,
Ola Caster, I. Ralph Edwards and G. Niklas Norén

Research, Uppsala Monitoring Centre - WHO Collab-
orating Centre for International Drug Monitoring,
Uppsala, Sweden

Background: A number of safety signals (complex re-
gional pain syndrome, postural orthostatic tachycardia
syndrome, chronic fatigue) have emerged with human
papilloma virus vaccines and share a similar pattern of
symptoms. Previous signal evaluations and epidemio-
logical studies have been restricted to specific diagno-
ses, and the signals considered in isolation.

Objectives: To identify HPV reports with similar
symptoms as earlier signals and evaluate their impact
and geographic spread.

Methods: We used probabilistic cluster analysis to
identify natural groupings of reports based on AE pro-
files of 39,953 HPV vaccine reports with two or more
co-reported AE in VigiBase as of Jan 1 2015. We as-
sumed a latent class model with independent binomial
distributions for AE, conditional on report class. So-
called expectation-maximization was used to optimize
the allocation of reports to classes while determining
the AE profiles for each class. This was repeated 100
times and the individual solutions rank ordered by pe-
nalized likelihood. Consensus clustering based on the
best 50 individual solutions yielded a wisdom-of-the-
crowd partitioning. Clinical assessment of the clusters
was performed.

Results: 54 clusters containing at least 5 reports re-
sulted. The four largest clusters included 71% of the
HPV reports and described AEs which are included
in the product label. Four smaller clusters (694 reports)
were identified which included cases reporting a com-
bination of the AE of headache, dizziness, and fatigue
or syncope. The cases in these clusters were further
characterized by their serious nature and impact on
quality of life. Although 3 of the 4 clusters contained
cases reporting POTS, CRPS and CF, the majority of
cases in the clusters did not report a unifying diagno-
sis. The cases in the clusters originated from multiple
countries.

Conclusions: Cluster analysis reveals a pattern of
co-reported AEs which is consistent between sig-
nals for HPV vaccines; this pattern is more exten-
sive than specific diagnoses and more widespread
than certain countries. More advanced analyses of
spontaneous reports such as clustering can identify
a relevant case series for thorough signal
evaluation.
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872. Safety of TDaP Vaccination in Pregnancy

J. Bradley Layton1, Anne M. Butler1, Dongmei Li1,
Kim A. Boggess2 and Sylvia Becker-Dreps1,3

1Epidemiology, University of North Carolina at
Chapel Hill, Chapel Hill, NC, United States; 2Medi-
cine, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 3Family Medicine,
University of North Carolina at Chapel Hill, Chapel
Hill, NC, United States

Background: In 2012, the US recommended TDaP
vaccination for all pregnant women during the third
trimester of each pregnancy to directly convey
passive pertussis immunity to newborns, superseding
prior recommendations to vaccinate mothers and
caregivers immediately after delivery. Altered im-
mune states may result in different risk profiles for
vaccination during pregnancy, and the safety of wide-
spread vaccination during pregnancy needs to be
established.

Objectives: To determine the impact of prenatal TDaP
vaccination in pregnant women on adverse birth out-
comes. To compare adverse vaccine reactions in
women vaccinated during pregnancy to those vacci-
nated immediately postpartum (‘cocooning’).

Methods: Pregnancies were identified at live- or still-
birth delivery in the Truven MarketScan® database
(2010-2013). TDaP vaccination was identified and cat-
egorized as early prenatal, prenatal, postnatal in the 7
days post-delivery, or none. Adverse vaccine reactions
(anaphylaxis, fever, Guillian-Barre syndrome, etc.)
and adverse birth outcomes were identified with
claims. Propensity score-matched log-binomial regres-
sion models were used to estimate risk ratios (RR) for
adverse birth outcomes, comparing women with early
prenatal vs. prenatal TDaP. Cox models were used to
determine differences in adverse vaccine reactions,
comparing women with early or prenatal TDaP vs.
postnatal.

Results: We identified 957,759 pregnancies; 7.9%
prenatally vaccinated, 5.6% postnatally. There was
no evidence of increased risk of pre-eclampsia,
postpartum hemorrhage, premature rupture of mem-
branes, placental abruption, or cesarean section with
prenatal TDaP vaccination vs. none in pregnancy.
Cases of chorioamnionitis were rare (prenatal =45,
early=14, none=556), so precision was limited,
but our RR was consistent with previously-published

estimates showing increased risk (prenatal TDaP vs.
none: RR=1.29, 95% CI: 0.56-2.95, early prenatal
TDaP vs. none: RR=2.33, 95% CI 0.62-8.82).
Adverse vaccine reactions were very rare, and were
not increased during pregnancy vs. postnatal
vaccination.

Conclusions: TDaP vaccination during pregnancy ap-
pears not to increase risk of adverse birth events or
vaccine reactions, with the potential exception of
chorioamnionitis.

873. Methodological Approaches to Enhanced
Safety Surveillance for Seasonal Flu Vaccines:
Early Experience in the UK

Lorna Hazell1, Saad A. W. Shakir1, Andrew Finlay2,
Hannah Coulter2, Robert S. Brody3 and Robert P.
Wise3

1DSRU Education and Research Ltd., Southampton,
United Kingdom; 2AstraZeneca, Luton, United King-
dom; 3AstraZeneca, Gaithersburg, United States

Background: In 2014, the European Medicines
Agency issued draft guidance for enhanced safety sur-
veillance (ESS) on seasonal influenza (flu) vaccines. In
the UK, conventional vaccine surveillance is through
spontaneous reporting which is limited by under-
reporting and lack of denominator data. We have
therefore developed and implemented new methods
for ESS.

Objectives: To describe pilot experience of ESS in the
UK.

Methods: In 2014/5, an ‘active’ surveillance study
was conducted on an intranasal flu vaccine used in
children (Q-LAIV: quadrivalent live attenuated influ-
enza vaccine). Vaccinees were invited to participate
after routine vaccination at participating GP practices
and schools. Postal or electronic questionnaires
solicited data on adverse events (AE) of interest 14
days after vaccination. Incidence rates were calculated
for reported AEs.
In contrast, for 2015/6, a ‘passive’ ESS programme

was conducted on the same vaccine. Vaccinees were
handed a Safety Report Card (SRC) after vaccination
and asked to report any suspected adverse drug reac-
tions (sADRs) directly to the vaccine manufacturer.
Reporting rates for sADRs were calculated using con-
current denominator data provided by immunisation
sites.
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Both pilots were collaborations between DSRU and
AstraZeneca, were supported by the UK Clinical Re-
search Network and received Ethics Committee
approvals.

Results: In the ‘active’ design, 385 (64%) of 600 re-
cruited vaccinees responded (46 immunisation sites),
of which 237 experienced AEs. In the ‘passive’ ESS,
165 vaccinees reported sADRs (1.9% of 8,753 SRCs
issued; 67 sites). In both years, the most frequently re-
ported symptoms were pyrexia, malaise, rhinorrhoea,
cough and headache. One serious event was reported
in the passive phase (flu-like symptoms requiring
hospitalisation).

Conclusions: Both active and passive ESS are feasible
methods to collect patient-reported safety outcomes that
may otherwise go unrecorded. Whilst both methods can
capture denominator data, larger samples are needed to
detect rare events. Reporting rates in the passive model
were low. Promotion of safety surveillance, however,
requires caution so as not to affect vaccine uptake.

874. Passive Enhanced Safety Surveillance In
Children Receiving Fluenz® Tetra Vaccination In
England During The Early 2015/2016 Influenza
Season

Lorna Hazell1, Saad A. W. Shakir1, Andrew Finlay2,
Hannah Coulter2, Robert S. Brody3 and Robert P.
Wise3

1DSRU Education and Research Ltd., Southampton,
United Kingdom; 2AstraZeneca, Luton, United
Kingdom; 3AstraZeneca, Gaithersburg, United States

Background: Fluenz® Tetra is a quadrivalent, live at-
tenuated, intranasal, influenza vaccine recommended
for use in children vaccinated as part of the seasonal
influenza immunisation programme in the UK. We re-
port results from a pilot safety surveillance programme
in England consistent with regulatory guidance for all
influenza vaccines.

Objectives: To measure and assess the frequencies of
suspected adverse drug reactions (sADRs) in children
receiving Fluenz® Tetra during the early 2015/2016
influenza season in England.

Methods: Passive enhanced safety surveillance was
conducted through stimulated spontaneous reporting of
sADRs. Vaccinees or parents/guardians received a
Safety Report Card (SRC) to return if children

experienced sADRs after vaccination with Fluenz®
Tetra; no time limit for reporting was specified. At par-
ticipating sites, 42 general practices and 25 primary
schools in England, immunisation teams provided num-
bers of SRCs distributed. The study was approved by an
NHS Research Ethics Committee (North West - Liver-
pool East).

Results: Between 8th October 2015 and 10th January
2016, 8,753 SRCs were issued for 4,134 children
(47.2%) aged 2 to 4 years, 4,078 (46.6%) aged 5 to 10
years and 541 (6.2%) aged 11 to 17 years. Of 323 SRCs
returned during this period, 165 reported at least one
sADR. The most frequently reported sADRs were
rhinorrhoea (n=54), cough (35), and pyrexia (31).
One serious and unexpected sADR involved a child
with flu-like symptoms requiring a hospital visit 2 days
after vaccination. The child recovered from the sADR.

Conclusions: These data are broadly comparable with
the frequency of adverse events reported for Fluenz®
Tetra in clinical trial and post-marketing data, despite
differences in methods. No evidence from the limited
data available suggests an increased frequency of mi-
nor expected events or other safety signals.
Study co-sponsored by DSRU and AstraZeneca.

875. Rates of Therapy Switching Is Higher Among
Initiators Insulin Glargine versus of Insulin NPH in
a Population-Based Type 1 Diabetes Mellitus
Cohort

Cristiano S. Moura, Michal Abrahamowicz, Sasha
Bernatsky, Hassan Behlouli and Louise Pilote

Department of Epidemiology, Biostatistics and Occu-
pational Health, McGill University, Montreal, QC,
Canada

Background: Insulin analogues (eg. insulin glargine)
may produce better glucose control than NPH insulin
in type 1 diabetes mellitus (T1DM) in randomized tri-
als, but benefits in the general population are not clear.
As patients with poor control are more likely to switch
agents, rates of switching therapies may indirectly as-
sess effectiveness.

Objectives: To compare rates of therapy switch
among T1DM patients initiating either NPH insulin
or insulin glargine.

Methods: Retrospective cohort study using the
MarketScan database. We selected individuals <24
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years who were newly dispensed either insulin NPH
(basal insulin or mixtures containing NPH insulin) or
insulin glargine, between 2011-2013. Cohort entry
was defined by date of first prescription of the
agent, and a 6-month pre-period was used to ex-
clude prior users. Therapy switching was defined
as the interruption of the initial therapy followed
by a dispensation of a different insulin type within
90 days after interruption. We performed adjusted
Cox regression models using time to switching as out-
come. Patients were censored at time of death, transfer
out of the health plan, or end of study period. Models
were adjusted for baseline variables: age, sex, year of
cohort entry, comorbidities, and prior hypoglycemia
or diabetic ketoacidosis.

Results: We studied 10,809 individuals, most (92%)
were glargine initiators. The NPH group included
more women (61.4% versus 45.0% on glargine), and
tended to be younger at cohort entry (16.9 ± 6.5 versus
14.8 ± 5.9 years), and have less prior diabetic
ketoacidosis (20.1% versus 27.3%). The rate of
switching was higher in the glargine group (33.8%)
than the NPH group (25.8%; 95% confidence interval
[CI] for the difference=4.9%-11.1%). In multivariable
analysis, switching during follow-up was significantly
lower for patients starting on NPH insulin (hazard ra-
tio, HR=0.78; 95%CI 0.68-0.90).

Conclusions: Our study suggests that T1DM patients
initiating glargine are quicker to switch therapies, ver-
sus NPH insulin users. This potentially suggests
poorer control with glargine versus NPH insulin, in
the general population.

876. The Science and Art of Evaluating
Heterogeneity in Treatment Effects

Shirley V. Wang1, Florence Yong2, Robert J. Glynn1,
Sebastian Schneeweiss1 and Jessica M. Franklin1

1Division of Pharmacoepidemiology and Pharmaco-
economics, Department of Medicine, Brigham &
Women’s Hospital and Harvard Medical School,
Boston, MA, United States; 2Biostatistics, Harvard
School of Public Health, Boston, MA, United States

Background: Research typically focuses on average
effect of treatment in a population. Clinical practice
emphasizes that patient comorbidities influence treat-
ment response. Both researchers and clinicians want
to understand individual treatment effectiveness in or-
der to guide decision-making.

Objectives: To compare 3 strategies for investigation
of heterogeneity in treatment effects in an applied ex-
ample. We focus specifically on rate differences for
time to event outcomes and methods that consider
joint influence of multiple patient characteristics on
treatment effectiveness.

Methods: We identified new initiators of dabigatran
(n=59,125) or warfarin (n=109,822) in Medicare
(2010-2012). The outcome of interest was ischemic
stroke (n=723). We evaluated 3 strategies for creating
groups of patients: 1) lasso selected interactions be-
tween risk factors and exposure in additive survival
models; 2) subgroups based on tertiles of a disease risk
score (DRS), e.g. CHA2DS2-VASc or a DRS esti-
mated in warfarin initiators; 3) subgroups based on
tertiles of a predicted individual treatment effect (PITE)
score. We used stabilized inverse-probability of treat-
ment weights to adjust for confounding and split data
100 times for repeated training and validation.

Results: The adjusted difference in rate of stroke for
dabigatran versus warfarin in the whole cohort was -
2.8 (-5.2, -0.5) per 1000 patient years. Lasso modifiers
of exposure effect were inconsistently selected in re-
peated training splits. Patterns of treatment effect
within Lasso and PITE subgroups identified in training
data were not seen in validation data. In contrast, DRS
based subgroups were highly concordant in training
and validation data. No statistically significant sub-
group differences were found.

Conclusions: We implemented strategies for identify-
ing subgroups based on multiple patient characteristics
and observed a consistent modest absolute benefit of
dabigatran over warfarin at preventing stroke. Creating
subgroups based on joint influence of patient comor-
bidities requires both statistical modeling and artful de-
cisions about which patients to group together – these
decisions affect robustness of findings in external data.

877. Empirical Identification of Treatment
Regimens for Studies of Long-Term Exposure

Xiaojuan Li1,2, Abhijit V. Kshirsagar2 and M. Alan
Brookhart1

1Department of Epidemiology, UNC Chapel Hill,
Chapel Hill, NC, United States; 2UNC Kidney Center,
UNC Chapel Hill, Chapel Hill, NC, United States

Background: Lack of information on treatment regi-
mens has been a challenge for evaluating long-term
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exposure to treatments in pharmacoepidemiologic re-
search. Commonly used measures, including cumulative
exposure and average exposure over a time period, are
susceptible to residual confounding bias and selection
bias and not reflective of clinical decisions in practice.

Objectives: To empirically identify treatment regi-
mens of intravenous (IV) iron among hemodialysis
(HD) patients.

Methods: We used clinical data from a large US dial-
ysis provider linked to healthcare utilization data from
US Renal Data System (2004-2011). Our cohort in-
cluded patients aged ≥65 who were receiving HD for
>3 months and had Medicare as their primary payer.
With a longitudinal treatment decision study design,
we discretized the follow up of patients into intervals
anchored by transferrin saturation, a parameter of iron
status used to make treatment decisions. We used clin-
ical knowledge and results from complex data visuali-
zation of patient treatment trajectories to construct IV
iron treatment regimens. Treatment regimens consisted
of anemia management parameter levels and corre-
sponding iron dosage levels and frequencies. After
treatment regimens were identified, we assigned to
each interval treatment regimens consistent with treat-
ment pattern in the first 2-week period of the interval.

Results:We identified 42,094 patients who met the in-
clusion criteria (median age 75 (IQR 70-81), 51.7%
male, 23.5% black), with a total of 794,375 treatment
intervals. Seven IV iron treatment regimens were con-
structed. Of the index interval for each patient, 58.7%
were consistent with ≥2 regimens while 26.3% were
not consistent with any of the 7 regimens considered.
The most frequently initiated regimen was among
47.9% of patients while 45.4% initiated the second
most common regimen. Similar trend was observed
across the calendar years under study.

Conclusions: Identification of treatment regimens
may make possible comparative effectiveness study
of long-term treatment effects. Data visualization can
be a useful tool to facilitate insights into the data struc-
ture and aid the identification process.

878. Comparative Incidence of Cardiovascular
Events in Older Adults Initiating DPP-4 Inhibitors
versus Other Antidiabetic Drugs

Mugdha N. Gokhale1, John B. Buse2, Michele Jonsson
Funk1, Jeniffer L. Lund1, Ross Simpson2 and Til
Stürmer1

1Epidemiology, Gillings School of Global Public Health,
University of North Carolina, Chapel Hill; 2School of
Medicine, University of North Carolina, Chapel hill

Background: Randomized trials have examined car-
diovascular (CV) effects after adding dipeptidyl pepti-
dase-4 inhibitors (DPP) versus placebo to existing
therapy, but limited data exist on CV effects relative
to therapeutic alternatives in real world settings.

Objectives: We compared the relative and absolute
risks of CV events with DPP relative to sulfonylureas
(SU) and thiazolidinediones (TZD).

Methods: We implemented an active-comparator
new-user cohort study using Medicare claims data
2007-2013. Patients >65 years with no prescriptions
for DPP, SU or TZD during 6 month washout were in-
cluded if they had at least two claims for the same drug
within 180 days. As TZD are contraindicated in pa-
tients with existing heart failure (HF), for the DPP vs
TZD comparison we excluded patients with HF diag-
noses or related conditions. We used an as-treated ap-
proach and propensity score weighting and accounted
for death as a competing risk. We estimated hazard ra-
tios (HR) using Cox models, risk differences (RD)
using weighted cumulative survival curves, and their
95% confidence intervals for myocardial infarction
(MI), stroke, HF hospitalization and all-cause mortal-
ity in the entire population and subgroups based on
prior CV disease.

Results: In the DPP vs SU comparison, 725 DPP ini-
tiators had an MI, 593 had a stroke and 3770 died over
~1 year median treatment duration. The HR for the
composite outcome was 0.83 (0.80, 0.86), mainly
driven by death. The RDs for MI and stroke were -1
to 0 per 100 patients. In the DPP vs TZD comparison,
the HR for the composite outcome was 0.94 (0.88,
1.01) with the RDs for MI and stroke -1 to 0. As ex-
pected, absolute risks of MI and stroke were higher
in the group with prior CVD (5-year risk MI:~6%;
stroke:~5%) than the subgroup without CVD (5-year
risk MI:~3.5%; stroke:~3%) for all treatments. RDs
were similar in subgroups based on prior CVD, how-
ever. The risk of HF hospitalization was slightly lower
with DPP than with SU and TZD.

Conclusions: Though limited by the real world
duration of treatment in the US, our well-controlled
population based study suggests no increased
short-term risk of CV events with DPP relative to SU
or TZD.
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879. Discrete Event Simulation for Facilitating
Between-Study Comparisons

Mehdi Najafzadeh, Sebastian Schneeweiss, Niteesh
Choudhry, Shirley Wang and Joshua Gagne

Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, United States

Background: In the presence of heterogeneity of
treatment effect (HTE), the average treatment effect
from a randomized controlled trial (RCT) may not
generalize to other patients, such as those included in
observational studies.

Objectives: To propose an approach that uses individ-
ual-level simulation to expand RCT results to external
populations in the presence of HTE.

Methods: We compared the results of the Random-
ized Evaluation of Long-Term Anticoagulation Ther-
apy (RE-LY) trial and two observational studies
(Graham 2014 and Larsen 2013) that compared the
benefits and risks of dabigatran and warfarin in atrial
fibrillation. We developed a discrete event simulation
that replicates the rates of ischemic stroke, intracranial
hemorrhage, and major bleeding observed in RE-LY
using published outcome risk models and participants’
baseline characteristics. We used the model to predict
the results of the RCT had it been conducted in popu-
lations similar to those in the observational studies.

Results: The model successfully replicated the overall
RE-LY results. For a population similar to Graham
2014, the model predicted rates of ischemic stroke of
1.13 and 1.45 (HR, 0.78; 95% CI, 0.61-1.02) and rates
of major bleeding of 3.85 and 3.92 (HR, 0.98; 95% CI,
0.83-1.15) in dabigatran and warfarin groups, respec-
tively. Corresponding HRs from Graham 2014 were
0.80 (95% CI, 0.67-0.96) and 0.97 (95% CI, 0.88-
1.07), respectively, suggesting that differences be-
tween trial and observational results are attributable
to HTE. Predicted rates of ischemic stroke were 0.66
and 0.91 (HR, 0.72; 95% CI, 0.50-1.04) for a popula-
tion similar to Larsen 2013, which differed from the
observed rates of 3.5 and 3.0 (HR, 1.18; 95% CI,
0.85-1.64), suggesting differences between the RCT
and observational study results are due to factors other
than HTE.

Conclusions: We propose a method that uses a simu-
lation model based on RCT data to adjust for popula-
tion differences across studies. This method can be
used to provide counterfactual outcomes of an RCT
in a target population and to determine if differences
between studies are more likely due to HTE or other
factors, such as confounding, misclassification of out-
comes, and other biases.

880. Comparing the Safety Profile of Two
Formulations of Tiotropium (Handihaler® vs
Respimat®): A Population Based Cohort Study

Francesco Trotta1, Stefania Spila Alegiani2, Roberto
Da Cas2, Maja Rajevic3, Mauro Venegoni4,
Mariangela Rossi5, Valentino Conti4 and Giuseppe
Traversa2

1Department of Epidemiology, Lazio Regional Health
Service, Rome, Italy; 2Pharmacoepidemiology Unit,
National Centre for Epidemiology, Italian National In-
stitute of Health, Rome, Italy; 3Pharmaceutical Sci-
ences, Drug Chemistry and Technologies
Department, “La Sapienza” University, Rome, Italy;
4Centre for Pharmacovigilance, The Lombardy Re-
gion, Milan, Italy; 5Unit for Pharmaceutical Gover-
nance, General Directorate for Health, Umbria
RegionPerugia, Italy

Background: Long-acting anticholinergics represent
a therapeutic option for the treatment of chronic ob-
structive pulmonary disease according to clinical
guidelines. Tiotropium is the most widely used drug
in the class of anticholinergics and two different for-
mulations are available in Italy (Handihaler® and
Respimat®). Doubts were raised about the safety pro-
file of Respimat® formulation as well as the generaliz-
ability of findings from trials.

Objectives: To estimate the risk of myocardial infarc-
tion and arrhythmic disorder in the incident users of
tiotropium Respimat® compared with Handihaler®
one.

Methods: The study population included all patients
aged ≥ 45 years, resident in the Lombardy and Umbria
regions who received at least one prescription of
tiotropium (ATC code R03BB04) between 1 July
2011 - 30 November 2013. Only subjects who re-
ceived the first prescription of tiotropium were in-
cluded. The study cohort was identified through the
drug prescriptions. Comorbidities and outcomes were
obtained from hospital discharges. The primary
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outcome was hospitalization for myocardial infarction
and/or arrhythmic disorders during the current expo-
sure (defined through DDDs from the date of the first
prescription). Each subject was followed from the first
tiotropium prescription up to: end of the exposure;
change from a formulation of tiotropium; hospitaliza-
tion for one of the study events; end of the study (31
December 2013). Hazard ratio was estimated in the
two propensity score-matched groups through Cox
regression.

Results: Overall, 120,434 patients with incident pre-
scription of tiotropium were identified, with a mean
age of 73 years. The two groups point out different
percentages for co-morbidities and drug use. We ob-
served 645 events during 159,589 months of exposure
to Handihaler® (incidence: 4.0 per 1000 person-
months) and 152 events during 42,965 months of
Respimat® (incidence: 6.5 per 1000 person-months).
The hazard ratio for the primary outcome (Respimat®
vs Handihaler®) was 0.86 (95% CI: 0.72 to 1.02).

Conclusions: This cohort study on a large population
showed a comparable cardiovascular safety profile
among the two tiotropium formulations.

881. Inclusion of Elderly Patients in Randomized
Controlled Trials on Targeted Agents in the
Treatment of Metastatic Colorectal Cancer: A
Systematic Review

Amandine Gouverneur1, Francesco Salvo2, Driss
Berdaï3, Annie Fourrier-Réglat1 and Pernelle Noize4

1Univ Bordeaux, Inserm U1219CIC Bordeaux
CIC1401CHU Bordeaux, Pharmacologie Médicale,
Bordeaux, France; 2Univ Bordeaux, Inserm
U1219CHU Bordeaux, Pharmacologie Médicale,
Bordeaux, France; 3CHU Bordeaux, Pharmacologie
Médicale, Bordeaux, France; 4Inserm U1219CIC
Bordeaux CIC1401CHU Bordeaux, Pharmacologie
Médicale, Bordeaux, France

Background: Since 2005, survival in metastatic colo-
rectal cancer (mCRC) was improved by targeted
agents. As mCRC is frequent in elderly patients (me-
dian age >73 years), the issue of their representation
in randomized controlled trials (RCT) is crucial.

Objectives: This study aimed to describe the inclusion
of elderly patients in RCT on targeted agents in
mCRC.

Methods: A systematic review in Medline, Scopus,
Cochrane Database and ISI Web of Science was per-
formed to identify phase II or III RCT on
bevacizumab, cetuximab, panitumumab, regorafenib
and aflibercept in mCRC. Two reviewers performed
independently the study selection and data extraction
on eligibility criteria and characteristics of included
patients.

Results: Over 1369 retrieved references, 54 RCT were
included; two-third (65%) studied these agents as 1st-
line therapy in mCRC. Progression-free survival was
the main outcome in 46% of included RCT. Targeted
agents evaluated in these RCT were most often
bevacizumab (57%) and cetuximab (41%). Eight
RCT (15%) excluded elderly patients (maximum age
for inclusion between 70 and 80 years); median age
of the included population was ≥65 years in 5 RCT
(9%). Twenty-one RCT (39%) excluded frail patients
(according to ECOG/Karnofsky performance status);
5 RCT (9%) included >10% of frail patients (missing
data: 33%). Most RCT excluded patients with brain
metastases (n=42; 78%), patients with at least one car-
diovascular disease (n=47; 87%) [mainly hyperten-
sion (44%), heart failure (41%) or stroke (31%)], and
patients treated with specific medications (n=39;
72%) [mainly anticoagulants (37%)]. Most RCT
(n=45; 83%) included only patients with adequate
creatinine clearance.

Conclusions: Even if elderly patients were not sys-
tematically excluded from RCT, they are still under-
represented. Moreover, elderly patients included in
RCT do not reflect the general elderly population with
mCRC because of exclusion criteria such as comorbid-
ities and/or medications. RCT results on targeted
agents can only be extrapolated to relatively healthy
elderly subjects, which reinforce the need for observa-
tional data in the elderly population with mCRC.

882. The Long-Term Use of Biologics in Hong Kong

Kenneth K. C. Man1, Shirley X. Li1, Esther W. Chan1

and Ian C. K. Wong1,2

1Centre for Safe Medication Practice and Research,
University of Hong Kong, Hong Kong, China; 2Re-
search Department of Practice and Policy, UCL
School of Pharmacy, London, United Kingdom

Background: Biologic agents initially introduced as
treatment for rheumatoid arthritis (RA) but have also
been used for several other conditions. As the growing
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availability of new biologics in regiments, it is impor-
tant to understand the utilization of biologics agents.
However, little was known in Asian countries.

Objectives: To investigate the drug utilization of bio-
logics rheumatology specialist clinic in Hong Kong.

Methods: We identified patients from the Clinical
Data Analysis and Reporting System (CDARS) from
year 2001-2014. Patients who have visited rheumatol-
ogy specialist clinic were identified from CDARS. The
corresponding demographics, clinical and drug pre-
scription records were retrieved from the database.
The yearly prevalence (per 1,000 persons) of rheuma-
tology specialist clinic visit and the prevalence of bio-
logics prescribing in this group of patients were
evaluated.

Results: In total, 54,577 patients from CDARS with
rheumatology specialist clinic visit, 27.5% were male.
The mean age on first visit is 50.2 for male and 49.9
for female. The yearly prevalence increased by 2.4
times from 1.5 in 2001 to 3.6 in 2014. Increasing trend
was found in both gender. Among patients with spe-
cialist care, 2,811 received biologics treatment. The
prevalence of biologic agents prescribing was increas-
ing dramatically throughout the study period by 118
times from 0.6 in 2001 to 72.3 in 2014. The prescrib-
ing prevalence in male (95.3) is higher than female
(57.6). Etanercept was the most common treatment
during the study period which were prescribed to
1,012 patients (36%), followed by infliximab (616 pa-
tients, 21.9%) and adalimumab (587 patients, 20.9%).
RA (42.4%), ankylosing spondylitis (23.0%), psoriatic
arthropathy (9.2%) and psoriasis (6.0%) are the most
common potential indication in treated patients. Hy-
pertension is one of the most common comorbidity
which affected 15.7% of the treated patients. The most
common adverse event was upper respiratory tract in-
fection (12.6%) and anemia (10.8%).

Conclusions: With an increasing prevalence in rheu-
matology patients and biologics treatment prescribing,
it is important for health care professionals to maintain
awareness of the effectiveness as well as the safety of
biologic treatments.

883. Assessment of Biosimilar Somatropin Use in
Italian Routine Care: A 6-Year, Multicenter,
Retrospective Study Using a Database Network

Ilaria Marcianò1, Ylenia Ingrasciotta1, Francesco
Giorgianni1, Alessandro Chinellato2, Jenny Bolcato2,

Roberta Pirolo2, Michele Tari3, Valentina Ientile1,
Rosa Gini4, Armando A. Genazzani5, Ilaria Uomo6,
Maurizio Pastorello6, Sebastiano W. Pollina
Addario7, Salvatore Scondotto7, Pasquale Cananzi8,
Roberto Da Cas9, Giuseppe Traversa9, Mariangela
Rossi10, Achille P. Caputi11 and Gianluca Trifirò11

1Unit of Clinical Pharmacology, A.O.U. Policlinico
“G. Martino”, Messina, Italy; 2Pharmaceutical Ser-
vice, Local Health Authority (ULSS9), Treviso, Italy;
3Caserta-1 Local Health Service, Caserta, Italy; 4

Agenzia Regionale di Sanità della Toscana, Florence,
Italy; 5Department of Pharmaceutical Sciences, “A.
Avogadro” University, Novara, Italy; 6Department of
Pharmacy, Palermo Local Health Unit, Palermo, It-
aly; 7Department of Epidemiologic Observatory,
Health Department of Sicily, Palermo, Italy; 8Health
Department of Sicily, Sicilian Regional Centre of
Pharmacovigilance, Servizio 7-Farmaceutica, Pa-
lermo, Italy; 9Pharmacoepidemiology Unit, National
Centre for Epidemiology, Italian National Institute of
Health, Rome, Italy; 10Health-Unit for Pharmaceuti-
cal Governance, Umbria RegionPerugia, Italy; 11De-
partment of Medical Informatics, Erasmus Medical
Centre, Rotterdam, Netherlands

Background: Somatropin (recombinant growth hor-
mone, rGH) is a biological product approved for
growth disturbances due to GH deficiency/Turner or
Prader-Willi syndrome/chronic kidney disease or in
children born small for gestational age. From 2006,
biosimilar rGH is available in Italy, but population-
based data about its prescribing pattern in Italian rou-
tine care are lacking.

Objectives: To explore the prescribing pattern of
biosimilar/originator rGH in five Italian geographic
areas, where various healthcare policies promoting
biosimilar use were taken.

Methods: This drug utilization study was conducted
using administrative databases of Tuscany and Umbria
Region and Caserta, Treviso and Palermo Local Health
Units in the years 2009-2014 (“Assessment of short
and long term risk-benefit profile of biologics through
healthcare database network in Italy” project, funded
by the Italian Ministry of Health). Characterization of
naïve rGH users and prevalence of biosimilar and orig-
inator use over time and across centers were assessed.

Results: In the study years, 4,103 (0.1% of the total
residents in the catchment areas) patients used rGH.
Of these, naïve users were 2,707 (66.0%), most of
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whom were 6-11 years old (N=1,075, 39.7%). The
main indication for use was growth disturbance due
to GH deficiency (N=942, 34.8%). The overall preva-
lence of rGH use was rather stable across years (0.2-
0.3 per 1,000 inhabitants). The proportion of
biosimilar users increased from 5.7% (2009) to
11.1% (2014), but heterogeneity across different areas
was reported, with greater increase in Tuscany (from
5.2% to 16.9%) and lower in Umbria (from 5.6 to
7.5%).

Conclusions: In comparison to other biosimilars (e.g.
filgrastim and epoetin alpha), the proportion of
biosimilar rGH users was low in recent years, despite
a slight increase. Notably, relevant heterogeneity in
the biosimilar rGH use across centers was docu-
mented. Differences may be due to different policies
across centers, which may be specific per type of
biosimilar drug. Since somatropin accounts for most
of the pharmaceutical expenditure in hormonal prepa-
rations in Italy, these data warrant more research.

884. Safety, Efficacy and Pharmacokinetic
Bioequivalence of Biosimilar Tumor Necrosis
Factor-alpha (TNF-a) Inhibitors Compared with
Their Reference Biologics: A Systematic Review

Francine Chingcuanco1,2, Jodi Segal1,2,3, Seoyoung C.
Kim4,5 and G. Caleb Alexander1,2,3

1Epidemiology, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, United States; 2Center
for Drug Safety and Effectiveness, Johns Hopkins Uni-
versity, Baltimore, MD, United States; 3General Inter-
nal Medicine, Johns Hopkins Medicine, Baltimore,
MD, United States; 4Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, United States;
5Rheumatology, Immunology, and Allergy, Brigham
and Women’s Hospital, Harvard Medical School, Bos-
ton, MA, United States

Background: Biosimilars are of growing regulatory
and commercial importance, yet there is uncertainty
about their safety and efficacy relative to their refer-
ence products.

Objectives: The objective of this review was to sum-
marize the evidence comparing biosimilar and refer-
ence tumor necrosis factor-alpha (TNF-) inhibitors.

Methods: We searched PubMed, EMBASE,
Cochrane Collaboration Clinical Trials and LILACS

through September 15, 2015 for English-language tri-
als and observational studies comparing the safety, ef-
ficacy or pharmacokinetic profiles of biosimilar and
reference TNF- inhibitors. No restrictions were ap-
plied regarding study population, size or design. Two
reviewers assessed abstracts and a third resolved dis-
cordances. A single reviewer completed the full text
review and data extraction. We narratively synthesized
included studies. Strength of trial evidence was
assessed using the Cochrane Collaboration instrument.
Public registries of clinical trials were searched for un-
published trials. Our registration number on PROS-
PERO is #CRD42015025262.

Results: Of 3,365 publications identified, 15 were in-
cluded: 8 randomized controlled trials (RCTs), 4 ab-
stracts describing trial extensions, 2 retrospective
case series and 1 cross-sectional study. Of the RCTs,
two Phase 1 crossover trials were in healthy volun-
teers, one Phase 1 parallel-group study was in patients
with ankylosing spondylitis, one Phase 1 parallel-
group study was in patients with rheumatoid arthritis
(RA), and four Phase 3 studies were in patients with
RA. In the Phase 1 trials, biosimilars and reference bi-
ologics were equivalent in pharmacokinetic parame-
ters. In Phase 3 trials, treatment-emergent adverse
events and serious adverse events were comparable
across arms. For all Phase 3 trials, patients receiving
biosimilars and reference biologics showed similar
American College of Rheumatology Remission
Criteria responses. The risk of bias was generally
low for all trials; incomplete follow-up was the most
common bias.

Conclusions: The existing published studies support
the biosimilarity and interchangeability of these
products.

885. Real-World Comparative Risks of Herpes
Virus Infections in Tofacitinib and Biologic-Treated
Rheumatoid Arthritis Patients

Jeffrey R. Curtis1, Fenglong Xie1, Huifeng Yun2,
Sasha Bernatsky3 and Kevin L. Winthrop4

1Clinical Immunology and Rheumatology, University
of Alabama at Birmingham, Birmingham, AL, United
States; 2Epidemiology, University of Alabama at Bir-
mingham, Birmingham, AL, United States; 3Clinical
Epidemiology, Research Institute, Montreal, QC, Can-
ada; 4Infectious Diseases, Oregon Health & Science
University, Portland, OR, United States
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Background: While placebo-controlled clinical trials
have suggested an increased rate of herpes zoster
(shingles) with tofacitinib, the real-world risks of her-
pes zoster and herpes simplex associated with
tofacitinib compared to other biologics for rheumatoid
arthritis are largely unknown.

Objectives: To evaluate the risks of herpes zoster
(HZ) and herpes simplex virus infection (HSV) associ-
ated with tofacitinib compared to biologic agents
among patients with rheumatoid arthritis (RA).

Methods: Using health plan data, we identified RA
patients without a history of HZ or HSV who initiated
tofacitinib or biologics from 2010-2013. Among this
cohort, new cases of HZ or HSV were found and inci-
dence rates calculatedby drug. We used Cox propor-
tional hazards models evaluated the adjusted
association between tofacitinib and either HZ, and a
composite outcome of HZ or HSV.

Results: A total of N=1,746 patients initiating
tofacitinib were compared with initiations of other
biologics including anti-TNF (n=38,871),
abatacept (n=11,434), rituximab (n=4,785), and
tocilizumab (n=6,266). Tofacitinib patients were
somewhat younger (mean age 57 years) versus
those on other biologics, and somewhat less likely
to use concomitant MTX (39% vs. 44-56%, de-
pending on drug).
Crude incidence of HZ associated with tofacitinib

was 4.33/100py and after multivariable adjustment,
was significantly elevated (hazard ratio, HR=2.09,
95% CI 1.33-3.26) compared to abatacept (referent).
Rates and adjusted HRs for all other RA biologics
were comparable to each other and abatacept. Older
age, female sex, prednisone >7.5 mg/day, prior out-
patient infection, and greater number of hospitaliza-
tions were also associated with increased HZ risk
Incidence rates for the combined outcome were
greatest for tofacitinib (9.33/100py) and also signifi-
cantly elevated after adjustment (HR=1.65, 95%CI
1.21-2.23).

Conclusions: Zoster infections were relatively com-
mon among RA patients. The risk for zoster associated
with tofacitinib was approximately double that ob-
served in patients using biologics.

886. Use of Systemic Antibacterials Before and
After Start of Topical, Non-Biologic Systemic or
Biologic Therapy for Psoriasis. A Nation-Wide
Cohort Cross-Over Study

Anders Sundström and Ingegärd Anveden-Berglind

Centre for Pharmacoepidemiology, Karolinska
Institutet, Stockholm, Sweden

Background: An increased risk of in- or out-patient
care for infections following start with biologic regi-
mens have been established.

Objectives: To examine the risk of infections as
identified by dispensed systemic antibacterials
(ATC-code J01) in patients who are prescribed a new
treatment for psoriasis.

Methods: A cohort cross-over study of patients with
psoriasis, who between July 2007 and December
2011 started treatment with i) biologics, ii) non-bio-
logic systemics, or iii) topicals (calcipotriol prepara-
tions) for the first time since July 2005.
Rates of subjects that filled prescriptions of systemic

antibacterials one year before treatment start was used
as reference when comparing (in an intent-to treat anal-
ysis) such rates, yearly, up to three years thereafter,
giving Rate Ratios (RR) with 95% confidence intervals.

Results: A total of 3,618 patients started a biologic
regimen, with a total of 10,785 years of follow-up;
15,855 started non.-biologic systemic (43,399 years
of follow-up); and 54,678 started topical treatment
(154,338 years of follow-up).
Comparing the rate of antibacterial users in year 1

through 3 after start, with the rate in the year proceed-
ing start yielded, for biologics, an RR of 1.14 (1.06-
1.23) in year 1, RR 1.06 (0.98-1.14) in year 2 and
RR 1.04 (0.96-1.12) in year 3. For non-biologic sys-
temics, the RR’s observed were: 0.91 (0.88-0.94) in
year 1; 0.84 (0.81-0.87) in year 2; 0.81 (0.78-0.84) in
year 3; and for topicals, year 1: 1.03 (1.01-1.05);
year2: 0.90 (0.88-0.92); and year 3: 0.87 (0.86-0.89).

Conclusions: For patients with psoriasis starting a
new treatment with a biologic agent, the risk of receiv-
ing systemic antibacterials during the first year after
start of treatment was increased by 14% as compared
with the rate before treatment, but that risk disap-
peared in year 2 and 3. Except a very slight increase
during year 1 in topically treated, no such patterns
were observed in those with non-biological or topical
treatment.

887. Real-World Effectiveness of Omalizumab for
the Treatment of Severe Asthma
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Khuu2,4, Gerald Lebovic1,4, Matthew Stanbrook2,4,
Diana Martins2, J. Michael Paterson2, Muhammad
M. Mamdani1,2,3,4, David N. Juurlink2,4,5 and Tara
Gomes1,2,3,4

1Applied Health Research Centre, St. Michael’s Hospi-
tal, Toronto, ON, Canada; 2Institute for Clinical Eval-
uative Sciences, Toronto, ON, Canada; 3Leslie Dan
Faculty of Pharmacy, University of Toronto, Toronto,
ON, Canada; 4Institute of Health Policy, Management
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Canada; 5Sunnybrook Research Institute, Toronto,
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Background: Omalizumab is indicated for the treat-
ment of moderate to severe persistent asthma. There
is limited observational evidence of the real-world ef-
fectiveness of omalizumab.

Objectives: To examine the effectiveness of
omalizumab for treatment of severe asthma, including
changes in healthcare costs and patient outcomes, rel-
ative to non-users of omalizumab.

Methods: We conducted an individual-level, matched
repeated measures cohort study using administrative
claims data in Ontario, Canada from April 1, 2012 to
March 31, 2014. Subjects were residents of Ontario aged
18 years and older with publicly-funded drug coverage
and severe asthma. We matched each new, continuous
users of omalizumab with up to 4 non-users according
to age, sex, recent specialist visits, oral corticosteroid
use, asthma severity based on medication use, and
Charlson comorbidity score. The primary outcome was
total direct healthcare costs. Secondary outcomes were
asthma-related hospitalizations or emergency depart-
ment visits, short-acting beta agonist use, oral corticoste-
roid use and number of physician visits. Analyses were
adjusted for potential confounders.

Results: We identified 95 omalizumab users and 352
matched non-user controls. Among omalizumab users,
there was a significant increase in total healthcare uti-
lization costs of approximately $1,800 per quarter per
person due to the cost of the medication following
treatment initiation (p<0.0001). There was no signifi-
cant change in the total healthcare utilization trajectory
among omalizumab users after drug initiation
(p=0.59) or compared to non- users (p=0.43). We
found no significant difference in any of the secondary
outcomes studied between users and non-users.

Conclusions: Our results suggest that omalizumab
may have limited effectiveness in real- world use.
These findings may be due to small effect sizes that
may require a larger sample size, which would also al-
low for examining subsets of patients that may benefit.

888. Determining the Optimal Position For
Vedolizumab In The Current Treatment Paradigm
For Ulcerative Colitis: A Markov Model

Frank I. Scott1,2, Yash Shah4, Karen Lasch5, Michelle
Luo5 and James D. Lewis2,3

1Division of Gastroenterology, Department of Medi-
cine, University of Colorado Denver, Aurora, CO,
United States; 2Center for Clinical Epidemiology
and Biostatistics, University of Pennsylvania Perel-
man School of Medicine, Philadelphia, PA, United
States; 3Division of Gastroenterology, Department of
Medicine, University of Pennsylvania Perelman
School of Medicine, Philadelphia, PA, United States;
4University of Pennsylvania, Philadelphia, PA, United
States; 5Takeda Pharmaceuticals, Deerfield, IL,
United States

Background: Vedolizumab (VDZ), an 47 integrin
monoclonal antibody inhibiting lymphocyte traffick-
ing to the gut, is approved for the treatment of ulcera-
tive colitis (UC).

Objectives: To determine the ideal position of VDZ in
the current treatment paradigm.

Methods: Using Markov modeling, we assessed the
ideal position for VDZ use, with the primary outcomes
of greatest benefit in clinical outcomes and quality ad-
justed life years (QALYs). The base case was a 35-
year old male with moderate to severely active UC
who had not previously used immunomodulators or
biologic therapies. The time horizon was 1 year. The
model included VDZ in 5 different positions in a
step-up treatment algorithm, prior to: (A1) initiating
an immunomodulator, (A2) infliximab monotherapy,
(A3) combination therapy with an anti-TNF and
thiopurine, (A4) combination therapy with a second
anti-TNF and thiopurine, and (A5) colectomy. With
each medication, individuals could enter clinical re-
mission or response, or develop medication-related
complications requiring cessation. Transition probabil-
ities and QALY estimates were derived from pub-
lished literature. Primary analyses included first order
Monte Carlo simulation of 100 trials of cohorts of
100,000 individuals. Additional analyses employed
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longer time horizons, simulated the clinical course of
100,000 individuals, and included one-way sensitivity
analyses with 25% variation for all variables.

Results: VDZ use prior to all other therapies (A1) was
the preferred strategy at 1 year, resulting in 11,294 ad-
ditional individuals in remission, 12 fewer cases of
lymphoma, and 817 fewer serious infections per
100,000 patients compared to last-line use (A5).
VDZ use prior to immunomodulators or anti-TNFs
(A1) resulted in 0.0215 to 0.0282 greater QALYs as
compared to any other strategy. This benefit increased
with longer time horizons. Early VDZ use remained
the preferred strategy in all one-way sensitivity
analyses.

Conclusions: This model suggests that incorporating
VDZ early in the treatment paradigm results in the
greatest potential benefit for individuals with moder-
ate to severe UC who require steroid-sparing
therapy.

889. Risk of Serious Infections During Use of
Biologic Therapies for Psoriasis: A Systematic
Review

Zenas Z. N. Yiu1,2, Lesley S. Exton3, Zarif Jabbar-
Lopez4, M. Firouz Mohd Mustapa3, Eleanor
Samarasekera5, David Burden6, Ruth Murphy7,
Caroline M. Owen8, Richard Parslew9, Vanessa
Venning10, Darren M. Ashcroft2, Christopher E. M.
Griffiths1, Catherine H. Smith11 and Richard B.
Warren1
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Trust, The University of Manchester, Manchester Aca-
demic Health Science Centre, Manchester, United
Kingdom; 2Centre for Pharmacoepidemiology and
Drug Safety, Manchester Pharmacy School, The Uni-
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3British Association of Dermatologists, Willan House,
London, United Kingdom; 4Department of Dermatol-
ogy, Royal Victoria Infirmary, Newcastle upon Tyne
Hospitals NHS Foundation Trust, Newcastle, United
Kingdom; 5National Clinical Guideline Centre, Royal
College of Physicians of London, London, United
Kingdom; 6Department of Dermatology, Western In-
firmary, Glasgow, United Kingdom; 7Sheffield Univer-
sity Teaching Hospitals and Sheffield Childrens’
Hospitals, Sheffield, United Kingdom; 8Department
of Dermatology, East Lancashire Hospitals NHS
Trust, Royal Blackburn Hospital, Blackburn, United
Kingdom; 9Department of Dermatology, Royal

Liverpool and Broadgreen University Hospitals Trust,
Liverpool, United Kingdom; 10Department of Derma-
tology, Oxford University Hospitals Foundation Trust,
Oxford, United Kingdom; 11St John’s Institute of Der-
matology, Guy’s and St Thomas’ NHS Foundation
Trust, London, United Kingdom

Background: The risk of infections leading to signif-
icant morbidity and/or mortality in association with
biologic therapies for psoriasis is a key concern.

Objectives: We have performed a systematic review
and meta-analysis of serious infection in people
taking any licensed biologic therapy for psoriasis
compared to those taking placebo or non-biologic
therapy.

Methods: We searched PubMed, Medline, Embase
and Cochrane databases up to the 29th of September
2015 for randomised clinical trials (RCTs) or prospec-
tive cohort studies involving etanercept, infliximab,
adalimumab, ustekinumab or secukinumab for the
treatment of psoriasis. The results were meta-analysed
using RevMan 5.3 and study quality and risk of bias
assessed using National Institute for Health and Care
Excellence (NICE) checklists and GRADE. Heteroge-
neity was assessed using the I2 statistic.

Results: Data from 32 RCTs (13359 participants) and
one cohort study (4993 participants) were included.
No significant heterogeneity was found amongst the
pooled analyses. The individual studies ranged from
having a low to a very high risk of bias. In adults,
low to very low quality RCT data showed no signifi-
cant difference between any biologic therapy and pla-
cebo at weeks 12-16 (24 RCTs, overall pooled Peto
odds ratio [OR] 0.71, 95% confidence interval [CI]:
0.36,1.41) and weeks 20-30 (4 RCTs, Peto OR 2.27,
95%CI 0.45,11.49). Prospective cohort study data of
low quality suggests only adalimumab (adjusted haz-
ard ratio 2.52, 95%CI 1.47,4.32) was associated with
a significantly higher risk of serious infection com-
pared with retinoid and/or phototherapy in adults.

Conclusions: No association was found between bio-
logic therapies and serious infections in patient with
psoriasis who were eligible for RCTs. Observational
data from one study suggests that adalimumab is asso-
ciated with a higher risk of serious infections as com-
pared to acitretin and/or phototherapy in adults.
Adequately powered, well-designed observational
studies are needed to inform the uncertainty about
the risk of serious infection when biologic therapies
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are used in patients with psoriasis in the real-world
rather than in clinical trials.

890. Quality of Life Outcomes of a 12-Month-
Follow-Up Brazilian Cohort of Patients with
Rheumatic Diseases Using Biological Agents

Haliton Alves de Oliveira Junior1, Jéssica Barreto dos.
Santos1, Bruna Assis Viana1, Francisco Assis
Acurcio1, Alessandra Maciel Almeida1, Juliana
Alvares1 and Mariangela Leal Cherchiglia2

1Department of Social Pharmacy, Federal University
of Minas Gerais, Belo Horizonte, Minas Gerais, Bra-
zil; 2Department of Preventive and Social Medicine,
Federal University of Minas Gerais Medical School,
Belo Horizonte, Minas Gerais, Brazil

Background: Rheumatoid arthritis (RA), psoriatic ar-
thritis (PsA) and ankylosing spondylitis are rheumatic
chronic inflammatory diseases, once not properly
treated, can lead to great impairment of quality of life
(QOL).

Objectives: We aimed to evaluate QOL in a cohort of
rheumatic patients using biological agents.

Methods: This study examines an open prospective
cohort of patients treated by the Brazilian Public
Health System. The study included RA, AS and PsA
patients who had approved applications for biological
drugs (adalimumab, etanercept, infliximab, rituximab,
golimumab, abatacept, tocilizumab and certolizumab
pegol). The data were collected from March 2011 to
December 2014. All patients signed an informed con-
sent form. The inclusion criteria were: being over 18
years old and meet the respective specific qualifying
criteria for each disease. We used a convenience sam-
ple. A standard form was used to collect
sociodemographic and Clinical variables. QOL of par-
ticipants was assessed using EuroQol-5 dimensions
(EQ-5D). Continuous and categorical variables were
compared using analysis of variance, t-student test
and Pearson’s chi-square test. QOL measurements by
the EQ-5D was performed at the baseline and after 6
and 12 months of treatment by means of paired t test.
The significance level was set at 5% in all analyses.

Results: At baseline, 544 patients were included in the
study. Of them, 373 (68.6%) patients were with RA,
105 (19.3%) with AS and 66 (12.1%) with PsA. Mean
disease duration (SD) was 10,33 (9.39) years. In addi-
tion, 292 patients completed the 12-month-follow-up

with a significant improvement on QOL (p=0.000).
After 6 and 12 month, respectively, 181 (62.0%) and
185 (63.4%) patients reached the EQ-5D Minimal
Clinically Important Difference (MCID). Poorer base-
line QOL and functionality were related to better qual-
ity of life response following 12 month use of
biological drugs (p=0.000 and p=0.037 for EQ-5D
and Health Assessment Questionnaire Disability Index
(HAQ-DI), respectively).

Conclusions: Our study showed that the use of bio-
logical drugs promoted considerable improvement in
the participants’ QOL.

891. Identifying Anti-TNF Use for Crohn’s Disease
and Ulcerative Colitis in Primary Care

Andrew Maguire1,3 and Jorge Puelles2

1OXON Epidemiology ltd, London, United Kingdom;
2Global Outcomes Research, Takeda Development
Centre Europe, London, United Kingdom; 3Depart-
ment of Biomedical Sciences, Alcala de Henares Uni-
versity, Madrid, Spain

Background: The use of anti-TNF therapy (infliximab
“IFX”, adalimumab “ADA”) to treat Crohn’s disease
“CD” and ulcerative colitis “UC” is not readily identi-
fiable in UK primary care medical databases such as
CPRD/THIN. Nonetheless, primary care physicians
are informed of IFX/ADA use through specialist let-
ters which are now often scanned into free-text com-
ment fields.

Objectives: To elucidate the usefulness of free-text
comments to identify IFX and ADA use in CD/UC
and create, for the first time, a cohort of such patients
from the general population.

Methods: Patients with either CD or UC records in the
UK primary care database called The Health Improve-
ment Network “THIN” (11 million patients), were se-
lected and a word search was performed to identify
comments mentioning IFX or ADA at any time in their
records. Anonymised free-text comments for 2092 pa-
tients were provided. We read the free-text comments
to confirm if the IFX/ADA mention implied that the
patient was using either anti-TNF to treat IBD (confir-
mation rate) following initial feasibility (93 patients).
We then compared the results with the recent UK
IBD Audit to gauge the validity of this approach.
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Results: Initial feasibility revealed that patients can be
identified as IFX or ADA users but that dose, timing of
administration, and treatment effectiveness were not
routinely recorded. In addition, automating extraction
was not possible and we found patients had received
IFX or ADA for other indications. The confirmation
rate in all 2092 IFX or ADA recipients was 72%.
Among confirmed patients, most (81%) received IFX
only, 9% ADA only and 10% received both. Median
age at first mention of IFX/ADA was 26 years and
54% were female. Among patients using IFX or
ADA the proportion with a diagnosis of CD was
80% (UK IBD Audit =83%). Also, among these pa-
tients with CD there was similarity with the audit in
terms of median age at initiation of IFX or ADA
(THIN: 33.6; Audit: 32.1) and male gender (THIN:
45%; Audit: 49%).

Conclusions: The use of free-text comments provides
a means to create a cohort of patients who have re-
ceived ADA or IFX to treat IBD without having to re-
sort to field studies. It is representative of UK IBD
patients.

892. Incidence of Bowel Surgery in a Cohort of
Crohn’s Disease Patients Treated with Infliximab
or Adalimumab in Lazio, Italy

Riccardo Di Domenicantonio1, Nera Agabiti1, Silvia
Cascini1, Francesco Trotta1, Antonio Addis1, Anna
Kohn2 and Marina Davoli1

1Department of Epidemiology, Lazio Regional Health
Service, Roma, Lazio, Italy; 2Division of Gastroenter-
ology, AO San Camillo Forlanini, Roma, Lazio, Italy

Background: Crohn’s disease (CD) is a chronic in-
flammatory disorder of the gastrointestinal tract which
can lead, in more severe cases, to surgical treatment.
Evidence on head-to-head comparative effectiveness
of biologic medication is scarce, therefore, it is impor-
tant to evaluate these drugs in clinical practice to see if
differences in outcome exist.

Objectives: To compare the incidence of bowel sur-
gery in CD patients newly treated with Infliximab or
Adalimumab.

Methods: We performed a population based cohort
study among CD patients resident in Lazio Region en-
rolled from 2000 to 2009. We retrieved data from
linked hospitalization, drug prescription, mortality
and population archives. We selected all new user

patients that had a prescription of Adalimumab or
Infliximab (ATC codes: L04AB04, L04AB02 respec-
tively) from 2008 to 2010 and have not received a dis-
pensing of biologic medications under study during
the 12 months preceding the date of their first medica-
tion (index date). We classified the exposure as the
drug prescribed at the index date. We followed up pa-
tients for the two years after the index date, outcome
was the first CD related bowel surgery. Comorbidities
(including autoimmune diseases) and drugs utilization
(Antimetabolites , Immunosuppressants, Corticoste-
roids, Aminosalicylic acids) were retrieved respec-
tively within 5 and 1 years before the index date.

Results: 104 Adalimumab and 201 Infliximab new
drug users were included in the analysis, median age
was 36 years. Differences among Adalimumab and
Infliximab users arose for percentage of, female pa-
tients (respectively 46.1% vs 53.2%), patients aged
more than 44 years (46.1% vs 53.2%), past use of cor-
ticosteroids (34.6% vs 51.7%) and immunosuppres-
sants (23.1% vs 30.3%). Incidence rate for 100
person-years of bowel surgery resulted in 10.6 among
Infliximab users and 7.0 among Adalimumab users.

Conclusions: In the biologic era, risk for bowel sur-
gery in CD patients is still evident. Further analysis
will evaluate the comparative effectiveness of the
two drugs taking into account the role of potential con-
founders / effect modifiers.

893. Top-Down versus Step-Up Strategy of Tumor
Necrosis Factor Alpha Inhibitors in Children and
Young Adults with Inflammatory Bowel Disease

Wan-Ju Lee1, Leslie Briars2, Todd A. Lee1,3, Gregory
S. Calip1,3, Katie J. Suda1,3,4 and Glen T. Schumock1,3

1Pharmacy Systems, Outcomes and Policy, University
of Illinois at Chicago, Chicago, IL, United States; 2

Pharmacy Practice, University of Illinois at Chicago,
Chicago, IL, United States; 3Center of
Pharmacoepidemiology and Pharmacoeconomics Re-
search, University of Illinois at Chicago, Chicago,
IL, United States; 4Center of Innovation for Complex
Chronic Healthcare, Hines VA Hospital, Hines, IL,
United States

Background: Patterns of medication use and espe-
cially early initiation of tumor necrosis factor-alpha in-
hibitor (TNFI) therapy for children and young adults
with inflammatory bowel disease (IBD) are not well
described.
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Objectives: We aimed to examine the use of the top-
down approach for children and young adults with
IBD and more specifically to compare medication uti-
lization between the step-up and top-down strategies.

Methods: We conducted a retrospective cohort study
of children and young adults (≤24 years) newly diag-
nosed with IBD using health insurance claims from
2009 to 2013. Conventional “step-up” treatment was
defined as TNFI use after use of immunomodulators,
whereas “top-down” treatment involved early TNFI
initiation. Switching rates, time to discontinuation,
and adherence to TNFIs were compared between the
two strategies.

Results: A total of 11,962 patients with incident IBD
were identified. Among 3,300 TNFI users, 1,405
(42.6%) were treated with the top-down approach,
while 1,895 (57.4%) were treated with the step-up ap-
proach. Employment of the top-down approach
increased from 35.2% to 50.5% during the 5-year
period, and under this approach, most patients
(75.4%) were treated with TNFIs alone. Time to TNFI
initiation was shorter for patients diagnosed in more
recent years (hazard ratio and 95% confidence interval:
1.18 [1.05-1.32], 1.35 [1.20-1.52], 1.76 [1.56-1.99],
and 2.01 [1.72-2.35] for year 2010 to 2013,
respectively, compared to 2009). Compared to step-
up treatment, patients treated with the top-down strat-
egy had lower rates of corticosteroid use (39.4% vs
92.6%, p<0.0001) and switching (5.3% vs 7.8%,
p=0.006) but a higher rate of TNFI discontinuation
(log-rank test p=0.0056). The adherence to TNFIs
was high (proportion of days covered: 83.1% to
95.4%) and no differences were found between the
two strategies.

Conclusions: Early TNFI initiation increased over
time for children and young adults with IBD and was
related to lower rates of corticosteroid use and
switching compared to the conventional approach.
However, the higher rate of TNFI discontinuation un-
der the top-down approach requires further
examination.

894. Effectiveness and Safety of Cetuximab in
First-Line Therapy of Metastatic Colorectal
Cancer According to Frailty in the EREBUS Study
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Pharmacologie Médicale, Bordeaux, France; 8Inserm
U1219CIC Bordeaux CIC1401CHU Bordeaux,
Pharmacologie Médicale, Bordeaux, France

Background: Besides old age, frailty considering also
performance status (PS) or comorbidities is useful to
help treatment decisions in cancer patients.

Objectives: As part of the EREBUS study, cetuximab
use, safety and effectiveness were compared according
to frailty of included patients.

Methods: EREBUS is a French multicenter observa-
tional cohort study of 389 patients initiating cetuximab
1st-line therapy for wild-type KRAS unresectable met-
astatic colorectal cancer in 2009-2010 followed 2
years for progression-free survival (PFS) and 3 years
for overall survival (OS). Three groups of frailty were
defined: not frail (G1), moderately frail (G2) and very
frail (G3) using baseline age, BMI, number of comor-
bidities, ECOG PS and hemoglobin.

Results: At baseline, 77 patients (20%) were classi-
fied as not frail (G1), 196 (50%) moderately frail
(G2) and 116 (30%) very frail (G3). Gender was
comparable between groups (65% male in G1 vs
69% in G2, p=0.53 and 66% in G3, p=0.84). Me-
dian duration of cetuximab use was similar in G1
and G2 (5.5 vs 5.3 months, p=0.91) but signifi-
cantly shorter in G3 (3.5 months, p<0.01). Incidence
of grade ≥3 adverse events (AE) was similar be-
tween groups (57% in G1 vs 56% in G2 and G3,
p=0.88). Cutaneous AE (any grade) were more fre-
quent in G1 than G2 and G3 (84% in G1 vs 71%
in G2, p=0.02 and 67% in G3, p<0.01). AE (any
grade) more frequently observed in G2 than G1 were
respiratory (27% vs 10%, p<0.01) and hematologi-
cal (93% vs 83%, p<0.01). AE (any grade) more
frequently observed in G3 than G1 were respiratory
(28% vs 10%, p<0.01) and metabolic (63% vs
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48%, p=0.04). Median PFS [95%CI] in G1 was lon-
ger than in G2 with a non-significant difference:
10.7 months [8.7;11.5] vs 9.0 [7.9;9.7] (p=0.24)
but much longer than in G3: 5.8 months [4.7;7.2]
(p=0.002). Median OS in G1 was significantly lon-
ger than in G2 and G3: 34.5 months [21.3;-] vs
24.3 [20.3;28.4] (p=0.04) and 17.6 [12.8;20.1]
(p<10-3).

Conclusions:While old age was not previously found
to affect effectiveness and safety in the EREBUS
study, these results indicate that frailty should be taken
into account in clinical practice and anticancer medica-
tion evaluation.

895. Tracking Trastuzumab (H) Therapy in Early
Through Late Stage HER2-Positive Breast Cancer
(HER2BC) in Australia: A National, Retrospective
Cohort Study

Benjamin Daniels and Sallie-Anne Pearson

Centre for Big Data Research in Health, University of
New South Wales, Kensington, NSW, Australia

Background: Clinical trials established the efficacy of
H in the metastatic setting (MBC) in H-naïve patients.
Little is known about patients initiating H in the adju-
vant setting (EBC) and subsequently receiving H for
MBC. Observational studies provide a unique oppor-
tunity to examine the treatment and outcomes of this
patient cohort.

Objectives: To characterise patterns of treatment and
outcomes for patients treated with H for EBC and
MBC. We estimate time from EBC treatment initiation
to MBC therapy and overall survival (OS).

Methods: We identified a cohort of patients initiating
H for EBC in Pharmaceutical Benefits Scheme (PBS)
dispensing claims and persons commencingMBC ther-
apy from the Herceptin Program (HP) claims. We cal-
culated duration of EBC treatment as date of first H
dispensing until 21 days after the last PBS dispensing
for H or observation of an H dispensing record in HP
claims, whichever came first. We used Kaplan-Meier
methods to estimate time-to-MBC treatment and OS.

Results: Of 11,477 H-treated patients for EBC, 637
were also treated for MBC. Median age at EBC treat-
ment initiation was 53 (range 17 – 87). 94% of EBC
patients received taxane, anthracycline, cyclophospha-
mide and/or carboplatin as part of their treatment

protocol. 61% of MBC patients received H with a
taxane, 18% as monotherapy and 7% with capecita-
bine. Median duration of H therapy in EBC and
MBC was 11.3 (95% CI 10.7-11.6) and 9.3 (8.6-
10.4) months, respectively. Median time-to-MBC
therapy was 27.3 (25.5-28.2) months. Median OS
from initiation of EBC and MBC treatment initiation
was 58.1 (52.9-65.7) and 23.2 (20.5-25.4) months,
respectively.

Conclusions: HER2BC patients initiating EBC ther-
apy and progressing to MBC treatment are little exam-
ined in the clinical trial and observational literature.
We showed: most EBC patients are treated according
to guideline recommendations; that this patient cohort
receive approximately 20 months of H therapy across
both settings; and median OS from initiation of MBC
therapy is approximately 2 months shorter than in the
pivotal clinical trial (25.1 months).

896. Risk of Type 1 Diabetes Mellitus Associated
with Vaccination During Childhood and
Adolescence

Dan Beziz1, Michel Rossignol1, Marc Nicolino2,
Pierre-Yves Benhamou3, Elisabeth Requeda4, Nadine
Lucidarme5, Jacques Beltrand6, Clementine Dupuis7,
Laurence Leitenschenck8, Nathalie Roudaut9, Albane
Simon10, Isabelle Bruckert11, Sophie Jacqueminet12,
Anne Mayer13, Lucien Abenhaim1 and Lamiae
Grimaldi-Bensouda1

1LA-SER Europe, Paris, France; 2Lyon University Pe-
diatric Hospital; HCL; Université Claude Bernard
Lyon 1, Lyon, France; 3Endocrinology Department,
Hôpital Albert Michallon, Centre Hospitalier
Universitaire de Grenoble, Grenoble, France; 4De-
partment of Endocrinology and Diabetology, Hopital
Sud Francilien, France, Corbeil-Essonnes, France; 5

Department of Pediatrics, International Travel Vacci-
nation Centre, Hôpital Jean-Verdier, Bondy, France;
6Department of Pediatric Endocrinology, Gynecology
and Diabetology, Hôpital Universitaire Necker-
Enfants Malades, Paris, France; 7Department of Pe-
diatrics, Centre Hospitalier Universitaire de Greno-
ble, Grenoble, France; 8Department of Pediatrics,
Centre Hospitalier Annecy Genevois, Metz-Tessy,
France; 9Department of Endocrinology, Hôpital de
la Cavale Blanche, CHU de Brest, Brest, France; 10

Department of Pediatrics, André Mignot Hospital,
André Mignot Hospital, Le Chesnay, France; 11De-
partment of Diabetes and Endocrinology, Hôpital
Jean Minjoz, Centre Hospitalier Régional
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Universitaire, Besançon, France; 12Institute of
Cardiometabolism and Nutrition, Assistance
Publique-Hôpitaux de Paris, Pitié-Salpêtrière Hospi-
tal, Paris, France; 13Department of Diabetes and En-
docrinology, Centre Hospitalier de Chambéry,
Chambéry, France

Background: To date, studies reporting on a potential
link between childhood vaccination and the occur-
rence of Type 1 Diabetes (T1D) have found discordant
results and the topic remains controversial.

Objectives: To evaluate the incidence of T1D follow-
ing either exposure to overall vaccination or to specific
vaccine types, including influenza, MMR, DTPP,
HBV, pneumococcal and meningococcal vaccines, in
children and adolescents aged 0 to 25 years.

Methods: Prospective case-control study conducted
on 281 incident T1D cases aged 0-25 years and re-
cruited by a network of endocrinology centres across
France and Quebec between April 2008 and May
2013. A network of general practitioners from similar
regions to the cases recruited 1170 controls matched
to cases on age, sex, country and date of consultation.
Vaccination and other potential risk factors for T1D
were collected using a standardised telephone inter-
view. Cases and controls were compared for vaccina-
tion at 24, 12 and 6 months before the index date
(date of first symptom presented by the case), using
Odds ratios (OR) from conditional logistic regression.

Results: 281 cases and 1170 controls were included of
which 130 (46.3%) and 436 (37.3%), respectively, had
been vaccinated at least once in the 24 months prior to
the index date. No increase in T1D was shown follow-
ing vaccination at 24, 12 or 6 months (adjusted OR for
the previous 24 months=1.1; 95% confidence interval,
0.8-1.5) before the index date. Equally, no increase on
the risk of T1D associated with any of the studied vac-
cines (influenza, MMR, DTPP, HBV, pneumococcal
and meningococcal vaccines) was found.

Conclusions: The results of this population-based
case-control study showed that exposure to vaccines
pertaining to regular immunisation schedules among
people aged 0-25 years is not associated with any ob-
servable risk of developing T1D.

897. Social Determinants of Zoster Vaccine Uptake
in England: Use of Electronic Health Records for
Ascertainment of Inequity Parameters

Anu Jain1,2, Albert Jan van Hoek1,2 and Sara L.
Thomas1,2

1Faculty of Epidemiology and Population Health,
London School of Hygiene and Tropical Medicine,
London, United Kingdom; 2Immunisation, Hepatitis
and Blood Safety Department, Public Health England,
London, United Kingdom

Background: Vaccination-related inequities remain a
challenge for public health. Identification of subgroups
with lower vaccine uptake is thus an essential step to-
wards minimising health inequities.

Objectives: To ascertain the quality and extent of re-
cording of social factors in electronic health records
and to investigate the social determinants of zoster
vaccine uptake among older UK individuals.

Methods: Data sources comprised anonymised UK
primary care electronic health records from Clinical
Practice Research Datalink (CPRD), linked to
hospitalisation and social deprivation data. We first
conducted a cross-sectional study to ascertain the com-
pleteness and timeliness of recording of social
determinants (deprivation, ethnicity, religion, country
of birth, residence, living arrangement and marital sta-
tus) and their representativeness compared to census
data, amongst individuals aged ≥65 years. The associ-
ation of these potential determinants with zoster
vaccine uptake (2013-2015) was then examined
amongst individuals aged ≥70 years. For this analysis
we used a cohort study design and multivariable
random effects Poisson regression to examine the in-
dependent effects of these factors on zoster uptake
and their interrelationships.

Results: Amongst 781,402 individuals, completeness
of recording of social determinants in CPRD varied
from 2% (religion) to 67.5% (ethnicity). Recorded eth-
nicity and care home residence were comparable to the
census data, in contrast to religion and living arrange-
ment data that were not comparable. For time-varying
variables such as living arrangements and residence,
only 8% and 6.5% individuals respectively had record-
ings in last 5 years. Detailed results from the cohort
study will be presented.

Conclusions: This work provides methods to identify
social determinants in electronic health records and
clarifies their utility. Application of these methods to
vaccine uptake data allows identification of social de-
terminants linked to low uptake and hence guide
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targeting of public health interventions to decrease in-
equity in vaccine uptake.

898. Is Mortality Associated with Combination
DTPa Vaccines? A Linkage Study Among
Australian Children Using 12 Years of Data

Katherine M. Duszynski1, Nicole M. Pratt2, John W.
Lynch3 and Michael S. Gold1

1Discipline of Paediatrics, University of Adelaide, Ad-
elaide, South Australia, Australia; 2School of Phar-
macy and Medical Sciences, University of South
Australia, Adelaide, South Australia, Australia; 3

School of Public Health, University of Adelaide, Ade-
laide, South Australia, Australia

Background: Mortality risk has been a concern
among infants administered multivalent vaccines
(multiple antigens in a single injection).The timing of
infant 3-dose primary immunisation course at 2
months which includes diphtheria-tetanus-acellular
pertussis (DTPa)–containing vaccines, coincides with
peak incidence of infant mortality.This occurrence
highlights the importance of establishing mortality risk
as a disease or vaccine issue.

Objectives: To compare all-cause one-year mortality
rates between 4 DTPa types, using whole-of-popula-
tion linked data containing child immunisation and
death information.

Methods: Children were included if aged ≤12 months,
administered at least 1 dose of trivalent DTPa, quadri-
valent DTPa with Hepatitis B (QVHepB), DTPa with
Haemophilus influenzae type b (QVHib) or hexavalent
DTPa with HepB, Hib and polio between 1999-2010.
Separate cohorts were established for the 3 doses at
2, 4 and 6 months of age and followed for 12 months
post-vaccination. Kaplan-Meier survival curves for
mortality compared DTPa types for each cohort by
calendar year, and all years combined. Cox models es-
timated hazard ratios (HR) for up to 81 vaccine sched-
ule variants representing antigens administered
concurrently with different DTPa types.

Results: There were 2.8, 2.2, & 1.6 million children in
the 2, 4 and 6 month cohorts. Overall mortality was
low and declined with age (0.064% at 2 m to 0.038%
at 6 m). A difference in mortality between DTPa types
was observed in the combined 2 m cohort (Log-rank
test p=0.0188). Cox regression by calendar year iden-
tified an increased mortality risk in 2003 with a

QVHepB vaccine schedule variant compared to the
standard schedule at that time (HR=3.2 95% CI 1.5-
7.0). In 2003, this variant included the pneumococcal
vaccine, targeted at children medically-at-risk of pneu-
mococcal disease. By 2005 when the QVHepB variant
was recommended for all children, a protective effect
became apparent (HR=0.7 95% CI 0.4-1.5).

Conclusions: While a difference in mortality between
DTPa types was observed, this effect is most likely
due to confounding by indication, with vaccine sched-
ule variants received by children with impaired health.

899. Uptake and Predictors of TDaP Immunization
During Pregnancy in Privately-Insured US
Women, 2010-2013

Anne M. Butler1, J. Bradley Layton1, Dongmei Li1,
Michael G. Hudgens1, Kim A. Boggess1, Leah J.
McGrath2 and Sylvia Becker-Dreps1

1University of North Carolina, Chapel Hill, NC,
United States; 2RTI Health Solutions, Research Trian-
gle Park, NC, United States

Background: In October 2012, the Advisory Commit-
tee on Immunization Practices (ACIP) issued a recom-
mendation for pregnant women to receive tetanus
toxoid, reduced diphtheria toxoid, and acellular pertus-
sis (TDaP) immunization during every pregnancy, be-
tween 27 weeks and 36 weeks, 6 days gestation. Little
is known about the national uptake of the recommen-
dation in practice.

Objectives: To examine uptake and to identify indi-
vidual, provider, and ecological predictors of compli-
ance with the ACIP recommendation for prenatal
TDaP immunization.

Methods: Using the MarketScan® Commercial
Claims and Encounters database (2010-2013), we con-
ducted a retrospective cohort study of pregnant women
with deliveries (live births or stillbirths) that occurred
at ≥20 weeks gestational age. TDaP immunization
was identified using CPT procedure codes. Per the
2012 ACIP recommendation, guideline-concordance
was defined as TDaP receipt between 27 weeks and
36 weeks, 6 days gestation. We calculated the monthly
proportion of pregnancies to receive guideline-concor-
dant TDaP. To identify predictors of guideline-concor-
dant TDaP immunization since the ACIP
recommendation (11/2012 – 12/2013), we used multi-
variable Cox proportional hazards regression analyses
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to estimate hazard ratios (HRs) and confidence inter-
vals (CIs).

Results: We identified 956,445 eligible pregnancies.
After the October 2012 recommendation, guideline-
concordant TDaP immunization in pregnancy in-
creased from 6% to 27% by December 2013. In multi-
variable analyses, strong predictors of guideline-
concordant TDaP included maternal age (14-19 years:
HR=0.71 (95% CI: 0.67-0.75); 20-24 years:
HR=0.83 (0.80-0.85); 25-29 years: HR=0.96 (0.93-
0.98); vs. ≥30 years), nulliparity (0 previous children:
HR=1.09, 95% CI: 1.06-1.12; vs. ≥1 previous child),
geographical region (north central: HR=1.60 (95%
CI: 1.56-1.64); west: HR=1.31 (1.27-1.34); northeast:
HR=1.09 (1.06-1.13); vs. south), and residence in a
metropolitan area (HR=1.22, 95% CI: 1.18-1.26).

Conclusions: Timely TDaP immunization during
pregnancy remains low. Implementation and dissemi-
nation strategies are needed to increase TDaP coverage
among pregnant women.

900. Measles, Mumps, and Rubella (MMR)
Vaccines Differ Considerably with Regards to
Immediate Injection Pain: A Systematic Literature
Review

Corinne Willame1, Ouzama Henry2, Lan Lin3,
Laurence Baril3, Volker Vetter and Nicolas Praet3

1Business & Decision Life Sciences on Behalf of GSK
Vaccines, Wavre, Belgium; 2GSK Vaccines, Philadel-
phia, United States; 3GSK Vaccines, Wavre, Belgium

Background: Injection site pain associated with im-
munization is a significant source of anxiety and dis-
tress for vaccine recipients and parents. Pain at
injection site may lead to vaccine hesitancy putting
the individual and public at risk. A recent WHO posi-
tion paper provides recommendations to mitigate pain
and anxiety during immunization and calls for future
research in this field. Some studies have compared
the immediate pain associated with the administration
of various formulations of MMR vaccines.

Objectives: We present here the results of a system-
atic literature review aiming at comparing the intensity
of immediate pain at injection site experienced by chil-
dren during and after vaccination with different MMR
vaccines.

Methods: A systematic literature search was con-
ducted in Pubmed, Embase and Cochrane to identify
publications studying pain at injection site after immu-
nization with widely used MMR vaccines. Immediate
pain (acute pain as per Brighton Collaboration case
definition) was defined as pain occurring at the time
of injection or within 5 minutes thereafter.

Results: Four studies comparing the intensity of imme-
diate pain at injection site experienced by children after
immunization with MMR vaccines were identified.
Various pain assessment tools and methods were used
to quantify the intensity of pain. For instance, median
difference in Visual Analog Scale scores were computed
and compared between vaccine groups. All 4 studies
showed significantly less immediate pain caused by
oneMMR vaccine (Priorix™, GSKVaccines) compared
to another one (MMR™-II, Merck & Co., Inc.).

Conclusions: To our knowledge, this review summa-
rizes for the first time the available scientific evidence
on the intensity of pain following different MMR vac-
cines. It highlights that MMR vaccines can differ in
terms of immediate pain. Among the different param-
eters that may influence level of pain, vaccine diluent
type and/or formulation may play an important role
in generating immediate pain at the time of injection
or in the minutes that follow.

901. Increased Incidence of Narcolepsy After the
2009 H1N1 Pandemic and Vaccination Campaign
in Taiwan

Wan-Ting Huang, Hsin-Chun Lee, Hui-Chen Lin and
Chin-Hui Yang

Centers for Disease Control, Taipei, Taiwan

Background: In 2010–2011, several European coun-
tries and Canada observed an association between nar-
colepsy and H1N1 vaccines containing AS03®
adjuvant, mostly in children and adolescents. Studies
in China suggested that H1N1 infection could have
played a role in triggering narcolepsy in children. In
Taiwan, a nationwide campaign administered H1N1
vaccines without adjuvant or with MF59® adjuvant
during November 2009–February 2010, covering
67% and 12% of persons aged 0–18 and ≥19 years.

Objectives: To compare incidence of narcolepsy be-
fore, during, and after the H1N1 2009 pandemic and
vaccination in Taiwan.
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Methods: The study population included all individ-
uals registered in the National Health Insurance data-
bases during 2000–2012. Patients with narcolepsy
were defined as those with a referral record for multi-
ple sleep latency test (MSLT) and three or more
ICD-9-CM codes 347* after an MSLT referral. We
compared age-stratified (0–4, 5–18, 19–59, and ≥60
years) number of first-ever MSLT referral per
100,000 person-years (PY) for the prepandemic
(January 2000–June 2009), pandemic/prevaccination
(July–October 2009), and vaccination/postpandemic
(November 2009–December 2012).

Results: Overall, 444 patients were newly diagnosed
with narcolepsy over the 183.87 million PY of obser-
vation time (0.24 per 100,000 PY, 95% confidence in-
terval [CI] 0.22–0.27). The highest incidence of
narcolepsy was observed in the age group 5–18 years
(0.70 per 100,000 PY, 95% CI 0.61–0.80). A signifi-
cant increase in referrals for MSLT was observed in
the pandemic/prevaccination and vaccination/
postpandemic periods in the age groups 5–18 (inci-
dence rate ratio [IRR] 3.39, 95% CI 2.11–5.44 and
IRR 1.40, 95% CI 1.05–1.86) and 19–59 (IRR 2.90,
95% CI 1.67–5.02 and IRR 2.01, 95% CI 1.52–2.66)
years, but not in other age groups.

Conclusions: H1N1 infection is more likely than
H1N1 vaccination to contribute to this increase in inci-
dence of narcolepsy. Controlled studies are being con-
ducted to verify these ecological findings.

902. Comparison Of Different Collection Methods
For Reported Adverse Events Following Pandemic
And Seasonal Influenza Vaccination

Jeanet Kemmeren1, Maaike Honsbeek1, Frederika
Dijkstra1, Marit de Lange1, Nicoline van der Maas1,
Ronald Smallenburg2, Carl Koppenschaar2 and Wim
van der Hoek1

1Centre for Infection Disease Control, National Insti-
tute for Public Health and the Environment, Bilthoven,
Netherlands; 2Science in Action BV, Amsterdam,
Netherlands

Background: During the 2009/2010 season, informa-
tion on adverse events after administration of seasonal
and pandemic influenza vaccines was collected by dif-
ferent active surveys in the Netherlands.

Objectives: To compare data from a paper-based
questionnaire with data from a web-based

questionnaire with respect to outcomes and target pop-
ulation, in order to guide future influenza vaccine
safety monitoring.

Methods: The paper-based survey collected data from
patients who attended primary care practices in the
province of Utrecht for influenza vaccination. The
web-based survey recruited participants from the gen-
eral population all provinces of the Netherlands. To
analyze the association between study approach and
the reported local and systemic adverse events, a gen-
eralized linear mixed model was applied. We adjusted
for age, gender, comorbidity, previous vaccination and
socio-economic status score.

Results: In the web-based survey, systemic adverse
events were significantly more often reported com-
pared with the paper-based survey (OR: 1.15, 95%
CI 1.01-1.30). There were important differences in
the age groups that responded. The elderly were more
represented in the paper-based survey where partici-
pants were recruited via GPs (79% ≥ 60 years) com-
pared to 37% in the web-based survey where
participants were recruited via internet.

Conclusions: The paper-based survey with recruit-
ment of participants through GPs is more representa-
tive for the target group of influenza vaccination
compared to the web-based survey with recruitment
of participants via internet. A web-based approach
with recruitment of participants via internet seems
more suitable for situations where national representa-
tive information about adverse events is desirable. We
recommend to use a combination of both approaches
for future pandemic vaccine safety monitoring to com-
ply with the recommendations of the European Medi-
cines Agency.

903. Comparison Of The Tolerability Of Newly
Introduced Childhood Vaccines In The
Netherlands

Jeanet Kemmeren, Nicoline van der Maas and Hester
de Melker

Center for Infectious Disease Control, National Insti-
tute for Public Health and the Environment, Bilthoven,
Netherlands

Background: In the Netherlands, the 7-valent conju-
gated Pneumococcal vaccine (PCV7) was replaced
by the 10-valent vaccine (PCV10) and universal Hep-
atitis B vaccination has been introduced in 2011.
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Objectives: To compare the tolerability of these dif-
ferent vaccine combinations to enable reliable infor-
mation to parents.

Methods: A questionnaire study was conducted to as-
sess the (differences in) tolerability of DTaP-IPV-Hib
+ PCV7 (PCV7-cohort), DTaP-IPV-Hib + PCV10
(PCV10-cohort) and DTaP-IPV-Hib-HepB + PCV10
(HepB-cohort). Parents were asked to report in ques-
tionnaires local and systemic adverse events (AEs) that
developed in the week prior and in the week after vac-
cination of their infant at 2, 3, 4, and 11 months of age.

Results: For 29.0% and 29.4% infants of the PCV7-
cohort, at least one local reaction was reported in the
week after the first dose of DTaP-IPV (left leg) and
PCV-7 vaccination (right leg). Significant more infants
from the PCV10- (45.1%; p=0.000 and 44.6%;
p=0.000) and HepB-cohort (42.6%; p=0.000 and
41.9%; p=0.000) reported at least one local reaction.
This effect was less pronounced after the successive
doses. Most of the infants experienced at least one sys-
temic AE. After dose 4 this was higher for infants in
the PCV10- (65.9%; p=0.047) and HepB-cohort
(70.6%; p=0.000) compared to the PCV7-cohort
(62.3).

Conclusions: Addition of antigens to a vaccine, i.e. 3
PCV types and Hepatitis B, resulted in a higher
reactogenicity but the AEs were in general mild and
transient. These results are useful for information pur-
poses and for monitoring variations in rates of AEs
over time.

904. Disease and Exposure Misclassification in
Studies of Vaccine Effectiveness: A Simulation Tool

Elizabeth Merrall1, Denis Macina2, Silvia Perez-
Vilar3,4 and Kaat Bollaerts5

1GSK Vaccines, Amsterdam, Netherlands; 2Sanofi
Pasteur, Lyon, France; 3FISABIO-Public Health, Va-
lencia, Spain; 4Erasmus University Medical Center,
Rotterdam, Netherlands; 5P95 Epidemiology and
Pharmacovigilance, Leuven, Belgium

Background: Studies of vaccine effectiveness (VE)
rely on accurate identification of cases of vaccine-pre-
ventable disease and vaccination. In practice, diagnos-
tic tests and clinical case definitions will not be
perfect. Vaccination records or determination of vac-
cine exposure will present inaccuracies. Disease and
exposure statuses may reciprocally affect each other’s

ascertainment (i.e. differential misclassification) and
lead to bias in estimation of the true VE.

Objectives: We present a simulation tool to assess the
impact of disease and exposure misclassification on
VE estimates by different study designs, with exam-
ples a) Influenza, b) Pertussis VE estimation.

Methods: For each example, 1,000 simulations of a
population of 50,000 were generated. Assumed VE’s
were 70% for Influenza and 80% for Pertussis; and
for vaccination coverage, 10% and 95% respectively.
Risk of disease due to vaccine preventable pathogens
(attack rate) in non-vaccinees was assumed 15% for
Influenza vs 30% risk of similar disease from non-vac-
cine pathogens. For Pertussis, 15% vs 10.5% risks ap-
plied. Sensitivities and specificities of disease and
exposure classification were allowed to vary. For each
simulation, VE estimates based on case-control, co-
hort, test-negative and case-coverage (screening) de-
signs were made and assessed graphically alongside
bias and mean squared error.

Results: The sensitivity and specificity parameters had
differing impacts, more noticeable than between study
designs. Decreased specificity of exposure classifica-
tion (poorer identification of non-vaccinees) had
greatest impact for Influenza VE estimation. Con-
versely decreased sensitivity of exposure classification
(poorer identification of vaccinees) had greatest impact
for Pertussis. The simulations of non-differential mis-
classification gave rise to underestimation of VE,
whereas certain configurations of differential misclas-
sification led to overestimation.

Conclusions: As seen here, the impact of misclassifi-
cation depends on study scenario. We hope the simula-
tion tool can be used by researchers to guide better
design, conduct and interpretation of future VE
studies.

905. Systematic Review and Quantitative Synthesis
of Evidence to Support Regulatory Review of
Oncaspar for Treatment of Acute Lymphoblastic
Leukemia (ALL)

Ryan D. Kilpatrick1, Michael D. Hale1, Cristina
Ivanescu2, Montserrat Casamayor3 and Claudia
Lebedinsky1

1Global Research & Development, Baxalta US, Inc,
Cambridge, MA, United States; 2Advisory Services,
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Quintiles, Hoofddorp, Netherlands; 3Advisory Ser-
vices, Quintiles, Barcelona, Spain

Background: An EU marketing authorization applica-
tion (MAA) was submitted for Oncaspar
(pegaspargase) for treatment of patients with ALL,
the most common pediatric cancer. During MAA re-
view the EMA requested evidence to support the com-
parability of Oncaspar with native E. coli asparaginase
(native ASP), an older asparaginase product.

Objectives: To assess the relative benefit of Oncaspar
vs native ASP in newly diagnosed pediatric ALL pts in
terms of event free survival (EFS) and overall survival
(OS).

Methods: A systematic approach was taken to identify
all available evidence for newly diagnosed pts treated
in pediatric ALL protocols using Oncaspar or native
ASP. Randomized and observational studies were in-
cluded. Outcomes were EFS and OS. Safety/immuno-
genicity was also examined. Feasibility was explored
in this order for: Direct comparison meta-analysis
(MA) if ≥ 2 head to head trials were found, indirect
comparison (network MA) if a common comparator
could be identified or separate product MAs (pooled
estimates) of Oncaspar and native ASP using a random
effects model.

Results: There were 39 studies that met criteria for ab-
straction; 13 used Oncaspar and 27 used native ASP.
Direct MA was not feasible as one head to head study
was identified. Also, no common comparator made in-
direct MA infeasible. The individual product MA was
done for standard (S) and high (H) risk pt categories.
In S risk pts treated with native ASP (n=537), 5-yr
EFS was 82% (95% CI 75-88) vs. 89% (95% CI 85-
93) for Oncaspar (n=7,067). OS was 81% (95% CI
67-96) for native ASP and 85% (95% CI 64-100) for
Oncaspar. For H risk pts. treated with native ASP
(n=3,367), 5 yr EFS was 71% (95% CI 67-76) vs
80% (95% CI 75-86) for Oncaspar (n=6,843) and
OS was 73% (95% CI 59-86) vs 80% (95% CI 73-
87), respectively.

Conclusions: This SLR and MA was undertaken to
synthesize existing evidence in support of the
Oncaspar marketing authorization. The results support
a favorable effectiveness profile of Oncaspar vs native
ASP in the treatment of newly diagnosed ALL pts with
a less frequent administration. Oncaspar is now ap-
proved for treatment of ALL pts in the EU.

906. Treatment Regimens and Duration of Lines of
Therapy in Medicare-Enrolled Patients with
Multiple Myeloma

Akeem A. Yusuf1,2, Tanya Natwick1, Diana Felici3

and Winifred Werther3

1Chronic Disease Research Group, Minneapolis, MN,
United States; 2University of Minnesota, Minneapolis,
MN, United States; 3Amgen Inc., South San
Francisco, CA, United States

Background: Multiple myeloma (MM) patients are
often treated with multiple lines of therapy (LOT).

Objectives: To describe the use of drug regimens by
LOT and the duration of LOT in Medicare MM
patients.

Methods: Using a validated algorithm, adult MM pa-
tients (2008-2011) were identified from the 100%
Medicare hematologic cancer file. Patients receiving
treatments were identified for LOT from 1 to 4 lines.
Drug regimens were based on National Comprehen-
sive Cancer Network MM treatment guidelines and
were identified using National Drug Code and Health
Care Procedure Coding System codes. Drug regimens
included proteasome inhibitor (PI): bortezomib; im-
munomodulatory agents (IMiD): lenalidomide, thalid-
omide; PI/IMiD combinations; and other
chemotherapies. Duration of LOT was defined from
first drug prescription or administration to the start of
the subsequent LOT, death, disenrollment, or end of
data (12/31/2012).

Results: 15474, 8308, 3878, and 1608 MM patients
initiated 1st, 2nd, 3rd, and 4th LOTs, respectively.
Mean (SD) age at start of first regimen was 75.1
(8.8) years; 54.4% were female and 77.5% were white.
Regimen distributions by LOT were similar for lines
1-4 with 24-30%, 28-30%, 10-12%, and 31-37% of
patients treated with PI, IMiD, PI/IMiD, and other che-
motherapies, respectively. The mean (median) dura-
tion of LOT 1, 2, 3, and 4 was 386 (284), 329 (241),
268 (199), and 232 (177) days, respectively.

Conclusions: In the Medicare MM population, the
distribution of treatment regimens including PI, IMiD
drugs, and other chemotherapies were similar across
lines 1 through 4. The duration of LOT decreased from
line 1 to 4. These data provide insights into real world
use of MM treatments.
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907. Transitions Across Different Lines of Therapy
in Medicare-Enrolled Patient Populations with
Multiple Myeloma

Akeem A. Yusuf1,2, Tanya Natwick1, Diana Felici3

and Winifred Werther3

1Chronic Disease Research Group, Minneapolis, MN,
United States; 2University of Minnesota, Minneapolis,
MN, United States; 3Amgen Inc., South San
Francisco, CA, United States

Background: Multiple myeloma (MM) patients are
often treated with multiple lines of therapy (LOT).
However, transition rates and reasons for not
transitioning across LOT have not been well
characterized.

Objectives: To characterize LOT transition rates and
reasons for advancing or not advancing across LOT
in an United States MM patient population.

Methods: Using a validated algorithm, adult MM pa-
tients (2008-2011) were identified from the 100%
Medicare hematologic cancer file. Patients receiving
treatments were identified for LOT up to 5 lines. Pa-
tients advanced LOT after a 90 day gap in all treat-
ments (break) or when a drug was added to a
regimen after 90 days (direct switch). Claims-based
transition across LOT was determined using a previ-
ously published algorithm. LOT transition rates, rea-
sons for advancing to the next line and disposition of
those who did not advance were determined.

Results: 15474, 8308, 3878, 1608 and 604MMpatients
initiated LOT 1, 2, 3, 4 and 5, respectively; accounting
for transition rates of 54%, 47%, 42% and 38% from
lines 1 - 4. Of those who initiated a 1st line treatment
and advanced to 2nd line treatment (n=8308), 4293
(52%) had a break in current treatment before line ad-
vancement while 4015(48%) switched directly. Similar
patterns of advancement were observed for the other
LOTs: 48% (of 3878 patients) had a break before 3rd
LOT and 52% switched directly; 51% (of 827 patients)
had a break before 4th LOT and 49% switched directly;
approximately half each of 605 patients had a break be-
fore 5th LOT or switched directly. The reasons for not
advancing LOT were death (52%-35%, with increasing
LOT), censoring due to study end (41%-63%), and ces-
sation of Medicare coverage (7%-2%).

Conclusions: Transition rates across LOT decreased
with increasing LOT as expected. While half of the

patients advance LOT directly, the other half experi-
ence a break in treatment between LOTs.

908. Risk of Skin Cancer in Users of Topical
Tacrolimus, Pimecrolimus and Corticosteroids.
JOint European Longitudinal Lymphoma and Skin
Cancer Evaluation (JOELLE) Study

Jordi Castellsague1, Myrthe P. P. van Herk-Sukel2,
Jesper Hallas3, Anders Sundström4, Arlene
Gallagher5, Lia Gutierrez1, Brian Calingaert6,
Josephina J. G. Kuiper2, Anton Pottegård3, Ingegärd
A. Berglind4, Daniel Dedman5, James A. Kaye6,
Carolina Pardo7, Kenneth J. Rothman6 and Susana
Perez-Gutthann1

1Epidemiology, RTI Health Solutions, Barcelona,
Spain; 2Drug Outcomes Research, PHARMO Insti-
tute, Utrecht, Netherlands; 3Insitute of Public Health,
University of Southern Denmark, Odense, Denmark; 4

Department of Medicine, Centre for
Pharmacoepidemiology, Karolinska Institutet, Stock-
holm, Sweden; 5Clinical Practice Research Datalink,
The Medicines and Healthcare Products Agency, Lon-
don, United Kingdom; 6Epidemiology, RTI Health So-
lutions, Research Triangle Park, NC, United States; 7

Drug Safety and Pharmacovigilance Department,
Astellas Pharma Global Development Europe, Leiden,
Netherlands

Background: Topical tacrolimus is indicated for the
treatment of moderate to severe atopic dermatitis,
and topical pimecrolimus for the treatment of mild to
moderate atopic dermatitis. Data on the risk of skin
cancer associated with use of these medications are
scarce.

Objectives: To estimate incidence rate ratios (IRRs)
of malignant melanoma (MM) and non-melanoma
skin cancer (NMSC) comparing new users of tacroli-
mus and pimecrolimus with current users of moderate-
to high-potency topical corticosteroids (TCS), and
users of TCS with general population untreated
subjects.

Methods: Cohort study in the PHARMO Database
Network (Netherlands), the Danish and Swedish na-
tional registers, and the Clinical Practice Research
Datalink (United Kingdom), with RTI Health Solu-
tions acting as coordinating/pooled analysis center.
New users of tacrolimus and pimecrolimus were fre-
quency matched to users of TCS on twentiles of pro-
pensity scores; users of TCS were individually
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matched to untreated subjects on age, sex, region, and
calendar year. We estimated IRRs and 95% confidence
intervals (CI) using Mantel-Haenszel methods.

Results: We included (a) 19,948 children and 66,127
adults treated with tacrolimus matched with 79,700
children and 264,482 adults treated with TCS; (b)
23,840 children and 37,417 adults treated with
pimecrolimus matched with 90,268 children and
149,671 adults treated with TCS; and (c) 79,040 chil-
dren and 257,074 adults untreated with any study med-
ication. In adults, the adjusted IRR (95% CI) for
tacrolimus vs. TCS was 0.90 (0.66-1.22) for MM
and 1.08 (0.98-1.19) for NMSC. The IRR for
pimecrolimus vs. TCS was 1.16 (0.87-1.56) for MM
and 1.20 (1.07-1.35) for NMSC. IRRs for TCS vs. un-
treated were 0.87 (0.74-1.03) for MM and 1.19 (1.11-
1.27) for NMSC. In children, the number of events
was too small to draw conclusions.

Conclusions: These results suggest little or no effect
of tacrolimus and pimecrolimus on the risk of skin
cancer. Estimates were close to the null, and residual
confounding by severity of atopic dermatitis and sur-
veillance bias cannot be ruled out.

909. Phosphodiesterase Type 5 Inhibitors And Risk
Of Malignant Melanoma: Matched Cohort Study
Using Primary Care Data From The UK Clinical
Practice Research Datalink

Anthony Matthews, Sinead M. Langan, Ian Douglas,
Liam Smeeth and Krishnan Bhaskaran

Non-Communicable Disease Epidemiology, London
School of Hygiene and Tropical Medicine, London,
United Kingdom

Background: Laboratory evidence suggests that the
use phosphodiesterase type 5 (PDE5) inhibitors could
affect melanoma risk. Two major epidemiological
studies have investigated this and come to differing
conclusions.

Objectives: We aimed to investigate whether PDE5
inhibitor use is associated with an increased risk of
malignant melanoma, and whether any increase in risk
represents a causal relationship.

Methods: We conducted a matched cohort study
using primary care data from the UK Clinical Practice
Research Datalink. All men initiating a PDE5 inhibi-
tor and with no prior cancer diagnosis were matched

on age, diabetes status, and general practice, to up
to four unexposed controls. Ever use of a PDE5 in-
hibitor was investigated as the exposure, and the pri-
mary outcome was malignant melanoma. Basal cell
carcinoma, solar keratosis, and colorectal cancer were
investigated as negative control outcomes to exclude
bias. Hazard ratios were estimated from Cox models,
stratified by matched set, and adjusted for potential
confounders.

Results: 145,104 men with ≥1 PDE5 inhibitor pre-
scription, and 560,933 unexposed matched controls
were included. 1,315 incident malignant melanoma di-
agnoses were observed during 3.44 million person-
years of follow-up (mean 4.9 years per person). After
adjusting for potential confounders, there was weak
evidence of a small positive association between
PDE5 inhibitor use and melanoma risk (HR=1.14,
95% CI 1.01-1.29). A similar increase in risk was seen
for the two sun-related negative control outcomes
(HR=1.15, 1.11-1.19 for basal cell carcinoma, and
HR=1.21, 1.17-1.25 for solar keratosis), but there
was no increased risk for colorectal cancer
(HR=0.91, 0.85-0.98). In a post-hoc analysis, there
was strong evidence that solar keratosis was associated
with future use of PDE5 inhibitor (OR=1.28, 1.23-
1.34), suggesting that men with high sun exposure
were more likely to become PDE5 users.

Conclusions: Our results were not consistent with
PDE5 inhibitors causally increasing melanoma risk,
and strongly suggest that observed risk increases are
driven by greater sun exposure among exposed
patients.

910. ‘Real World’ Ipilimumab Survival Data in
Ireland

Laura McCullagh1, Susanne Schmitz1, Roisin
Adams1, Michael Barry1 and Cathal Walsh2

1Dept of Pharmacology and Therapeutics, University
of Dublin Trinity College, Dublin, Ireland; 2Materials
and Surface Science Institute, University of Limerick,
Limerick, Ireland

Background: Ipilimumab is licensed for the treat-
ment of adults with advanced (unresectable or
metastatic) malignant melanoma. In Ireland, the
Oncology Drug Management System (ODMS) was
in July 2012; it allows direct hospital reimbursement
for approved high cost anti-cancer drugs for
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individual patients. Ipilimumab is reimbursed
through this scheme.

Objectives: The objective of this study was to analyse
Irish real life ODMS patient level data for ipilimumab
and to estimate mean overall survival.

Methods: Anonymised data on all patients who
had received ≥1 dose of ipilimumab (June 2012 -
May 2015) through the ODMS was extracted.
Patient demographics were examined. The Kaplan-
Meier survival curve for the cohort was con-
structed. Here, it was assumed that the reimburse-
ment claim date was reflective of the date of
administration. Patients who had not received a full
course of ipilimumab (4 doses) were censored at
the time of the last dose. The Kaplan-Meier curve
was extrapolated with a range of parametric
models. The best fit curve was chosen using
AIC/BIC statistics. Mean overall survival was esti-
mated. Analyses were performed in Excel 2010
and R 2.10.1.

Results: A total of 202 individuals who had re-
ceived ≥1 dose ipilimumab over the defined period
were identified. Mean age was 59.1 years (SD
±14.0); 58.9% were male. All 4 doses had been
received by 59.4% of patients. The Exponential
extrapolation was the best fit for the Kaplan-Meier
curve. The estimated mean overall survival with
this extrapolation is 13.6 months (95%CI 11.3,
16.5).

Conclusions: The mean overall survival in our cohort
if lower than that which has been estimated previously
using pivotal trial data.

911. Cardiovascular Risks of Exogenous
Testosterone Use Among Men: A Systematic
Review and Meta-Analysis

Geetha Iyer1,2, G. Caleb Alexander1,2,3, Eleanor
Lucas1,2, Dora Lin1,2 and Sonal Singh2,3

1Epidemiology, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, United States; 2Center
for Drug Safety and Effectiveness, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD,
United States; 3General Internal Medicine, Johns
Hopkins Medicine, Baltimore, MD, United States

Background: Exogenous testosterone products are
widely used for symptoms of age-related

hypogonadism. However, their cardiovascular safety
remains uncertain.

Objectives: We evaluated whether exogenous testos-
terone therapy is associated with an increased risk of
serious cardiovascular events, as compared to other
treatments or placebo.

Methods: We searched Pubmed, MEDLINE,
EMBASE, Cochrane Collaboration Clinical Trials,
clinicaltrials.gov, and the US Food and Drug Adminis-
tration website, through August 28, 2015. Random-
ized controlled trials (RCTs) and observational
studies which enrolled men > 18 years receiving tes-
tosterone for > 3 days were included. Two reviewers
independently conducted all stages of review, with ad-
judication by a third reviewer when necessary. The
primary outcomes were death due to all causes, myo-
cardial infarction, and stroke. Secondary outcomes in-
cluded heart failure, arrhythmia, and cardiac
procedures. The risk of bias of RCTs and observa-
tional studies was evaluated using the Cochrane Col-
laboration tool and the Newcastle and Ottawa scale,
respectively. The Peto odds ratio was used for meta-
analysis. PROSPERO (#CRD42015019259).

Results: A total of 39 RCTs and 10 observational
studies were included. Meta-analysis was conducted
on 30 RCTs. Compared to placebo, exogenous testos-
terone treatment did not show any statistically signifi-
cant increase in risk of myocardial infarction (odds
ratio [OR] 0.87, 95% confidence interval [CI] 0.39-
1.93, 16 RCTs), stroke (OR 2.17, CI 0.63-7.54, 9
RCTs) or mortality (OR 0.88, CI 0.55-1.41, 20 RCTs).
Sensitivity analysis showed similar results. The design
and methodology of the studies were poorly reported.
Observational studies showed conflicting results with
marked clinical and methodological heterogeneity.

Conclusions: We did not find any significant associa-
tion between exogenous testosterone treatment and
myocardial infarction, stroke or mortality, although
the evidence was imprecise. Our results may differ
from previous reviews because of choice of outcomes
and analytic approaches used. The low quality of the
evidence precludes definitive conclusion.

912. Association Between Exogenous Testosterone
and Cardiovascular Events: An Overview of
Systematic Reviews

Oluwadamilola Onasanya1,2, Geetha Iyer1,2, Eleanor
Lucas1,2, Sonal Singh2,3 and G. Caleb Alexander1,2,3
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1Epidemiology, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, United States; 2Center
for Drug Safety and Effectiveness, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD,
United States; 3General Internal Medicine, Johns
Hopkins Medicine, Baltimore, MD, United States

Background: Evidence remains conflicting about
whether exogenous testosterone increases cardiovas-
cular events.

Objectives: We systematically evaluated evidence of
the direction and magnitude of association between
exogenous testosterone and cardiovascular events; ex-
ploring discordance between existing systematic re-
view findings.

Methods: Two independent reviewers screened 950
full texts of 21,903 initial abstracts, and identified all
published systematic reviews or meta-analyses evalu-
ating cardiovascular effects of exogenous testosterone
on males aged 18 years or older from January 1966
through November 2015. We extracted data on study
characteristics; analytic methods; key findings; and ap-
plied a checklist for assessing the methodological
quality of systematic reviews (AMSTAR).

Results: We identified seven systematic reviews that
included six meta-analyses. The number of included
trials ranged from 3 to 75 and study participants
ranged from 308 to 5464. Four meta-analyses reported
no significant association between exogenous testos-
terone and cardiovascular events (odds ratio [OR]
1.14, 95% confidence intervals [CI] 0.59-2.20 by
Calof et al; OR 1.82, CI 0.78-4.23 by Haddad et al;
relative risk [RR] 1.12, CI 0.70- 1.81 by Fernandez-
Balsells et al; Mantel-Haenszel OR 1.07, CI 0.69-
1.65 by Corona et al. A qualitative review by Carson
et al also reported that testosterone does not increase
cardiovascular risk. Conversely, two meta-analyses re-
ported a significant association between testosterone
and cardiovascular risk (OR 1.54, CI 1.09-2.18 by
Xu et al; and RR 2.20, CI 1.45-3.55 by Borst et al).
Four reviews examined disaggregated cardiovascular
outcomes while three examined composite events.
We observed significant clinical heterogeneity, differ-
ing statistical methods, and variable methodological
quality. AMSTAR scores ranged from 1 to 9 out of 11.

Conclusions: Different outcomes, analytic methods
and study quality may explain the discordant system-
atic reviews. Given the challenge of adequately
powering clinical trials for these rare outcomes,

rigorous observational studies examining major car-
diovascular outcomes are needed to help clarify this
association.

913. Risk of Gynecomastia with Use of 5-Alpha
Reductase Inhibitors for Benign Prostatic
Hyperplasia

Katrina Wilcox Hagberg1, Hozefa A. Divan2, J. Curtis
Nickel3, Shona Fang4 and Susan S. Jick1

1Boston Collaborative Drug Surveillance Program,
Boston University School of Public Health, Lexington,
MA, United States; 2New England Research Institutes
(NERI), Watertown, MA; 3Kingston General Hospital,
Queen’s University, Kingston, ON, Canada; 4Alexion
Pharmaceuticals, Cambridge, MA, United States

Background: Case reports and clinical trials suggest
that gynecomastia occurs in excess among men who
use 5-alpha reductase inhibitors (5ARIs).

Objectives: To estimate the risk of gynecomastia with
use of 5ARIs to treat benign prostatic hyperplasia (BPH).

Methods: We conducted a cohort study with a nested
case-control analysis using the United Kingdom Clin-
ical Practice Research Datalink. We identified men
with BPH who were free from gynecomastia and its
risk factors (e.g. pituitary or adrenal cancer, liver dis-
ease, renal failure or hypogonadism) prior to cohort
entry. Patients entered the cohort at age 40 years or
older and at least 3 years after the start of their elec-
tronic medical record. We calculated person-days of
exposure in the following categories: 5ARIs (alone
or in combination with alpha blockers (ABs)), AB
Only, or unexposed to 5ARIs and ABs. Cases were
men who had a first-time diagnosis of gynecomastia
recorded during follow-up. We calculated crude inci-
dence rates (IRs) and adjusted incidence rate ratios
(IRRs) with 95% confidence intervals (CIs). We also
conducted a nested case-control analysis to control
for major confounders and calculated adjusted odds ra-
tios (ORs) with 95% CIs.

Results: The IR of gynecomastia was 40.2 per 10,000
person-years (PY) (95% CI 35.6-45.2) for 5ARI users,
12.2 per 10,000 PY (95% CI 10.7-13.9) for AB Only
users, and 7.2 per 10,000 PY (95% CI 6.7-7.8) for un-
exposed men. Compared to unexposed men, the risk of
gynecomastia was elevated for 5ARI users
(IRR=3.55, 95%CI 3.05-4.14), whereas the IRR was
1.15 (95%CI 0.98-1.34) for AB Only users. In the
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case-control analysis, the adjusted OR was 3.31 (95%
CI 2.66-4.10) for 5ARI users in comparison to unex-
posed men and there was no elevation in risk for
ABs Only users. The increased risk for gynecomastia
with use of 5ARIs persisted regardless of the number
of prescriptions, exposure timing, and with or without
concomitant prescriptions for drugs known to be asso-
ciated with gynecomastia.

Conclusions: In men with BPH, there was a greater
than 3-fold elevation in risk of gynecomastia for users
of 5ARI compared to unexposed men and users of
ABs only.

914. Population-Based Comparison of the Risks of
Serious Adverse Events from Intermittent versus
Continuous Androgen Deprivation Therapy in
Advanced Prostate Cancer Patients

Huei-Ting Tsai1, Ruth Pfeiffer2, George Philips3, Ana
Barac4, Alex Z. Fu1, Grace Y. Zhou1 and Arnold
Potosky1

1Lombardi Comprehensive Cancer Center, George-
town University, Washington, DC, United States; 2Di-
vision of Cancer Epidemiology and Genetics, National
Cancer Institute, National Institutes of Health, Be-
thesda, MD, United States; 3Georgetown University
Hospital, Washington, DC, United States; 4MedStar
Washington Hospital Center, Washington, DC, United
States

Background: Randomized trials have reported that in-
termittent androgen deprivation therapy (IADT) for
the treatment of advanced prostate cancer (PCa) im-
proves quality of life more than conventional continu-
ous administration of ADT (CADT) while providing a
similar survival benefit. It is unknown whether IADT
lowers the risk of ADT-related adverse events associ-
ated with CADT use.

Objectives: To compare risk of ADT-associated seri-
ous adverse events in IADT versus CADT.

Methods: We conducted a retrospective cohort study
of 9,772 advanced PCa patients aged 66 or older, diag-
nosed during 2002- 2011 who received ADT as pri-
mary treatment for their PCa. We identified incidence
of serious adverse events, including acute myocardial
infarction, stroke, heart failure, type-2-diabetes, and
fracture, using inpatient and outpatient claims. We
used the cox-proportional hazard model to assess

hazard ratios (HRs) of ADT-associated serious adverse
events in IADT and CADT users.

Results: The cohort included 5,026 and 4,746 men
with metastatic and non-metastatic PCa at diagnosis.
A total of 1,709 (17%), 678 (7%), and 945 (10%)
men were newly diagnosed with a serious cardiovas-
cular event, diabetes, or fracture, respectively, during
the first 5 years after ADT initiation. We found IADT
to be associated with a lower risk of heart failure than
CADT in the metastatic group (HR=0.58, 95%C.I.
=0.36- 0.92, p=0.02). We did not find differences in
risk of other serious cardiovascular events, diabetes,
or fracture between IADT and CADT.

Conclusions: This large population-based study showed
that compared to CADT, IADT may not alter the risk of
serious ADT-associated adverse events in advanced PCa.
IADT may have the potential to lower heart failure risk
among metastatic PCa patients with ADT. Physicians
should consider the potential risks and benefits when
initiating ADT among elder men with advanced PCa.

915. Oral Contraceptives and VTE Across the
Sentinel Data Network – An IMEDS Evaluation
Pilot Assessment

Andrew Bate1, Rachel E. Sobel1, Jim Marshall2, Greg
Daniel3, Troy McCall4, Robert F. Reynolds1 and Jeff
Brown2

1Epidemiology, Pfizer, New York; 2Department of
Population Medicine, Harvard Medical School &
Harvard Pilgrim Health Care Institute, Boston; 3

Duke-Margolis Center for Health Policy, Duke Uni-
versity, Durham; 4Reagan-Udall Foundation for the
FDA, Washington, DC

Background: The risk of venous thromboembolism
(VTE) with oral contraceptives (OCs) is well docu-
mented. Recently, questions have been raised about
an increased risk of VTE of 4th generation OCs (con-
taining drospirenone) compared to 2nd generation
(containing levonorgestrel).

Objectives: This IMEDS Evaluation pilot used a
distributed network of FDA Sentinel data partners
to examine the rate of VTE in new users of 2nd
and 4th generation OCs using the standardised data
analytics capabilities of the IMEDS Evaluation
pilot.
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Methods: The analytic cohort consisted of women
aged 15-44 who were new OC users (2nd or 4th gen-
eration). Patients with VTE risk factors were excluded.
Dispensings were defined by National Drug Code in

outpatient pharmacy claims. VTE was defined by
ICD9 codes 415.1 or 453.xx, occurring in the inpatient
or emergency department setting.
Nine Sentinel data partners participated. Publicly

available Sentinel modular programs were used. Feasi-
bility data were reviewed to inform use of the more
complex modular analyses. Consistent with typical
FDA use of these programs, the analysis did not in-
clude a direct comparison or statistical testing; rather,
the results include rates of VTE stratified by age,
sex, and year.

Results: Between January 1, 2008 and April 30, 2015
there were 350572 new users of 4th generation OCs
and 317363 new users of 2nd generation OCs. There
were 158 new VTE events for 4th generation OCs,
and 121 for 2nd generation OCs. The rate of VTE
events per 10000 person-years was 8.56 for 4th gener-
ation and 6.58 for 2nd generation OCs (interquartile
range from 5.86 to 9.23 for 4th generation OCs, and
from 0 to 7.07 for 2nd generation OCs across the data
partners).

Conclusions: In line with the literature, rates of VTE
were greater for 4th generation than 2nd generation
OCs. Limited variation was seen across data partners,
although some partners had few events. Limitations in-
clude lack of confounding control, no direct compari-
sons or matching, and VTE defined only by
diagnosis code. The pilot shows the value of the large
distributed data network in exploring safety issues by a
pharmaceutical sponsor.

916. Testosterone Replacement Therapy (TRT) and
Risk of Acute Myocardial Infarction (AMI): An
Administrative Healthcare Claims Study

Hu Li, Xiang Zhang, Lucy Mitchell, Darell Heiselman
and Stephen Motsko

Eli Lilly and Company, Indianapolis

Background: Conflicting and inconsistent data sur-
rounding the benefit and risk of TRT use justifies the
need for further investigating the potential risk of
AMI for patients undergoing TRT.

Objectives: To investigate whether an association ex-
ists between TRT use and the risk of AMI.

Methods: This retrospective cohort study used the
Truven Marketscan database to compare the crude in-
cidence rate of AMI and adjusted hazard ratio (HR)
among adult patients treated with any testosterone
product versus two propensity score (PS) matched
comparator cohorts: (1) untreated hypogonadal and
(2) PDE5i-treated patients.

Results: A total of 207,176 patients were identified for
the treated and untreated cohorts (mean age, 51.8 ±
11.4 vs. 51.8 ± 12.6 years respectively) after PS
matching and balanced baseline risk factors. Using a
Cox regression model, no statistically significant asso-
ciation was found among TRT treated patients overall
(HR: 0.99; 95% CI: 0.90, 1.09), by age groups, or by
prior cardiovascular disease (CVD). When stratified
by different routes of administration, the association
between injectable TRT and AMI was statistically sig-
nificant (HR: 1.55; 95% CI: 1.24, 1.93) but was not for
gel, patch, or other non-specified routes. A total of
198,528 patients were identified for the TRT and
PDE5i treated cohorts after PS matching (mean age,
52.4 ± 11.4, 52.3 ± 11.5 years). TRT use was not sta-
tistically significantly associated with AMI (HR: 1.00;
95% CI: 0.95, 1.07); however, the association reached
statistical significance among patients older than 65
years (HR: 1.16; 95% CI: 1.03, 1.31) and those with
prior CVD (HR: 1.12; 95% CI: 1.02, 1.23).

Conclusions: When compared to untreated
hypogonadal patients, no statistically significant asso-
ciation was found between AMI and overall TRT
use. Analysis stratified by route of administration
was statistically significant only for injectable TRT.
Inconsistent findings were seen in the subgroup analy-
ses (elderly, prior CVD) using different comparators
(TRT treated vs PDE5i treated; TRT treated vs un-
treated hypogonadal).

917. Effects of Supplemental Intravenous Agents to
Mitigate Peri-Operative Complications Arising
from Inhaled Anesthetics

Kyle P. Paredes1, Aaron W. C. Kamauu2, Rebekah K.
Paredes2 and Andrew Wilson2,3

1University of California- Irvine, Orange; 2Anolinx
LLC, Salt Lake City; 3University of Utah, Salt Lake
City

Background: Inhaled anesthetics have several known
complications in the peri-operative period, including
post-operative nausea and vomiting (PONV),
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delirium, hyperalgesia, triggering of malignant hyper-
thermia and other side effects. The use of intravenous
(IV) agents (e.g. propofol, remifentanil, fentanyl, etc.)
has been suggested as means to mitigate these risks by
decreasing or eliminating patient’s exposure to inhaled
anesthetics.

Objectives: The objective of this study was to assess
the difference in post-op side effects and post-anesthe-
sia care unit (PACU) times in patients receiving inha-
lational only versus inhalational and IV anesthesia,
specifically Remifentanil.

Methods: Using structured EMR data, we identified a
cohort of anesthetized surgical patients within the Uni-
versity of Utah hospital system. Post-surgical recovery
times, amount of exposure to inhaled anesthetics, inci-
dence of PONV and other post-op morbidities were
assessed. Multivariable models controlled for age,
sex, BMI, surgical category, length of surgery, and an-
esthesia type.

Results: Percentages of inhaled anesthetics were de-
creased when used concomitantly with remifentanil.
The relative decrease in end-tidal anesthetic was: Ni-
trous oxide 29.1%, Isoflourane 7.9%, Desflourane
21.4% and Sevoflourane 17.4%; all with p<0.001.
We conjecture that this decrease in inhaled anesthetic
will also lead to decreased side-effect of inhaled anes-
thetics such as post-op recovery and PONV. Indeed,
PACU recovery times were significantly lower in pa-
tients receiving IV remifentanil compared to those
who did not. The adjusted difference in PACU time
was -5.0 min for patients receiving Remifentanil (955
CI -8.6, -1.4). PONV was also reduced in patients with
IV remifentanil.

Conclusions: The use of IV anesthetics, specifically
remifentanil, was associated with shorter post-op re-
covery times and reduced patient exposure to inhaled
anesthetics, independent of surgery type and duration.
These findings suggest that the use of IV anesthetics
decreases the amount of inhaled anesthetics patients
are exposed to and leads to a decrease in peri-op mor-
bidity and side-effects of inhaled anesthetics.

918. Elevated Bladder and Prostate Cancer Rates
Following Initiation of OAB Medication: Findings
from a Danish Registry

Jesper Hallas1, Andrea Margulis2, Anton Pottegård1,
James A. Kaye3, Nina Kristiansen1, Christine L.
Bui4, Willem Jan Atsma5, Kwame Appenteng6, Billy

Franks5, Stefan de Vogel5, Milbhor D’Silva6, Susana
Perez-Gutthann2 and Alejandro Arana2

1Dept. of Clinical Pharmacology, University of South-
ern Denmark, Odense, Denmark; 2

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 3

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Waltham, MA, United States; 4

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 5Astellas, Leiden, Netherlands; 6Astellas,
Northbrook, IL, United States

Background: Symptoms reported by patients with un-
diagnosed genitourinary cancers may be confused with
those of overactive bladder (OAB) syndrome.

Objectives: We studied incidence rates (IRs) of geni-
tourinary cancers and other common cancers in initia-
tors of antimuscarinic OAB drugs in the Danish
national registries, overall and stratified by time since
first prescription.

Methods: The study cohort comprised new users of
oxybutynin, tolterodine, solifenacin, fesoterodine,
trospium, or darifenacin (2004-2012), aged ≥ 18
years, with no history of cancer before entry.
Follow-up ended with cancer diagnosis, death,
disenrollment, or end of study. Drug exposure was
ascertained from the Danish National Prescription
Registry, and cancer outcomes, from the Danish Na-
tional Registry of Patients and the Danish Cancer
Registry. IRs per 1,000 person-years and 95% confi-
dence intervals (CIs) were estimated overall and by
categories of months since cohort entry (MSCE) for
each study cancer (bladder, breast, colorectal, lung,
melanoma, non-Hodgkin lymphoma [NHL],
pancreas, prostate, renal, and uterine).

Results: The study cohort included 72,917 patients
(60% women, mean age at entry 66 years); 3,475 pa-
tients (1,832 men; 1,643 women) developed study
cancers during 259,072 person-years. The most fre-
quent study cancers were prostate (881; 25.4% of
study cancers), breast (658; 18.9%), lung (534;
15.4%), colorectal (434; 12.5%), and bladder (369;
10.6%). The overall study cancer crude IR was 13.4
(95% CI, 13.0-13.9). Cancer IRs did not vary by
OAB drug used. Bladder cancer IR (95% CI) was
highest for < 6 MSCE (4.2; 3.6–5.0), lower for 6 to
< 12 MSCE (1.3; 0.9–1.7) and thereafter. Prostate
cancer IR was also highest for < 6 MSCE (23.3;
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20.8–26.0), lower for 6 to < 12 MSCE (8.8; 7.3–10.6),
and lower thereafter. Other cancer IRs did not show
this effect of time since cohort entry.

Conclusions: Protopathic and/or detection bias are
plausible explanations for higher IRs of bladder and
prostate cancers in the first 6 months after starting
OAB drug treatment. These findings are in line with
results from other studies and must be considered in
etiologic studies of OAB drugs and cancer risk.

919. Cancer Risk in Users of Antimuscarinic Drugs
for Overactive Bladder: A Cohort Study in the
Swedish National Registers

Marie Linder1, Andrea V. Margulis2, Ingegärd
Anveden-Berglind1, Shahram Bahmanyar1, Christine
L. Bui3, Willem Jan Atsma4, Kwame Appenteng5,
Billy Franks4, Stefan de Vogel4, Milbhor D’Silva5,
Susana Perez-Gutthann2 and Alejandro Arana2

1Centre for Pharmacoepidemiology, Karolinska
Institutet, Stockholm, Sweden; 2

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 3

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 4Astellas, Leiden, Netherlands; 5Astellas,
Northbrook, IL, United States

Background: Cancer risks associated with the use of
individual drugs to treat overactive bladder (OAB)
are not known.

Objectives: In preparation for a postauthorization
safety study for mirabegron, a drug with a novel mech-
anism of action to treat OAB, we assessed the risk for
10 common cancers in users of antimuscarinic OAB
drugs.

Methods: We identified new users of tolterodine,
solifenacin, fesoterodine, darifenacin and oxybutynin
≥18 years old without cancer or HIV from the Swedish
National Registers in years 2006-2012. We assessed
two sex-specific composite cancer endpoints and the
10 individual cancers (lung/bronchus, colon/rectum,
skin melanoma, bladder, non-Hodgkin lymphoma,
kidney, pancreas, prostate, female breast, and uterus).
We estimated age-sex-standardized incidence rates
(IRs) per 1,000 person-years and 95% confidence in-
tervals (CIs) for ever exposure to the study drugs over-
all and in strata of time since start of treatment.

Results: The cohort of 130,944 patients had a mean
age of 66 years; 60% were women. The most com-
monly used OAB drugs were tolterodine, solifenacin
and fesoterodine. During follow-up (mean 3.2 years),
5,653 patients (4.3%) were diagnosed with any of the
study cancers, most frequently prostate (1,530; 27%),
breast (961; 17%), or colorectal (888; 16%) cancer.
For all study drugs combined, the IR (95% CI) for

the composite endpoints was 10.0 (9.6-10.4) in
women and 19.4 (18.7-20.1) in men. For each type
of cancer, IRs were similar across individual drugs:
prostate cancer, IRs ranged from 8.6 (6.2-11.0) for
oxybutynin to 10.2 (9.4-11.1) for solifenacin; female
breast cancer, 3.4 (2.7-4.1) for fesoterodine to 4.0
(3.3-4.7) for darifenacin; colorectal cancer, 1.6 (1.2-
2.0) for fesoterodine to 2.4 (1.7-3.1) for oxybutynin.
Some less common cancers had larger variations by
individual drugs. IRs for bladder and prostate cancer
were highest in the first 6 months after treatment start.

Conclusions: Based on age-sex standardized IRs, no
antimuscarinic OAB drug seemed to carry increased
cancer risks. IRs were higher during early treatment,
driven by prostate and bladder cancer, which is consis-
tent with protopathic bias or surveillance bias.

920. Do Individual Antimuscarinic Drugs to Treat
Overactive Bladder Have Different Cardiovascular
Risks? A UK CPRD Cohort Study

Alejandro Arana1, Cristina Varas-Lorenzo1, Lisa J.
McQuay2, Ryan Ziemiecki3, Christine L. Bui2, Alicia
W. Gilsenan2, Kenneth J. Rothman4, Willem Jan
Atsma5, Kwame Appenteng6, Billy Franks5, Stefan
de Vogel5, Milbhor D’Silva6, Andrea V. Margulis1

and Susana Perez-Gutthann1

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 2

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 3Biostatistics, RTI Health Solutions, Research
Triangle Park, NC, United States; 4

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Waltham, MA, United States; 5

Astellas, Leiden, Netherlands; 6Astellas, Northbrook,
IL, United States

Background: Users of drugs to treat overactive blad-
der (OAB) have been reported to have a higher preva-
lence of cardiovascular (CV) comorbidities.

abstract 535

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Objectives: We investigated whether the risk of acute
myocardial infarction (AMI), stroke, major adverse
cardiovascular events (MACE), CV mortality, and
all-cause mortality differed by antimuscarinic OAB
drug.

Methods: The study cohort consisted of new users
of oxybutynin, tolterodine, solifenacin, fesoterodine,
trospium, or darifenacin ≥18 years old in the Clinical
Practice Research Datalink (CPRD), 2004-2012.
Follow-up ended with a study endpoint, cancer,
HIV, death, disenrollment, or end of study. Exposure
was ascertained from general practitioner (GP) pre-
scriptions, and outcomes and covariates from GOLD,
HES, ONS, and questionnaires completed by GPs.
We estimated age-sex–standardized incidence rates
(IRs) per 1,000 person-years and adjusted incidence
rate ratios (IRRs) compared with current use of any
other OAB drug. We first estimated propensity
scores for drug use at baseline, stratified on deciles
of propensity score among the exposed, and pooled
the stratified IRRs using the Mantel-Haenszel
approach.

Results: The study cohort included 119,912 new users
of OAB drugs: mean age at cohort entry, 62 years;
70% female; mean follow-up, 3.3 years (range, 1 day
to 9 years). Of all index therapy episodes, 33% were
for oxybutynin, 31% for tolterodine and 27% for
solifenacin.
For current use of any OAB drug, the standardized

IR (95% confidence interval [CI]) was 4.9 (4.5-5.3)
for AMI, 6.0 (5.6-6.4) for stroke, 4.5 (4.2-4.9) for
CV mortality, 12.2 (11.6-12.8) for MACE, 19.9
(19.1-20.6) for all-cause mortality.
IRRs for CV endpoints were generally ~1 for indi-

vidual antimuscarinic OAB drugs except for
oxybutynin and solifenacin. The IRR (95% CI) for
current use of oxybutynin was 1.3 (1.1-1.4) for MACE
and 1.4 (1.3-1.5) for all-cause mortality; for current
use of solifenacin, 0.7 (0.6-0.8) for MACE, 0.7 (0.6-
0.7) for all-cause mortality.

Conclusions: Compared to current use of other study
drugs combined, the risk for MACE and all-cause
mortality was increased in users of oxybutynin and de-
creased in users of solifenacin.

921. Withdrawn by Author

922. Risk of Major Adverse Cardiovascular Events
Associated with Biologic Therapies in Patients with

Plaque Psoriasis: Systematic Review and Meta-
Analysis of Randomised Controlled Trials

Watcharee Rungapiromnan1, Richard B. Warren1,2,
Zenas Z. N. Yiu1,2, Christopher E. M. Griffiths1,2

and Darren M. Ashcroft1

1Centre for Pharmacoepidemiology and Drug Safety,
Manchester Pharmacy School, University of Manches-
ter, Manchester, Greater Manchester, United King-
dom; 2Dermatology Centre, Salford Royal NHS
Foundation Trust, University of Manchester, Man-
chester Academic Health Science Centre, Manchester,
Greater Manchester, United Kingdom

Background: Concerns about anti-interleukin (IL)-
12/23 therapies increasing risk of major adverse car-
diovascular events (MACE: myocardial infarction, ce-
rebrovascular accident, or cardiovascular death) in
patients with psoriasis have been raised. However,
the potential association between biologic therapies
and MACE in patients with plaque psoriasis is still
unclear.

Objectives: To perform a meta-analysis of
randomised controlled trials (RCTs) evaluating risk
of MACE in adults with plaque psoriasis treated with
biologic therapies.

Methods: Systematic searches for RCTs reporting
adverse events in adults with plaque psoriasis re-
ceiving at least 1 licensed dose of biologic
therapy, including tumour necrosis factor inhibitors
(TNFi; adalimumab, etanercept, or infliximab),
anti-IL-12/23 (ustekinumab), or anti-IL-17A
(secukinumab) therapy. Extracted data were meta-
analysed (RevMan 5.3) and the Peto odds ratio
(OR) with 95% confidence interval (CI) was
calculated. I2 statistics were used to assess
heterogeneity.

Results: Overall, 35 RCTs involving 15,079 patients
were included. MACE were not observed in 26 RCTs,
while 9 RCTs reported 10 MACE in patients receiving
biologics or placebo during the randomised controlled
phase. Exposure to biologic therapy was not associ-
ated with MACE (OR 1.62; 95% CI, 0.39–6.65). No
associations with MACE were observed with TNFi
(OR 0.67; 95% CI, 0.10–4.63), anti-IL-12/23 therapy
(OR 4.48; 95% CI 0.24-84.77) and anti-IL-17A
therapy (OR 4.52, 95% CI 0.24 – 86.22). Using
Mantel-Haenszel fixed-effects model with absolute
risk differences as sensitivity analysis also generated
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similar results. No heterogeneity was found among
these comparisons.

Conclusions: In this meta-analysis of RCT data, bio-
logic therapies were not associated with MACE. Cur-
rent evidence is limited and the results can only be
generalizable to RCT population. Thus, adequately
powered, population-based studies are needed to as-
sess the long-term impact of biologic therapies on
MACE in patients with plaque psoriasis.

923. Development of a Prospective, Non-
Interventional, Longitudinal, Multicenter Registry
Study of Patients Initiating a New Course of Drug
Therapy for Overactive Bladder (OAB)–
PERSPECTIVE

Rita Kristy1, Kevin V. Carlson2, Anna S. Deal3,
Kavita V. Nair4, Eric S. Rovner5, Eric Gemmen6,
Eva E. Oakkar6, Julie Park6, Priscilla Velentgas6,
Pamela Bradt1, Katherine Gooch1 and Carol
Schermer1

1Medical Affairs, Americas, Astellas Pharma Global
Development, Inc., Northbrook, IL, United States; 2

Southern Alberta Institute of Urology, Calgary, AB,
Canada; 3IPC-Inpatient Consultants-The Hospitalist
Company, Johnson City, TN, United States; 4Center
for Pharmaceutical Outcomes Research, Department
of Clinical Pharmacy, University of Colorado
Anschutz Medical Campus, Skaggs School of Phar-
macy and Pharmaceutical Sciences, Aurora, CO,
United States; 5Department of Urology, Medical Uni-
versity of South Carolina, Charleston, SC, United
States; 6Quintiles, Durham, NC, United States

Background: Management of overactive bladder
(OAB) often involves antimuscarinics, though newer
therapies for OAB including mirabegron (a beta-3 ag-
onist) have been approved worldwide. Current evi-
dence on the real-world use of OAB
pharmacotherapies is limited.

Objectives: To identify demographic and clinical fac-
tors, treatment patterns and patient reported outcomes
(PROs) utilizing a new international registry of OAB
patients. Outcomes will include differences in OAB
treatment patterns (e.g., persistence, switching, rea-
sons for discontinuation), comorbidities, adjunctive
non-pharmacologic therapy and PROs in patients on
mirabegron vs. antimuscarinics.

Methods: PERSPECTIVE is a prospective, longitudi-
nal observational registry of patients initiating a new
course of OAB treatment with either mirabegron or
an antimuscarinic. Based on sample size calculations,
target enrollment is 1500 patients (600 mirabegron
and 900 antimuscarinic) from 100-120 centers in the
US (85%) and Canada (15%). PROs using OAB-vali-
dated scales (OAB Questionnaire Short-Form, Patient
Perception of Bladder Condition, EuroQol-5D, OAB
Treatment Satisfaction Questionnaire) are collected at
baseline, months 1, 3, 6, and 12, and ad-hoc points
when patients have switched/discontinued their cur-
rent OAB medication. If physician visits occur after
baseline, clinical data are prospectively recorded by
the investigator and are collected from patients’ medi-
cal records. The recruitment period is 16 months,
targeting gynecology, urology, and primary care sites.
Each patient is followed for up to 12 months.

Results:With 1095 patients enrolled as of January 15,
2016 (73% of target sample), the study is on target to
close recruitment by early 2016.

Conclusions: To date, PERSPECTIVE is the first ob-
servational study across two countries with over 1000
patients enrolled that provides data on clinical and pa-
tient perspectives on management of OAB. The study
has recruited sites reflective of the centers where pa-
tients are treated for OAB to maximize the generaliz-
ability of study results to the real-world population
seeking care for OAB.

924. Risk of Urinary Adverse Events Associated
with Inhaled Anticholinergics in Adult Men

Scott M. Vouri1,2, Seth A. Strope3, Jiajing Chen2 and
Margaret A. Olsen3

1St. Louis College of Pharmacy, St. Louis, MO, United
States; 2Saint Louis University, St. Louis, MO, United
States; 3Washington University, St. Louis, MO, United
States

Background: Medications with anticholinergic prop-
erties can result in a urinary adverse event, acute uri-
nary retention (AUR), likely due to parasympathetic
innervation on the bladder.

Objectives: To determine if the risk for urinary ad-
verse events is associated with the use of inhaled anti-
cholinergics (tiotropium and ipratropium) compared to
inhaled corticosteroid or long-acting beta agonists

abstract 537

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



(non-anticholinergics) in adult men aged 45 to 64
years coded for chronic lung disease.

Methods:We identified new-users of inhaled anticho-
linergics and non-anticholinergics in the Truven
MarketScan databases from 2006-2012. Subjects were
excluded if AUR, medication for urinary symptoms
(alpha blocker or 5-alpha reductase inhibitor (5-
ARI)), prostate or bladder cancer, or benign prostatic
hyperplasia (BPH) was present prior to the date of first
inhaled prescription (index date). Subjects were cen-
sored at the end of insurance enrollment, death, medi-
cation discontinuation or ≥50% non-adherence. Cox
regression was used to examine the association be-
tween inhaled medications and urinary adverse events;
1) AUR and 2) medications for urinary symptoms (al-
pha blocker or 5-ARI), as a surrogate for the AUR
causal pathway.

Results: Of the 65,625 new-users of inhaled anticho-
linergics, 727 (1.1%) were coded for AUR and 2,609
(4.0%) received medication for urinary symptoms. In
comparison, of the 56,694 new-users of inhaled non-
anticholinergics, 353 (0.6%) were coded for AUR
and 1,501 (2.6%) received medication for urinary
symptoms. After controlling for age, region, non-
BPH urology symptoms, oral medications with anti-
cholinergic activity, and Elixhauser comorbidities, in-
haled anticholinergics users were more likely to be
coded for AUR (HR 1.33, 95% CI 1.17-1.51) and
more likely to have received medication for urinary
symptoms (HR 1.17, 95% CI 1.09-1.24), compared
to inhaled non-anticholinergic users.

Conclusions: Among middle-aged men, this research
suggests a higher risk for urinary adverse events in in-
haled anticholinergic users compared to non-anticho-
linergic users. These results may impact future
prescribing of inhaled medications in this population.

925. Survival In Kidney Transplantation In
Patients Who Used Cyclosporine Or Tacrolimus

Rosangela Maria Gomes1,2, Augusto Afonso Guerra
Júnior1,2, Livia Lovato Pires Lemos2,3, Wallace
Breno Barbosa1,2 and Francisco Assis Acurcio1,2

1Post-Graduation Program in Medicines and Phar-
maceutical Assistance, Department of Social Phar-
macy, College of Pharmacy, Federal University of
Minas Gerais, Belo Horizonte, MG, Brazil; 2SUS Col-
laborating Centre – Technology Assessment & Excel-
lence in Health (CCATES/UFMG), Belo Horizonte,

MG, Brazil; 3Department of Preventive and Social
Medicine, College of Medicine, College of Medicine,
Federal University of Minas Gerais, Belo Horizonte,
MG, Brazil

Background: In Brazil, the Unified Health System
(SUS) is responsible for 95% of all kidney transplanta-
tions and it ensures access to immunosuppressive
medicines. The Clinical Protocols of the Ministry of
Health of Brazil recommend the use of cyclosporine
or tacrolimus as pillars of immunosuppression in renal
transplantation. Moreover, the cost of treatment with
tacrolimus is about three times higher than that of cy-
closporine in Brazil.

Objectives: To analyze 10 years graft survival of renal
transplant patients according to the base drug of the
maintenance therapy: cyclosporine or tacrolimus.

Methods: We analyzed a nationwide cohort of kidney
transplant recipients from January 2000 to December
2010 developed through deterministic-probabilistic
linkage of SUS administrative databases: Hospital In-
formation System (SIH/SUS); Subsystem for High
Complexity Procedures (SIA/SUS) and the Mortality
Information System (SIM). To be included, patients
must have used either cyclosporine or tacrolimus.
Graft loss was defined as death or dialysis for more
than three months. We used the Kaplan-Meier method
to estimate the cumulative probability of survival.

Results: In total, 13,489 patients were included
(54.7% living donor); 5,803 used cyclosporine as re-
gime base, and 7,686 used tacrolimus. Most patients
were male with a median age of 41 years. The overall
10-year graft survival was 72.2%. In five years the sur-
vival rate of patients treated with cyclosporine was
88.6% and tacrolimus was 86.6% In ten years the sur-
vival rate of patients treated with cyclosporine and ta-
crolimus was 73.2% and 69.6%, respectively
(p<0.001).

Conclusions: In Brazil tacrolimus showed worst graft
survival than cyclosporine. Various factors may be in-
volved in this difference. The study, assessed the graft
survival in ten years more than 13,000 kidney trans-
plant patients at SUS. The choice of immunosuppres-
sive agents is one of the key factors that have direct
influence in the survival of renal graft amenable to in-
tervention by the prescriber. In addition, the results
provide subsidies to Governmen to renegotiate tacroli-
mus prices and reorganization of the supply of medic-
inal products.
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926. Risk of Venous Thromboembolism Amongst
Users of Different Anti-Osteoporosis Drugs: A
Multinational Population-Based Cohort Study

Elisa Martin-Merino3, Irene Petersen2, Samuel
Hawley1, Arturo Álvarez-Gutierrez3, Antonnella
Delmestri1, Ana Llorente-García3, Kassim Javaid1,
Tjeerd van Staa4, Andrew Judge1, Cirus Cooper1 and
Daniel Prieto-Alhambra1

1Oxford National Institute for Health Research
(NIHR)Musculoskeletal Biomedical Research Unit,
Nuffield Department of Orthopaedics, Rheumatology,
and Musculoskeletal Sciences, University of Oxford,
Oxford, United Kingdom; 2Department of Primary
Care and Population Health, University College Lon-
don, London, United Kingdom; 3BIFAP Research
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Pharmacovigilance, Medicines for Human Use De-
partment, Spanish Agency for Medicines and Medical
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Kingdom

Background:Most adverse drug reactions for anti-os-
teoporosis medicines (AO) users have been described
comparing AO users to AO-naïve patients.

Objectives: We aimed to compare the risk of venous
thromboembolism (VTE) amongst incident users of
different AO –and in particular Strontium Ranelate
(SR)- in the UK (CPRD) and Spain (SIDIAP and
BIFAP).

Methods: Three cohort studies were performed sepa-
rately using primary care records data from CPRD,
SIDIAP and BIFAP. All patients aged ≥50 years, >1
year of data available and a new AO prescription
(therapy initiation) in 2001-2013 (BIFAP), 2007-2014
(SIDIAP), or 2000-2014 (CPRD) were included. AO
included: 1.alendronate (AL), 2.other (oral)
biphosphonates (OB), 3.SR, 4.denosumab (DE), or 5.
teriparatide (TE). SERM users were excluded since
VTE was a contraindication, as were TE and DE users
in CPRD due to low numbers. Patients were followed
to the earliest of: VTE (diagnosis combined with antico-
agulant use), AO cessation, switching, drop-out, death,
or end of study. Incidence rate (IR) of VTE and Hazard
ratios (HR) for VTE were estimated for each cohort
versus AL adjusted for NICE risk factors for VTE.

Results: Overall, 2,035/159,209 (1.28%) in CPRD,
386/148,564 (0.26%) in SIDIAP, and 401/83,334
(0.48%) in BIFAP had VTE. Crude IR per 1,000 py
were 4.84, 2.47 and 2.36 for AL; 5.08, 2.43 and 2.21
for OB; and 5.06, 1.60 and 2.89 for SR in CPRD,
SIDIAP and BIFAP respectively; 5.08 and 5.16 for
DE; and 2.38 and 4.67 for TE in SIDIAP and BIFAP.
Adjusted HRs of VTE were 1.05 (0.94-1.18), 1.48

(1.17-1.85) and 0.96 (0.78-1.18) for OB; and 0.90
(0.61-1.34), 1.12 (0.67-1.88) and 1.19 (0.82-1.74) for
SR in CPRD, SIDIAP and BIFAP respectively; and
1.11 (0.55-2.23) and 1.77 (0.25-12.66) for DE; and
1.00 (0.37-2.72) and 1.27 (0.59-2.71) for TE in
SIDIAP and BIFAP.

Conclusions: VTE risk during AO therapy did not dif-
fer by drugs, except OB showing higher risk in
SIDIAP only. Our data does not support an increased
risk of VTE associated with SR in the UK or Spain.

927. Preadmission Use of Prescription Drugs and
Risk of Red Blood Cell Transfusion in Elderly
Patients Undergoing Hip Fracture Surgery

Alma B. Pedersen, Deirdre Cronin-Fenton, Nickolaj
R. Kristensen and Mette Nørgaard

Department of Clinical Epidemiology, Aarhus Univer-
sity Hospital, Aarhus N, Denmark

Background: Increasing number of hip fracture pa-
tients presents with several comorbidities such as in-
flammatory, cardiovascular or pulmonary diseases,
and therefore often uses prescription medication. Still,
little is known about the impact of these drugs on the
risk of blood loss during hip fracture surgery.

Objectives: To examine whether pre-surgery use of
non-steroidal anti-inflammatory drugs (NSAIDs), anti-
depressants, statins, corticosteroids or oral anticoagu-
lants is associated with the risk of red blood cell
transfusion (RBCT) (as an indirect measure of blood
loss) within 7 day of surgery.

Methods: Using prospectively collected data from
population-based registries, we included 44,049 pa-
tients older than 65 years who underwent surgery for
hip fracture during 2005-2013. We defined use of
NSAIDs, antidepressants, statins, corticosteroids and
oral anticoagulants as at least 1 prescription redeemed
<90 days before admission for hip fracture. We used
Cox regression to compute 7-day risk of RBCT with
95% CIs, controlling for age, gender, Charlson
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Comorbidity index score, body mass index, type of
surgery, time from admission to surgery, and year of
surgery comparing users with non-users for each class
of prescription drug.

Results: The proportion of patients who received
NSAIDs, antidepressants, statins, corticosteroids and
oral anticoagulants was 39%, 20%, 17%, 9% and
2%, respectively.
Risks of RBCT were 52% and 45% in NSAIDs

users and non-users, 53% and 46% in antidepressants
users and non-users, 49% and 47% in statin users
and non-users, and 46% and 48% in corticosteroids
users and non-users. Compared with non-users, the ad-
justed risk of RBCT was 1.12 (CI: 1.09-1.16) for users
of NSAIDs, 1.10 (CI: 1.08-1.13) for antidepressants
users, 1.00 (CI: 0.98-1.02) for statin users, 0.93 (CI:
0.91-0.98) for corticosteroid users, and 1.08 (CI:
1.00-1.16) for oral anticoagulants users.

Conclusions: Use of NSAIDs, antidepressants and
oral anticoagulants was associated with increased 7-
day risk of RBCT among older patients with hip frac-
ture surgery.

928. Fracture-Preventing Benefit of
Bisphosphonates by Compliance and Its Timing
Following Therapy Start: A Register-Based Study
of Postmenopausal Women in Sweden

Anna Westerlund, David Hägg, Tobias Svensson,
Fredrik Granath and Helle Kieler

Centre for Pharmacoepidemiology, Karolinska
Institutet, Stockholm, Sweden

Background: Therapy breaks are common among bis-
phosphonate users. It is unclear how the timing of
breaks, or rather a function of these – compliance, is
associated with the fracture-preventing benefit of
bisphosphonates.

Objectives: To study the association between bisphos-
phonate therapy and osteoporotic fracture by compli-
ance and its timing in postmenopausal women.

Methods: Using the Swedish Prescribed Drug Regis-
ter, we identified a cohort of new bisphosphonate users
among women aged ≥55 years in 2010-2014. Compli-
ance with therapy, measured as the medication posses-
sion ratio (MPR; low: ≤50%, intermediate: >50-<
80%, high: ≥80%), was handled as a time-dependent
variable to accommodate changes in exposure within

and across on- and off-therapy episodes. We used
Cox proportional hazards models to estimate hazard
ratios (HRs) with 95% confidence intervals (CIs) for
the association between compliance and incident oste-
oporotic fracture, defined as closed, non-traumatic
fracture of the spine, rib, forearm, upper arm, hip/fe-
mur or pelvis as ascertained in the National Patient
Register using ICD-10 codes. HRs were estimated
over the entire follow-up period (max. 5 years), and
over <1.5 years and ≥1.5 years of available follow-
up to indicate the importance of timing of compliance.

Results: The study cohort included 36,108 women at
baseline. During an average 2.5 years of follow-up, we
identified 1,810 incident fractures. Compared with low
MPR, age-adjusted HRs for the association of intermedi-
ate and high MPR with osteoporotic fracture were 0.44
(0.38-0.50) and 0.88 (0.81-0.97), respectively, for the
entire follow-up period. Results are pending from analy-
ses of the association between timing of compliance, i.e.,
MPR during early and late follow-up, and fracture.

Conclusions: Preliminary results showed that interme-
diate compliance with bisphosphonate therapy was as-
sociated with lower osteoporotic fracture risk than
high compliance. Further analyses will examine the ro-
bustness of these results and the importance of timing
of compliance for fracture risk.

929. Clinical Effectiveness and Safety of Analogue
Glargine in Type 1 Diabetes: Systematic Review
and Meta-Analysis

Lays Marra1, Brian Godman2,3, Vania Araujo1,
Augusto Guerra Junior1, Francisco Acurcio1,4,
Leonardo Diniz4 and Juliana Alvarez1

1Pharmacy, Federal University of Minas Gerais, Belo
Horizonte, Brazil; 2Division of Clinical, Karolinska
Institutet, Stockholm, Sweden; 3Strathclyde Institute
of Pharmacy and Biomedical Sciences, Strathclyde
University, Glasgow, United Kingdom; 4School of
Medicine, Federal University of Minas Gerais, Belo
Horizonte, Brazil

Background: The use of insulin analogues for the
treatment of type 1 diabetes mellitus (T1DM) is wide-
spread, but the therapeutic benefits still require further
evaluation given the higher costs of the analogues in
Brazil and other countries.

Objectives: To evaluate the effectiveness and safety
of the insulin analogue Glargine (AG) compared to
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recombinant DNA insulin (rDNA) in patients with
DM1 among published observational studies and grey
literature, building on previous reviews of RCTs
assessing the relative efficacy and safety of NPH insu-
lin versus the analogues.

Methods: A systematic review (SR) with meta-analy-
sis. The SR included cohort studies and registries
available on CENTRAL, LILACS and PUBMED, LI-
LACS and including manual and gray literature
searches. Only prospective and retrospective cohort
studies and database records of T1DM patients, as well
as studies evaluating AG preparations in comparison
with rDNA insulin were included.The meta-analysis
was conducted in Review Manager ® 5.2 software.
Primary outcomes were: glycohemoglobin (Hb1Ac),
weight gain and occurrence of hypoglycemia. Method-
ological quality was assessed using the Newcastle-
Ottowa scale.

Results: From a total of 796 publications, 11 studies
were finally included. There were differences in find-
ings between studies with conflicts of interest com-
pared to without. The overall meta-analysis favored
AG in Hb1Ac outcomes (adult patients) and hypogly-
cemic episodes (p <0.05), but without reaching glyce-
mic control (Hb1Ac to around 7%). The
methodological quality of the studies was moderate,
noting that 45% of studies were funded by pharmaceu-
tical companies.

Conclusions: It is difficult to support recommending
analogues first line given the high heterogeneity of
the studies, the discrete value presented by the esti-
mated effect on the effectiveness and safety outcomes,
potential conflicts of interest of the included studies
and the additional cost of the analogues. The future
role of analogues in the treatment DM1 should be bet-
ter determined by instigating studies with good meth-
odological quality that assess their long-term safety,
effectiveness and cost-effectiveness.

930. Incretin-Based Treatments and the Risk of
Pancreatic Cancer in Patients with Type 2 Diabetes

Guillaume Avenin, Marion Bertrand, Celine Druet,
Isabelle Yoldjan, Mahmoud Zureick and Rosemary
Dray-Spira

ANSM, Saint Denis, France

Background: The risk of pancreatic cancer associated
with incretin-based treatments (gliptins and GLP-

1analogues), a recently introduced class of antidiabetic
drugs, is controversial.

Objectives: The objective of this study was to investigate
the pancreatic cancer risk associated withincretin-based
drugsusing French medico-administrative databases.

Methods: The study was based on national health in-
surance database linked with hospitalisation database.
All general health insurance scheme beneficiaries aged
40 to 80 years with type 2 diabetes in 2010 were in-
cluded and followed-up until 31/12/2013. The risk of
pancreatic cancer associated with gliptins, other oral
antidiabetic treatments (OADs) and GLP-1analogues
was measured using Cox models adjusted forage,
sex, other diabetes treatments and risk factors
ofpancreatic cancer.

Results: Among the 1,346,055 people included (54%
men, mean age 63.8 years), 41.1% were exposed to
gliptins and 7.2% to GLP-1during a mean follow-up
time of 3.7 years; 3,113 cases of pancreatic cancer
occurred.
The risk of pancreatic cancer was significantly

higher among people ever vs. never exposed to
gliptins (adjusted Hazard Ratio [aHR]: 1.30; 95% CI:
[1.20-1.40]). The risk of pancreatic cancer decreased
with time since first exposure to gliptins (≤18 months:
aHR 1.58 [1.42-1.75]; >30 months: aHR1.13 [0.89-
1.42]) and with gliptins doses (≤540 ddd: aHR 1.45
[1.31-1.60]; >900ddd: aHR0.83 [0.63-1.10]).
Exposure to other OADs (metformin/

sulphonamides/others) was also associated with an in-
creased risk of pancreatic cancer (aHR 1.23 to 1.37).
Exposure to GLP-1 analogues was not associated

with pancreatic cancer risk (aHR: 0.98 [0.83-1.16]).

Conclusions: The risk of pancreatic cancer is in-
creased in people treated with gliptins with recently
initiated treatment or low level of exposure, but not
in those with long-lasting or high level of exposureto
gliptins nor in those exposed to GLP-1. These results
do not support a causal association between incretin-
based treatments and pancreatic cancer.

931. The Association of Metformin Exposure and
Specific Types of Digestive Cancers Among
Diabetic Patients: Real-World Findings from a US
EMR Database

William K. Mountford, Elise Kaufman, Alexandria
Portelli and Caitlin A. Knox
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Quintiles, Cambridge, MA, United States

Background: Several epidemiological studies have
noted a reduction of cancer among patients taking met-
formin. The majority of studies lack adequate sample
size to investigate the associations within sub-types
of cancers.

Objectives: To describe the association between
metformin and cancers of the digestive organs among
diabetic patients in a US ambulatory medical care
setting.

Methods: We utilized Quintiles electronic medical re-
cords (Q-EMR) research database which includes pa-
tient-level ambulatory medical records from
approximately 30 million patients throughout the
United States. All patients were required to have activ-
ity (i.e. ≥ 1 visit) with their healthcare provider during
the time period 1/1/2014 – 9/30/2015. Diseases were
defined using ICD-9 codes: Diabetes (250.xx) and ma-
lignant neoplasms of digestive organs (150.xx-157.xx)
and metformin was identified in the prescription re-
cords, which also included combination therapies with
metformin. Odds ratios (OR) and corresponding 95%
confidence intervals (CI) were calculated for each
sub-type of cancer.

Results: We identified 1,397,070 diabetic patients
with 647,149 (46%) having at least one prescription
of metformin. 49% of the population were at least 65
years old and 51% were female. The odds of most can-
cers studied were significantly lower among patients
exposed to metformin compared to those without met-
formin [OR (95% CI)]: esophagus: 0.78 (0.69, 0.89);
stomach: 0.84 (0.73, 0.97); colon: 0.92 (0.89, 0.96);
liver: 0.72 (0.65, 0.79); pancreas: 0.91 (0.85, 0.98).
No significant associations were identified for cancers
of the small intestine, rectum, and gallbladder.

Conclusions: Our findings suggest that the strength of
association between metformin and cancer varies
across sub-types of digestive cancers, with liver and
esophagus appearing to have the strongest association.

932. Cardiovascular Risks Associated with
Dipeptidyl-Peptidase 4 Inhibitor Compared to
Other Diabetes Drugs: A Cohort Study

Maki Komamine, Chieko Ishiguro, Yoshinori
Takeuchi and Yoshiaki Uyama

Office of Medical Informatics and Epidemiology,
Pharmaceuticals and Medical Devices Agency
(PMDA), Tokyo, Japan

Background: There are few studies to compare Car-
diovascular (CV) risks between dipeptidyl-peptidase
4 (DPP–IV) inhibitors and other diabetes drugs in Jap-
anese patients.

Objectives: To compare the CV risks of between
DPP–IV inhibitors and other diabetes drugs by use of
Japanese claims data.

Methods: Design: A cohort study using Japanese
claims data (2010–2014) provided from Japan Medical
Data Center including about 1.9 million patients.
Setting: The patients with a first prescription of any

diabetes drugs were identified as cohort.
Exposures: Exposure group was defined as mono-

therapy users of DPP–IV inhibitors. Control groups
were defined as monotherapy users of biguanides
(BGs), sulfonylureas (SUs), or –glucosidase inhibi-
tors (–GIs), respectively.
Main outcome measures: The CV events was de-

fined as diagnosis of cardiovascular diseases (CVDs)
coded by ICD–10.
Statistical analysis: Propensity score (PS) adjust-

ment for confounding (matching or standardization)
and cox proportional hazard regression model were
used to estimate the CV risks with DPP–IV inhibitors
in comparison with BGs, SUs, or –GIs.

Results: DPP–IV inhibitors, BGs, SUs, and –GIs
were prescribed as a first-line drug to 5,468, 2,187,
1,045, and 1,152 patients, respectively. PS model in-
cluded the covariates such as age, sex, drugs, and con-
comitant diseases. According to PS matching analysis,
the use of DPP–IV inhibitors had neither significant
association with the occurrence of CVDs relative to
BGs (hazard ratio 1.15 [95%CI; 0.85, 1.54]), SUs
(hazard ratio 0.81 [95%CI; 0.54, 1.21]), nor –GIs
(hazard ratio 0.94 [95%CI; 0.64, 1.41]). PS standard-
ized analysis showed similar result.

Conclusions: Monotherapy with DPP–IV inhibitor as
a first-line drug for diabetes show no significant asso-
ciation with CVDs in comparison with other diabetes
drugs. Further studies using definition of CV events
in combination with diagnosis, prescription, and med-
ical practice may be required.
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933. Evaluation of Three HbA1c Metrics in
Relation to Heart Failure in 94,332 UK Type II
Diabetes Mellitus Subjects

Claudia Cabrera1, Stanko Skrtic1, Marita Olsson1,
Volker Schnecke1 and Marcus Lind2

1AstraZeneca R&D, Mölndal, Sweden; 2Sahlgrenska
Academy, University of Gothenburg, Gothenburg,
Sweden

Background: In patients with type 2 diabetes mellitus
(T2DM) heart failure (HF) is one of the most common
causes of excess death and impaired glycemic control,
hemoglobin A1c (HbA1c) is the most frequently used
risk factor in relation to cardiovascular disease (CVD).
Metrics of HbA1c include baseline and the updated
mean HbA1c but it remains unclear which one is most
appropriate when evaluating repeated measures of
HbA1c in relation to HF. In this study, we propose a
third metric, the updated latest HbA1c.

Objectives: To evaluate the risk of HF and impaired
glycemic control in a cohort of T2DM patients.

Methods: The Clinical Practice Research Data Link was
used to identify a representative T2DM population (01/
01/1998 to 31/12/2014). Index date was first recorded
at T2DM diagnosis. Patients ≥18 yrs were included.
Potential confounders between repeated measures of
HbA1c and incident HF were: gender, age, blood pres-
sure, smoking status, CV drug use, and prior history of
CVD. Follow-up was time from diagnosis to incident
HF, death, lost to follow-up, or end of study 30/06/
2015. Proportional hazard models compared the associa-
tion between 3 HbA1c variables and HF. Baseline
HbA1c was recorded 90 days before to 30 days after
diagnosis. Updated latest HbA1c and updated mean
HbA1c are time-varying variables which are recalculated
each time a new HbA1c measurement is recorded.

Results: Median follow-up was 6.4 yrs, men com-
prised 53% of the cohort, mean age was 62 yrs at
T2DM diagnosis, mean BP was 141 mmHg, 60% were
on statins, 39% were on ACEi and 51% were ever
smokers at baseline. There was a significant associa-
tion between HbA1c and HF. The estimated overall
risk increase per 1% (10 mmol/mol) increase in
HbA1c ranged from 6% for baseline HbA1c to 15%
for the updated mean HbA1c. In addition when cate-
gorized by HbA1c, the latest variable showed a J-
shaped increased risk for the lowest HbA1c category

of <6% (42 mmol/mol) 1.16 (1.07-1.25) compared
to the referent category (ref=6%-7%).

Conclusions: The updated mean HbA1c variable
showed the strongest relation with HF. Our results
show that diabetic risk estimates are dependent on
HbA1c metric type.

934. Pharmacoepidemiological Profiles of Glucose-
Lowering Drug Use in Patients with Diabetes and
Its Impact on Mortality from All-Cause and
Cardiovascular Disease in the U.S. Adults

Longjian Liu1, Jinggaofu Shi1, Barbara Simon2 and
Howard J. Eisen3

1Epidemiology and Biostatistics, Drexel University
Dornsife School of Public Health, Philadelphia, PA,
United States; 2Division of Endocrinology, Drexel
University College of Medicine, Philadelphia, PA,
United States; 3Division of Cardiology, Drexel Uni-
versity College of Medicine, Philadelphia, PA, United
States

Background: Little evidence is available to identify
the effectiveness of glucose-lowering treatment on
mortality from all-cause and cardiovascular disease
(CVD) using data from large-scale population surveys.

Objectives: To describe the patterns of glucose-lower-
ing drug use in DM patients and its impact on all-
causes and CVD mortality.

Methods: Of 272,147 subjects aged ≥18 participating
in the U.S. 2000-2009 National Health Interview Sur-
veys and MEPS were analyzed with a prospective co-
hort design to examine the impact of glucose-lowering
drug use on the outcomes. Glucose-lowering drugs
were classified on patients’ medication records. Vital
statues were followed by December 31, 2011 and
causes of death were recorded using ICD-9. Cox pro-
portional hazard regression was conducted to estimate
hazard ratios (HR) of glucose-lowering drug use for
outcomes, with adjusting age, sex and survey years.

Results: Of the study, 22,305 (8.20%) had DM (M:
9,892, and F: 12,413). In males, 10.0% did not use any
glucose-lowering drug, 38.1% used only one drug (met-
formin, sulphonylureas (SU), insulin or the other), and
51.89% combination drugs (≥2), respectively. In fe-
males, these values were 10.3%, 40.45% and 49.4%.
Within an average 7.39 years follow-up, 4728 (21.2%)
died of all-cause, and 1295 (5.81%) died of CVD.
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Multivariate Cox model analyses show that HR (95%
CI) of metformin, SU or insulin for all-cause mortality
were 0.53 (0.36-0.77, p=0.001), 0.89 (0.66-1.21,
p=0.46), and 1.65 (1.26-2.16, p<0.001), respectively.
The corresponding HRs (95%CI) for CVD mortality
were 0.82 (0.42-1.61, p=0.56), 1.10 (0.66-1.83,
p=0.72), and 1.51 (0.86-2.66, p=0.15), respectively.
Similar results in patients with combination drugs were
observed.

Conclusions:Metformin, SU, and insulin were the top
three glucose-lowering medications. Patients who re-
ceive metformin or a combination of metformin with
other drugs, except with insulin, had significantly
lower risk of mortality from all-cause and had a pro-
tective effect on CVD mortality. The effect of metfor-
min on mortality risk reduction should be addressed in
primary healthcare.

935. Bile Duct and Gallbladder Diseases and the
Use of Incretin-Based Drugs in Patients with Type 2
Diabetes

Jean-Luc Faillie1, Oriana H. Yu2, Hui Yin2,
Dominique Hillaire-Buys1, Alan Barkun3 and
Laurent Azoulay2,3

1Faculty of Medicine, University of Montpellier, Mont-
pellier, France; 2Lady Davis Institute, Jewish General
Hospital, Montreal, Canada; 3McGill University,
Montreal, Canada

Background: The use of dipeptidylpeptidase-4 (DPP-
4) inhibitors and glucagon-like peptide-1 (GLP-1) an-
alogs may be associated with an increased risk of bile
duct and gallbladder disease. No observational study
has yet assessed this possible association.

Objectives: To determine whether the use of DPP-4
inhibitors and GLP-1 analogs are associated with an
increased risk of incident bile duct and gallbladder dis-
ease in patients with type 2 diabetes.

Methods: Design: Population-based cohort study.
Setting: The UK Clinical Practice Research Datalink

linked with the Hospital Episodes Statistics database.
Participants: A cohort of 71,369 patients initiating

antidiabetic drugs between 2007 and 2014.
Exposure: Current use of DPP-4 inhibitors and

GLP-1 analogs compared with current use of at least
two oral antidiabetic drugs.
Main Outcome and Measures: Time-dependent Cox

proportional hazards models were used to estimate

hazard ratios (HRs) with 95% confidence intervals
(CIs) of incident hospitalized bile duct or gallbladder
events (cholelithiasis, cholecystitis, cholangitis), com-
paring current use of DPP-4 inhibitors and GLP-1 an-
alogs with current use of at least two oral antidiabetic
drugs.

Results: During 227,994 person-years of follow-up,
853 patients were hospitalized for bile duct and
gallbladder disease (crude incidence rate: 3.7 [3.5-
4.0] per 1000 person-years). Current use of DPP-4
inhibitors users was not associated with an in-
creased risk of bile duct and gallbladder disease
compared with current use of at least two oral anti-
diabetic drugs (3.6 vs. 3.3 per 1000 person-years;
adjusted HR: 0.99, 95% CI: 0.75-1.32). In contrast,
the use of GLP-1 analogs was associated with an
increased risk (6.1 vs. 3.3 per 1000 person-years;
adjusted HR: 1.79, 95% CI: 1.21-2.67). GLP-1 ana-
logs were also associated with an increased risk of
cholecystectomy (adjusted HR: 2.08, 95% CI:
1.08-4.02).

Conclusions: The use of GLP-1 analogs was associ-
ated with an increased risk of bile duct and gallbladder
disease. Physicians should be aware of this potential
adverse event when prescribing these drugs, especially
to patients who are at higher risk of bile duct and gall-
bladder disease.

936. Metformin and Other Glucose-Lowering Drug
Initiation and Rates of Community-Based
Antibiotic Use and Hospital-Treated Infections in
Patients with Type 2 Diabetes: A Danish
Nationwide Population-Based Cohort Study

Reimar Wernich Thomsen1, Anil Mor1, Irene
Petersen1,2 and Henrik Toft Sørensen1

1Clinical Epidemiology, Aarhus University Hospital,
Aarhus, Denmark; 2Research Department of Primary
Care and Population Health, University College Lon-
don, London, United Kingdom

Background: Data on early infection risk in first-
treated patients with type 2 diabetes are limited.

Objectives: To examine the rates of community-based
antibiotic use and hospital-treated infection in initia-
tors of metformin and other glucose-lowering drugs
(GLDs).

abstract544

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Methods: This is a population-based study based on
Danish national cohort of 131 949 patients with type
2 diabetes who initiated pharmacotherapy with a
GLD between 2005 and 2012. We estimated rates
and adjusted hazard ratios (HRs) of community-based
antibiotic use and hospital-treated infection according
to choice of first GLD. We performed intention-to-
treat analysis using Cox regression method.

Results: The rate of community-based antibiotic use
was 362 per 1000 patient-years at risk [PYAR] and
that for hospital-treated infection was 51/1000 PYAR.
Compared to metformin, the risk of hospital-treated in-
fection was slightly higher in sulfonylurea initiators
(HR 1.12, 95% confidence interval [CI] 1.08 to 1.16)
and substantially higher in insulin initiators (HR
1.63, 95% CI 1.54 to 1.72) initiators after adjustment
for comorbid conditions, comedications, and other
confounding factors. In contrast, virtually no differ-
ence was observed for overall community-based anti-
biotic use (HR 1.02, 95% CI 1.01 to 1.04, for
sulfonylurea initiators; and 1.04, 95% CI 1.01 to
1.07, for insulin initiators). Compared with metformin
initiators, sulfonylurea and insulin initiators experi-
enced higher hospitalisation rates for viral and fungal
infections, intra-abdominal infections, pneumonia,
septicaemia, and urinary tract infections, and had
higher rates of redeeming broad-spectrum antibiotics
such as quinolones and cephalosporins.

Conclusions: Rates of community antibiotic treatment
and infection hospitalization are high in first-treated
patients with type 2 diabetes. Pharmacotherapy initia-
tion with metformin was associated with lower infec-
tion risk compared with sulfonylurea or insulin
initiation.

937. Treatment Discontinuation And Rates Of
Hypoglycemia In Type 2 Diabetes Patients Treated
With Dipeptidyl Peptidase-4 (DDP-4) Inhibitors or
NPH Insulin As Third-Line Therapy

Cristiano S. Moura, Sasha Bernatsky, Michal
Abrahamowicz, Hassan Behlouli and Louise Pilote

Department of Epidemiology, Biostatistics and Occu-
pational Health, McGill University, Montreal, QC,
Canada

Background: Clinical studies suggest that DPP-4 in-
hibitors are effective as third-line therapy for type 2 di-
abetes (T2D) patients. However, a direct comparison

of DPP-4 inhibitors with NPH insulin in the general
population is lacking.

Objectives: To compare therapy discontinuation and
hypoglycemia hospitalization rates among T2DM pa-
tients initiating either DPP-4 inhibitors or NPH insulin.

Methods: Retrospective cohort study using the
MarketScan database (2011-2014). We selected
T2DM individuals who were newly dispensed either
DPP-4 inhibitors or insulin NPH (basal insulin or mix-
tures containing NPH insulin) as third-line therapy, af-
ter metformin and sulphonylurea in combination.
Cohort entry was defined by date of first prescription
of the agent, and a 6-month pre-period was used to ex-
clude prior users. Time to therapy discontinuation
(prescription gap >90 days) and to first hospitalization
for hypoglycemia were compared using Cox regres-
sion models. Patients were censored at time of death,
transfer out of the health plan, or end of study period.
Models were adjusted for baseline variables: age, sex,
year of cohort entry, comorbidities, hypertension, and
prior history of hypoglycemia or diabetic ketoacidosis.

Results:We studied 54,318 individuals, most (92.7%)
were DPP-4 initiators. The NPH group included more
women (47.2% versus 40.5% on DPP-4), and more
had prior history of hypoglycemia at baseline (21.0%
versus 4.1%). In multivariable analysis, treatment dis-
continuation during follow-up was higher for patients
initiating NPH insulin compared with DDP-4 inhibi-
tors (hazard ratio, HR=1.48; 95%CI=1.42-1.54).
Risk of hypoglycemia was also higher in NPH insulin
initiators (HR=2.82; 95%CI=2.57-3.10).

Conclusions: Our study suggests that T2D patients
initiating third-line therapy with NPH insulin had
higher risk of discontinuation and hypoglycemia when
compared to DPP-4 inhibitors initiators. This real-
world analysis suggests poorer control with NPH insu-
lin versus DPP-4 inhibitors in T2DM patients in need
of a third line agent although residual confounding
may partially explain results.

938. Risk of Hypoglycaemia in Users of
Sulphonylureas with Renal Impairment: A
Population-Based Cohort Study

Judith van Dalem1,2,3, Martijn Brouwers4, Coen
Stehouwer4, André Krings2, Hubert Leufkens5,
Johanna Driessen1,3,5, Frank de Vries1,5 and Andrea
Burden1,3,5
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Department of Clinical Pharmacy, Zuyderland MC,
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Background: Sulphonylureas (SUs) are a primary
treatment option for patients with type 2 diabetes
mellitus. Hypoglycaemia is a well-known severe
side-effect that occurs more often in patients with renal
impairment. However, data about the incidence of
hypoglycaemia in patients with renal function is
conflicting.

Objectives: To determine whether treatment with SUs
only in patients with renal impairment is associated
with a higher risk of hypoglycaemia compared to met-
formin-only users.

Methods: We conducted a retrospective cohort study
using data from the Clinical Practice Research
Datalink (CPRD) database (2004–2012). New users
(N=120,803) with at least one prescription for a
non-insulin antidiabetic agent (NIAA) and aged 18+
were included. The first NIAA prescription defined
start of follow-up. Patients were followed until the
end of data collection or a record for hypoglycaemia
or a blood glucose serum level < 3.0 mmol/l. The as-
sociations between the SU dose, renal impairment, dif-
ferent SUs used, and the risk of hypoglycaemia were
determined using Cox proportional hazard models.
Adjustments were made for age, sex, life style, comor-
bidity and drug use.

Results: The risk of hypoglycaemia in current SU-
only users was significantly increased compared with
current metformin-only users (adjusted Hazard Ratio
[HR] 2.50 [95% Confidence Interval [CI] 2.23–
2.82]). The higher risk in current SU-only users was
further increased in patients with an eGFR < 30 mL/
min/1.73 m2 (adjusted HR 4.96 [95% CI 3.76–
6.55]). The risk of hypoglycaemia was also significant
higher in patients with a high SU dose (adjusted HR
3.12 [95% CI 2.68–3.62]) and with current
glibenclamide use (adjusted HR 7.48 [95% CI 4.89–
11.44]). Results for gliclazide, the currently

recommend SU of first choice, showed a similar risk
of hypoglycaemia compared to other SUs.

Conclusions: SU-treatment in patients with a renal
function below 30 mL/min/1.73 m2 should be consid-
ered with caution, especially the use of glibenclamide.
In contrast with several guidelines, gliclazide does not
seem to be superior compared to glimepiride, glipizide
and tolbutamide.

939. Adjusting for the Effect of Switching Basal
Insulin Treatment on the Risk of First Severe
Hypoglycaemia

Houssem Khanfir1, Pasi Korhonen1, Sari Mäkimattila2

and Fabian Hoti1

1EPID Research, Espoo, Finland; 2Novo Nordisk
Farma, Espoo, Finland

Background: Long-acting basal insulin analogues
have shown a positive effect on the balance between
glycaemic control and hypoglycaemia risk compared
to insulin NPH (Neutral Protamine Hagedorn). Hazard
ratio (HR) estimates of the risk of severe
hypoglycaemia (SH) using standard methods may be
biased in the presence of insulin switching.

Objectives: The objective of this study is to estimate
and compare the incidence of first SH among type 2
diabetes mellitus (T2DM) patients treated with insulin
detemir, glargine and NPH, accounting for insulin
switching with the use of Marginal Structural Models
(MSM).

Methods: T2DM patients aged >40 who initiated use
of detemir, glargine or NPH during 2006-2009 were
identified from the Finnish health care registers. The
patients were followed until discontinuation of insulin
treatment, death, end of 2009 or first SH event. In the
MSM the causal effect of insulin use on the risk of first
SH was estimated by applying the inverse of the prob-
ability to switch as weights in the Cox’s Proportional
Hazard (Cox PH) model. The probability to switch
(from NPH to detemir or glargine) was estimated using
logistic regression adjusting for both fixed and time
dependent covariates on several time grids.

Results: Out of the total population of 27 267 patients,
5 292 (19.4%) initiated detemir, 11 980 (43.9%) initi-
ated glargine and 9 995 (36.7%) initiated NPH. The
mean follow-up time was 0.9 years and mean time to
first switch was 1.0 years. From NPH initiators, 593
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(5.9%) switched to detemir and 936 (9.3%) switched
to glargine. Only 87 (0.5%) patients switched from
detemir or glargine to NPH. In the MSM, using a 90
day time grid, the hazard ratio (HR) for first SH for in-
sulin detemir and glargine compared to NPH was 0.71
(95% CI: 0.51, 0.98) and 0.80 (95% CI: 0.63, 1,01),
respectively. For comparison, the HRs using the tradi-
tional Cox PH with adjusting for switching were 0.73
(95% CI: 0.53, 1.00) and 0.78 (95% CI: 0.62, 0.97),
respectively.

Conclusions: The lower risk of first SH when using
insulins detemir or glargine over NPH remains after
accounting for time dependent insulin switch by
MSMs. The results hold for a wide range of time
grids.

940. Cancer Risk Among Insulin Users:
Comparing Analogues with Human Insulin in the
CARING Five-Country Study

Anna But1, Marie L. De Bruin2, Marloes T. Bazelier2,
Vidar Hjellvik3, Morten Andersen4, Anssi Auvinen5,
Jakob Starup-Linde6,11, Marjanka K. Schmidt7, Kari
Furu3, Frank de Vries2,8,9,10, Øystein Karlstad3, Nils
Ekström4 and Jari Haukka1

1Department of Public Health, University of Helsinki,
Helsinki, Finland; 2Division of
Pharmacoepidemiology and Clinical Pharmacology,
Utrecht Institute for Pharmaceutical Sciences, Utrecht
University, Utrecht, Netherlands; 3Department of
Pharmacoepidemiology, Norwegian Institute of Public
Health, Oslo, Norway; 4Centre for
Pharmacoepidemiology, Karolinska Institutet, Stock-
holm, Sweden; 5Department of Epidemiology, Univer-
sity of Tampere, Tampere, Finland; 6Department of
Endocrinology and Internal Medicine, Aarhus Univer-
sity Hospital, Aarhus, Denmark; 7Division of Molecu-
lar Pathology, and Division of Psychosocial Research
and Epidemiology, The Netherlands Cancer Institute,
Antoni van Leeuwenhoek Hospital, Amsterdam, Neth-
erlands; 8The Netherlands Department of Clinical
Pharmacy and Toxicology, Maastricht University
Medical Centre, Maastricht, Netherlands; 9The Neth-
erlands Research Institute CAPHRI, Maastricht Uni-
versity, Maastricht, Netherlands; 10The Netherlands
MRC Lifecourse Epidemiology Unit, University of
Southampton, Southampton, United Kingdom; 11De-
partment of Urology, Aarhus University Hospital, Aar-
hus, Denmark

Background: Observational studies suggest an associ-
ation between certain insulin analogues and increased
cancer risk. However, methodological shortcomings,
short follow-up, and small sample size, have hindered
interpretation and generalization of findings.

Objectives: The primary aimwas to compare the risk of
cancer at ten specific sites (prostate, breast, lung, colo-
rectal, bladder, pancreas, liver, corpus uteri, melanoma
of skin, and non-Hodgkin lymphoma) between the users
of insulin glargine or detemir and human insulin.

Methods: In this retrospective study of new insulin
users, we used cancer and prescription data from the
Norwegian, Swedish, Danish and Finnish National
Health Registries and the Clinical Practice Research
Datalink from the United Kingdom. We assessed the
cumulative insulin exposures in a time-dependent
manner. Effect of exposure on cancer incidence was
examined by applying multivariate Poisson models to
the semi-aggregate data on five cohorts.

Results: During a mean follow-up of 4.6 years, a total
of 1.45 million person-years accumulated, and 21,298
cancer cases occurred among 327,040 new insulin
users. For 0-0.5 years of glargine exposure relative to
that of human insulin, we found an increased risk of
colorectal (RR=1.49, 95% CI: 1.02 -2.17), and endo-
metrial (1.81, 1.09-3.00) cancers in women, for 2-3
years an increased risk of melanoma cancer (2.18,
1.05-4.52) in women, and a decreased risk of pancreas
cancer (0.34, 0.17-0.67) in men, for 3-4 years a de-
creased risk of liver cancer (0.36, 0.14-0.93) in men,
for 4-5 years an increased risk of lung cancer (2.18,
1.05-4.52) and melanoma of skin (3.50, 1.67-7.39) in
women, for >6 years a decreased risk of liver cancer
(0.22, 0.05-0.93) in men. Similarly, comparisons be-
tween detemir and human insulin revealed only a
few random associations. Altogether, no trends with
longer cumulative use were observed for any of the
10 studied cancer outcomes.

Conclusions: Present large-scale study found no ma-
jor differences in risk of any of the studied cancers be-
tween human insulin and different insulin analogues.

941. Comparative Effectiveness of Glinides vs.
DiPeptidyl Peptidase-4 Inhibitors in Diabetic
Patients

Julien Bezin1, Yohann Mansiaux1, Jérémy Jove2,
Mickael Arnaud1, Régis Lassalle2, Francesco Salvo3

and Antoine Pariente3
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CIC1401ADERA, Bordeaux, France; 3Univ. Bor-
deaux, INSERM UMR1219CHU Bordeaux, Service
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Background: Glinides and DiPeptidyl Peptidase-4 In-
hibitors (DPP-4Is) are both second-line oral glucose-
lowering-drugs (GLDs). To date, there is no evidence
to prefer one over another.

Objectives: To compare all-cause mortality of
glinides vs. DPP-4Is in diabetic patients.

Methods: This new-users cohort study used data from
the representative sample of the French national
healthcare insurance system database (EGB). Patients
newly treated with glinides or DPP-4Is between 2007
and 2012, and aged ≥ 18 years at initiation were eligible
for inclusion in the study. They were followed from ini-
tiation until occurrence of outcome (all-cause-death),
withdrawal of database or December 31, 2013. For ev-
ery 3-month periods of follow-up, patients were classi-
fied as exposed if they received at least one delivery of
glinides or DPP-4Is. Parametric g-formula was used to
estimate hazard ratio comparing the effectiveness of
glinides to that of DPP-4Is adjusted on baseline and
time-varying confounders (age, gender, length of diabe-
tes, cancer, cardiac failure, coronary heart disease, neu-
ropathy, nephropathy, use of lipid lowering agents,
number of other GLDs, use of insulin). We repeated
the estimation process on 500 samples of size 385,300
subjects randomly selected with replacement from the
original dataset to estimate confidence interval for the
hazard ratio (HR) of all-cause-death.

Results: Of the 7,706 patients included in the study,
51% were men; median age was 65 years (interquartile
range, IQR: 57-75). In the trimester before initiation of
glinides or DPP-4Is, 24.9% of patients had no other
GLDs, 46.2% had one other GLDs, and 28.9% had
two or more other GLDs. The median time of follow-
up was 3.1 years (IQR: 2.0-4.1) and 729 all-cause-
deaths were identified. The HR of all-cause death of
DPP-4Is vs. glinides was 0.88 (95% CI 0.67; 1.12).

Conclusions: In real life, effectiveness of DPP-4I and
glinides seems comparable in term of mortality. Pref-
erence of prescription of such drugs should thus be
based on safety profile or life-style considerations.

942. Association Between Type 2 Diabetes Mellitus
and Cancer – a Methodological Approach

Jetty A. Overbeek1,2, Amber A. W. A. van der
Heijden1, Ron M. C. Herings1,2 and Giel Nijpels1

1Department of General Practice and Elderly Care
Medicine, VU University Medical Centre, Amsterdam,
Noord-Holland, Netherlands; 2PHARMO Institute for
Drug Outcomes Research, Utrecht, Netherlands

Background: Despite thorough research regarding
the association between type 2 diabetes mellitus
(T2DM) and the incidence of cancer still no consen-
sus whether T2DM increases the risk of cancer has
been reached.

Objectives: This observational study investigates
whether design and different criteria influence the
association between T2DM and the incidence of
cancer.

Methods: Data from the PHARMO Database Net-
work, an administrative database network of pharma-
cies, hospital, general practitioners and other settings,
was linked to the Eindhoven Cancer Registry, includ-
ing data on all newly diagnosed cancer patients. The
association between T2DM and breast, colorectal and
prostate cancer was studied using a non-matched and
a matched design. Three different analyses were per-
formed using different criteria for the censoring or ex-
clusion of persons with incident diabetes during
follow-up. Incidence rates were compared using com-
peting-risk models. Age-adjusted hazard ratios (HR)
were determined per gender.

Results: The non-matched cohort study included
>15,000 persons with T2DM and >210,000 persons
without DM, in the matched cohort study this was
>22,000 and >65,000 persons, respectively. In the
non-matched, as well as in the matched, cohort study,
using three different criteria, similar non-significant
risks of breast cancer were found (non-matched cohort
study: HR ranging from 0.96 to 1.02, matched cohort
study: HR ranging from 1.02 to 1.05). An increased
risk of colorectal cancer was seen in all analysis de-
signs; non-significant in males (HR ranging from
1.07 to 1.15) and significant in females (HR ranging
from 2.04-2.16). All analyses showed a non-signifi-
cant decreased risk of prostate cancer in males (HR
ranging from 0.78 to 0.93).

Conclusions: Different designs and criteria did not al-
ter the association between T2DM and breast, colorec-
tal or prostate cancer. The robustness of these results
supports the finding that there is no association
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between T2DM and breast cancer and an association
between T2DM and colorectal and prostate cancer.

943. Association of Type 2 Diabetes And Glucose-
Lowering Drugs With Risk Of Recurrence Or
Death Following Breast Cancer: A Population-
Based Cohort Study

Deirdre Cronin-Fenton1, Uffe Heide-Jørgensen1,
Reimar W. Thomsen1, Marianne Ewertz2 and Henrik
T. Sørensen1

1Clinical Epidemiology, Aarhus University & Aarhus
University Hospital, Aarhus, Denmark; 2Oncology,
Odense University Hospital, Odense, Denmark

Background: Type 2 diabetes (T2D) may adversely
impact breast cancer (BC) prognosis, but data regard-
ing breast cancer recurrence (BCR) are sparse. T2D
treatment regimens may modify BC prognosis.

Objectives: To investigate the association of T2D and
its treatment with BCR and mortality.

Methods: All incident early-stage BC patients diag-
nosed during 1996-2006 in Denmark were identified
in the Danish Breast Cancer Group registry. T2D be-
fore BC diagnosis or incident T2D during follow-up
were ascertained from the Danish National Patient
Registry and National Prescription Registry. We used
Cox regression to compute adjusted hazard ratios
(HRs) and 95% confidence intervals (CIs) of BCR
and mortality for (1) T2D present before BC diagnosis,
and (2) T2D diagnosed after BC diagnosis, further
classified by glucose-lowering therapy as time-varying
exposure lagged by 6 months. Follow-up began on the
BC surgery date, or, in analyses of incident T2Ds, on
the T2D diagnosis date, and continued until BCR/
death, emigration, or 31/12/2012.

Results: Among 27,221 breast cancer patients, 1069
patients (4%) had T2D before BC diagnosis. Median
follow-up was 6.3 years; 4699 patients (17%) devel-
oped BCR. Compared with patients without T2D,
T2D was associated with increased mortality
[HR=1.65 (95% CI 1.41-1.94)] but not BCR [HR
=1.00 (95% CI 0.85-1.17), taking competing risk of
death into account].
987 (4%) patients developed incident T2D during

follow-up (median=2.9 years). Incident T2D was as-
sociated with HR=1.64 (95% CI 1.34-2.01) for mor-
tality and HR=1.18 (95% CI 0.98-1.42) for BCR.
Compared with metformin-based therapy, other

treatment regimens not including metformin predicted
increased BCR [HR=1.21 (95% CI 0.74-1.99)] and
mortality [HR=1.47 (95% CI 0.76-2.84)].

Conclusions: T2D before BC diagnosis was not asso-
ciated with BCR, but was correlated with increased
mortality. Incident T2D after cancer diagnosis was
correlated with increased rates of BCR and mortality.
Metformin-based T2D therapy may be associated with
lower BCR and mortality than other therapies, but risk
estimates were imprecise.

944. Safety and Efficacy of Sofosbuvir with
Simeprevir with or without Ribavirin for Hepatitis
C Genotype 1 with Severe Renal Impairment: A
Meta-Analysis of Cohort Studies

Ruchi Singhal1, Pramil Tiwari2, Ajay Duseja3 and
Rajiv Ahlawat4

1Pharmacy Practice, National Institute of Pharmaceu-
tical Education and Research (NIPER), Mohali, Pun-
jab, India; 2Pharmacy Practice, National Institute of
Pharmaceutical Education and Research (NIPER),
Mohali, Punjab, India; 3Hepatology, Post Graduate
Institute of Medical Education & Research
(PGIMER), Chandigarh, India; 4Pharmacy Practice,
National Institute of Pharmaceutical Education and
Research (NIPER), Mohali, Punjab, India

Background: A strong relation between hepatitis C
and chronic kidney disease (CKD) has come in light.
The management of hepatitis C in patients with severe
renal impairment continues to be a challenge because
of failure of conventional therapies. Only limited evi-
dences were available, with no clear consensus on
the use of Sofosbuvir with Simeprevir for treating hep-
atitis C genotype 1(HCV-1) in severe CKD.

Objectives: To study the efficacy and safety of combi-
nation of Sofosbuvir and Simeprevir with or without
ribavirin in severe renal impairment (GFR<30 ml/
min./1.73 m2).

Methods: A systematic review was carried out using
Pubmed; Cochrane Library; ClinicalTrials.gov; WHO
International Clinical Trials Registry; conference pro-
ceedings from European Association for the Study of
the Liver and the American Association for the Study
of Liver Disease congress. Reference lists of all rele-
vant articles upto Feb 2016 were studied. Sustained vi-
rological response-12 (SVR-12) and drop-out rate was
assessed as a measure of efficacy and tolerability,
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retrospectively. Quality of studies was evaluated by
using Newcastle Ottawa scale. Heterogeneity was
assessed by Cochrane Q-statistics test and I2 statistics.
Random effect model was used to summarize the
SVR12 and dropout rate.

Results: This meta-analysis included 4 clinical studies
(Prospective cohort: 3; Retrospective cohort: 1), with
56 patients of HCV-1 along with severe CKD. Of
all, 59% (33) were found to have cirrhosis and 70%
(39) were on dialysis. SVR-12 pooled estimate was
found to be 0.897 (95% CI; 0.957-0.772; P<0.01).
Pooled estimates of dropout rate was found to be
0.040 (CI 95%; 0.011- 0.137; P<0.01). Of all, 98%
(55) of the patients completed the treatment. Only
one subject discontinued treatment due to worsening
of renal function. Mild adverse events included anemia
(27%), insomnia (9%), headache (9%), fatigue (22%),
nausea (13%), loss of appetite/diarrhea (4%), and
rashes (9%).

Conclusions: Sofosbuvir with Simeprevir in a combi-
nation with or without ribavirin was found to be signif-
icantly effective with good tolerability in HCV-1
patients with severe CKD.

945. Metabolic Syndrome Associated to
Antiretroviral Therapy: A Cross-Sectional
Analysis

Debora C. Hilario1, Leticia P. Braga1, Cassia C. P.
Mendicino1, Andreia Q. Ribeiro2 and Cristiane A.
Menezes de Padua1

1Department of Social Pharmacy, Federal University
of Minas Gerais, Belo Horizonte, Brazil; 2Department
of Nutrition, Federal University of Viçosa, Viçosa,
Brazil

Background:Metabolic syndrome (MS) - presence of
multiple metabolic risk factors for type 2 diabetes and
cardiovascular diseases - has been strongly associated
to antiretroviral therapy (ART).

Objectives: Estimate the prevalence of MS and of two
MS related-parameters among HIV-infected patients
on ART.

Methods: A chart review was performed in a cross-
sectional analysis of a historical cohort including treat-
ment-naïve HIV-infected adults (n=247), initiating
ART from 2001 to 2005 and followed-up for a maxi-
mum of five years. Two endpoints were evaluated

considering any time after ART initiation: i) MS -
presence of three concomitant abnormal levels of tri-
glycerides (≥150 mg/dl), HDL-cholesterol < 40 mg/
dl - men /< 50 mg/dl -woman) and fasting blood glu-
cose (≥ 100 mg/dl) - “MS patients” and ii) presence of
two concomitant MS-related parameters - “high-risk
MS patients”. Descriptive analyses were performed
by estimating absolute and relative frequencies of var-
iables. Pearson’s chi-squared test was employed to
compare the frequency of MS and according to se-
lected variables (=0.05). Odds ratios (OR), with
95% confidence intervals were used to estimate the
strength of association between MS and exposure var-
iables. Mantel-Haenszel test was performed to obtain
OR adjusted for confounders.

Results: Laboratory test results were available for 225
patients, being 78.7% of these (n=177) eligible for
MS prevalence calculation. Most patients were male
(61.3%), with mean age of 37 ± 9.7 years and initiated
ART with non-nucleoside reverse-transcriptase inhibi-
tors (60.8%). A total of 68 (46.9%) patients had CD4
cell count < 200 cells/mm3 and one-thirty had viral
load > 100.000 copies/ml at baseline. MS was de-
tected in 19 patients, corresponding to a prevalence
of 10.7% (CI95%=6.6-16.3). Approximately 6.0%
(13/225) of patients had two abnormal test results. A
gender-adjusted association was found for MS and
age ≥ 37 years (OR=2.87; CI95%=1.02 - 8.11).

Conclusions: High proportion of “high-risk” MS and
MS patients was found after ART initiation. The mon-
itoring of metabolic abnormalities should be part of
the everyday practice of health professionals who care
HIV/AIDS patients on lifelong ART.

946. Analysis of Regimen Changes Due to Adverse
Drug Reactions Associated with Antiretroviral
Therapy in HIV Patients

Sareeya Wechwithan

Health Product Vigilance Center, Ministry of Public
Health, Nonthaburi, Thailand

Background: The adherence to antiretroviral (ARV)
drugs is crucial to achieve and prolong viral load sup-
pression and avoid drug resistant to Human immuno-
deficiency virus (HIV). HIV patients have been
normally prescribed various drug combinations and
prone to have more adverse reactions (ADRs). The se-
rious ADRs might result in long hospitalization or life
threatening such as serious cutaneous reactions
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associated with nevirapine or lamotrigine in previous
studies. The effective drug regimen should be
concerning the less adverse events or drug interactions.

Objectives: The objectives of the study are to estimate
the magnitude of regimen change due to ADRs and to
describe the pattern of ARV regimen change due to
ADRs in Thai HIV patients.

Methods: The cross sectional study was performed in
ADR reports occurred in patients using ARV drugs
from spontaneous drug surveillance system in Thai-
land until year 2014. The selected case is defined as
at least one ARV drugs reported in case reports.
The risk factors of ADR were analyzed. Number of

patient/number of prescription who took ARV drug
from National Health Securities Office (NHSO) was
collected.
Inferential statistics hypothesis testing using Chi-

square or Fisher Exact test for categorical data were
performed. Reporting Odds Ratio (ROR) will be cal-
culated. Comparison of incidence will be constructed
with the HIV-NAT project to evaluate the tendency
of ADRs associated ARV drug use.

Results: ADR associated with ARV drugs were iden-
tified in 18,332 reports from the drug surveillance da-
tabase. The majority of patients were from outpatients
with ADRs reported around 76%. The mean age is
37.0 (IQR 31-42 years). 72% of ADRs reports were
non seriousness. Total of 4,877 were serious, 81% of
those resulted in prolong hospitalization. 1% was re-
ported death.
GPO-Vir was the most drugs used (39.07%). The in-

cidence of ADRs equaled 0.056 (95%CI 0.051-0.06).
The high incidence of Lipodystrophy from GPO-Vir
was 0.0386 (95%CI 0.0353 -0.0425).

Conclusions: The incidence of ADRs cases was also
high in many combination drugs regimen. The results
have led to improve the guidelines of treatment about
ARV therapies in Thailand.

947. Real-World Effectiveness of HCV Infection
from an Irish National HCV Registry

Emma Gray1, Aisling O’Leary2 and Suzanne Norris3

1School of Medicine, Trinity College Dublin, Dublin,
Ireland; 2National Centre for Pharmacoeconomics,
St. James’ Hospital, Dublin, Ireland; 3National Hepa-
titis C Outcomes and Research Network, Dublin,
Ireland

Background: Hepatitis C (HCV) infection is a major
public health problem and a leading cause of chronic
liver disease. The high acquisition costs of the direct-
acting antiviral agents (DAA) for the treatment of
HCV raises the question of affordability. Given this,
it was recognised in Ireland that robust real-world data
was required to determine the effectiveness of these
new treatments, and a national HCV registry was
established to determine the real-world impact.

Objectives: To evaluate the effectiveness of DAA reg-
imens for treatment of HCV infection in the post-reim-
bursement era in Ireland.

Methods: The Irish national HCV treatment registry
utilizes a prospective, longitudinal, observational
methodology. Data for this study were collected be-
tween June 2012 and November 2015. All patients
meeting criteria for treatment were enrolled in the reg-
istry. Demographic data, sustained virological re-
sponse (SVR) rates, relapse rates and discontinuation
rates were captured and entered into a secure elec-
tronic platform.

Results: A total of 808 patients (68% male, median
age of 49 years (range 18-84 years)) have commenced
treatment since June 2012. A protease inhibitor (PI)-
based regimen in combination with pegIFN and RBV
(PR) was the treatment of choice for 355 patients, of
whom 27% were cirrhotic. 453 patients with cirrhosis
received interferon-free (IFN-free) treatment, of whom
27% had advanced liver disease (CTP B/C and/or de-
compensation). The genotypic profile of this cohort
was 67% GT1, and 27% GT3. The SVR rate ranged
from 45%-73% in the PI-based regimens. In the IFN-
free regimens, the SVR rate in GT1 patients ranged
from 86%-89%. In GT3 patients, the SVR rate was be-
tween 31%-75%.

Conclusions: The national HCV registry provides in-
formation on the effectiveness of these costly treat-
ment regimens in the post-reimbursement setting.
Following the introduction of IFN-free regimens in
Ireland, the SVR rates in GT1 patients are higher than
the SVR rates in the cohort treated with protease
inibitor-based regimens. A poor response to SOF/
LDV was demonstrated in GT3 patients (31%). Initial
results are more promising for those GT3 patients
treated with SOF/DCV (67%) or SOF/PR (75%).

948. The Association Between the Use of Oral
Fluoroquinolones and Neuropsychiatric Events: A
Self-Controlled Case Series Study
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1Centre for Safe Medication Practice and Research,
Department of Pharmacology and Pharmacy, Li Ka
Shing Faculty of Medicine, The University of Hong
Kong, Hong Kong, China; 2Research Department of
Practice and Policy, UCL School of Pharmacy, Lon-
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Background: Oral fluoroquinolones (FQ) have been
reported to be associated with the acute neuropsychiat-
ric events in numerous case reports. However, few
population-based studies have investigated this
association.

Objectives: To estimate the incidence rate ratio (IRR)
of acute neuropsychiatric events among patients pre-
scribed oral FQ in Hong Kong.

Methods: We used the self-controlled case series
method to conduct the analysis using data collected
from the Clinical Data Analysis and Report System
in Hong Kong. Patients with at least one oral FQ pre-
scription and a neuropsychiatric event between 2001-
2013 were identified. Those with a history of neuro-
psychiatric events were excluded. The rates of event
occurrence during risk periods were compared to the
non-risk periods to estimate the IRR. The risk periods
were predefined as before, during and after FQ expo-
sure. Poisson regression adjusted for age was used.
The crude absolute risk of having a neuropsychiatric
event during current FQ use was also estimated.

Results: There were 291,751 oral FQ prescribed to
166,325 patients between 2001-2013. A total of
4,287 patients were included in the analysis. An in-
creased risk was observed in current FQ use [IRR:
2.12 (95% Confidence Interval 1.58-2.83)] and 1-7
days immediately after FQ completion [1.90 (1.30-
2.75)]. There was no increased risk observed in other
risk periods. A total of 50 neuropsychiatric events oc-
curred during current FQ use. The estimated crude ab-
solute risk of having a neuropsychiatric event during
current FQ use was 1.70 (1.30-2.26) case per 10,000
oral FQ prescriptions.

Conclusions: The findings of this study supports an
association between the use of oral FQ and neuropsy-
chiatric events. The association is acute and appeared

to be short-term. However, based on the estimated
crude absolute risk, the occurrence of such event is
rare.

949. Incidence of Myelosuppression in Patients
with Longer-Term Exposure to Linezolid in an
Outpatient Claims Database

Vinay Mehta, Thomas Rhodes, Michael Senderak,
Carisa De Anda and Chris Mast

Merck, North Wales

Background: Linezolid is indicated for treating anti-
biotic resistant skin and soft tissue infections often oc-
curring in immunocompromised patients, particularly
infections caused by Gram-positive bacteria. How-
ever, there have been reports of myelosuppressive
events associated with long exposure >14 days) to
linezolid.

Objectives: To assess the incidence of
myelosuppression (MS) among patients exposed to li-
nezolid using a claims database.

Methods: Adults exposed to linezolid from 2000-14
were selected from a claims database and followed
up for 42 days past end of treatment. MS was sepa-
rately defined using either ICD-9 codes or lab values
by the occurrence of at least one of the following: ane-
mia (AN), thrombocytopenia (TH) or neutropenia
(NU). MS definitions were: AN (hemoglobin <9.5 g/
dL; ICD-9 283.x, 284.x, 285.9x), NU (neutrophil
count <1000/mm3; ICD-9 288.00, 288.03, 288.09)
and TH <75,000 platelets/ mm3; ICD-9 287.4x,
287.5x). Cumulative incidence of MS was computed
and patients were censored at the time of first event.

Results: A total of 15,908 patients with a linezolid
script were identified and 1,889 events of any MS
(11.9%) were observed using ICD-9 only definition.
MS incidence by days of exposure (0-14, 15-28, >28
days) were relatively similar: 12.2, 9.7 and 11.4% re-
spectively. Anemia, thrombocytopenia and neutrope-
nia occurred in (8.9-10.8%), (1.9-2.2%), (0.4-1.2%)
of patients, respectively. Lab values were available in
5,058 (32%) patients. Overall MS events (n=278,
5.5%) did not substantially differ by increasing dura-
tion of exposure days (0-14, 15-28, >28): 5.2, 7.9,
4.6% respectively. Anemia, thrombocytopenia and
neutropenia occurred in (4.4, 6.5, 3.0%), (0.7, 1.8,
0.8%) and (1.1,1.7, 1.6%) of patients per exposure pe-
riod, respectively.
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Conclusions: Incidence of MS outcomes were greater
using ICD-9 codes compared to lab values perhaps
due to missing lab values for patients with MS in the
database. No apparent trend with increasing duration
was observed using either method for classifying
MS. However, without chart review it is not clear
whether ICD9 or lab values are more accurate.

950. Intravenous Vancomycin and the Risk of
Clostridium difficile Infection

Vanessa W. Stevens1,2, Karim Khader1,3, Kevin A.
Brown1,4,5, Richard E. Nelson1,3, Molly Leecaster1,3,
William Ray1,3, Damon Toth1,3 and Michael A.
Rubin1,3

1VA Salt Lake City Health Care System, Salt Lake
City, UT, United States; 2Pharmacotherapy, Univer-
sity of Utah College of Pharmacy, Salt Lake City,
UT, United States; 3Internal Medicine, University of
Utah School of Medicine, Salt Lake City, UT, United
States; 4Public Health Ontario, Toronto, ON, Canada;
5Epidemiology, University of Toronto, Toronto, ON,
Canada

Background: Antibiotic exposure is the most impor-
tant modifiable risk factor for Clostridium difficile in-
fection (CDI). Intravenous (IV) vancomycin is
frequently prescribed to inpatients as empiric and de-
finitive treatment for a range of infectious diseases.
Evidence on the role of IV vancomycin in CDI etiol-
ogy is conflicting, in part because IV vancomycin is
not commonly prescribed as a single agent.

Objectives: The purpose of this study was to evaluate
the impact of IV vancomycin on the risk of hospital-
acquired (HA) CDI.

Methods: We conducted a retrospective cohort study
of all patients hospitalized on a general medical, surgi-
cal, or intensive care unit within the US Department of
Veterans Affairs (VA) health care system between
January 1, 2011 and December 31, 2013. All patients
who received at least one antibiotic not known to in-
crease the risk of CDI (neutral antibiotics) as their first
treatment regimen were included. Patients who re-
ceived IV vancomycin in addition to the CDI-neutral
antibiotic (IV + N) were matched to up to 3 patients
with no IV vancomycin (N only) on propensity score.
Pre-treatment variables in the propensity model in-
cluded outpatient antibiotics in the prior 30 days, co-
morbidities, history of CDI, and age. Relative risks
and risk differences and 95% confidence intervals

were estimated using modified Poisson and log-bino-
mial regression.

Results: During the study period, 115,908 patients
were eligible for inclusion in the study, and 31,822
IV + N patients were matched to 84,047 N only pa-
tients. Less than 1% (514, 0.4%) of patients developed
HA-CDI. After accounting for baseline characteristics,
IV + N patients were 1.83 (95% CI 1.53 – 2.19) more
likely to develop HA-CDI compared to patients who
received N only. The adjusted risk difference compar-
ing IV + N patients to N only patients was 0.3% (95%
CI 0.2 – 0.4%).

Conclusions: Although the receipt of IV vancomycin
increased the risk of HA-CDI among patients receiv-
ing a CDI-neutral antibiotic nearly 2-fold, the absolute
increase in risk was very small. It appears that IV van-
comycin is not a substantial contributor to HA-CDI
risk among inpatients on CDI-neutral antibiotics, but
additional work is required to confirm our
observations.

951. Clarithromycin Resistance to Helicobacter
Pylori: A Prospective Insight from Malaysia

Muhammad Shahid Iqbal1, Muhammad Zahid Iqbal2

and Mohd Baidi Bahari2

1Department of Clinical Pharmacy, Faculty of Phar-
macy, MAHSA University, Kuala Langat, Selangor,
Malaysia; 2Department of Clinical Pharmacy &
Pharmacy Practice, Faculty of Pharmacy, AIMST
University, Sungai Petani, Kedah, Malaysia

Background: The frequency of resistance to antibi-
otics in H. pylori isolates is enormously increasing
worldwide.

Objectives: This study determined the clarithromycin
resistance rate to H. pylori strains isolated in patients
with gastric pain in Malaysia.

Methods: A prospective study was conducted on 220
patients in gastroenterology wards in tertiary hospitals
in Malaysia. H. pylori detection was done using poly-
merase chain reactions, histological examination and
culture tests. H. pylori clarithromycin resistance was
determined by bacterial cultures using disc diffusion
method.

Results: Around 55% of the cases of H. pylori infec-
tion were detected by using PCR. From the obtained
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cultures, 41% were clarithromycin resistant using agar
diffusion method. Samples free of H. pylori by PCR
and positives by histological examination were also
negatives by reel time PCR.

Conclusions: Bacterial resistance to antibiotics is the
only significant determinant of treatment success.
The rate of clarithromycin resistance is higher in ob-
tained results of this study. This rate should be further
confirmed by a reel time PCR in a larger sample. Con-
tinued monitoring of antibiotic resistance should be
carried out to minimize antibiotics resistance in
Malaysia.

952. Antibiotics and Infection/Colonization by
Carbapenem-Non-Sensitive P. aeruginosa: A
Nested Case-Case-Control Study

Maider Coppry1, Camille Jeanne-Leroyer1, Marion
Saly1, Pernelle Noize2, Catherine Dumartin3,
Romuald Riem4, Alexandre Boyer5, Veronique
Dubois6 and Anne-Marie Rogues1

1Service d’Hygiène Hospitaliere, CHU de Bordeaux,
Bordeaux, France; 2Service de Pharmacologie
Médicale, CHU de Bordeaux, Bordeaux, France; 3

CCLIN Sud-Ouest, Bordeaux, France; 4Service de Ré-
animation Médicale, CHU de Nantes, Nantes, France;
5Service de Réanimation Médicale, CHU de Bor-
deaux, Bordeaux, France; 6Service de Bactériologie
Médicale, CHU de Bordeaux, Bordeaux, France

Background: In France, about 30% of nosocomial
Pseudomonas aeruginosa (PA) are carbapenem-resis-
tant and responsible of severe infections. The role of
exposure to antibiotics other than carbapenem is
unclear.

Objectives: We conducted a case-case-control study
to identify other antibiotics than carbapenem associ-
ated with isolation of a carbapenem-non-sensitive PA
among adults in intensive care units (ICU).

Methods: Case-case-control study nested in
DYNAPYO cohort: non-sensitive cases (inpatient col-
onized/infected by carbapenem-non-sensitive PA),
sensitive cases (inpatient colonized/infected by carba-
penem-sensitive PA) compared to the same controls
(inpatient never colonized/infected by PA) matched
according to ICU, length of stay and hospitalization’s
period. Setting: 1808 inpatients hospitalized in ICU in-
cluded in DYNAPYO prospective multicenter cohort
screened for PA weekly. Antibiotics exposure:

Expressed in cumulative duration of treatment by anti-
biotic classes. Confounding factors: Inpatients severity
(SAPS II), exposure to inpatient colonized by carba-
penem-non-sensitive PA (colonization pressure), cu-
mulative duration of treatment by carbapenem
(except ertapenem). Statistical analysis: Two logistics
regressions.

Results: We identified 59 non-sensitive cases, 83 sen-
sitive cases matched with 142 controls. The cumula-
tive duration of treatment by Penicillin M,
Aminopenicillins ± clavulanic acid, 1st-2nd genera-
tion cephalosporins was a risk factor for isolation of
carbapenem-non-sensitive PA after adjustment for cu-
mulative duration of treatment by carbapenem and
SAPS II (OR=1.10; IC95% [1.010–1.201]). The cu-
mulative duration of treatment by Piperacillin ± Tazo-
bactam and Ticarcillin ± clavulanic acid was a
protective factor for isolation of carbapenem-sensitive
PA after adjustment for cumulative duration of inva-
sive ventilation (OR=0.868; IC95% [0.772–0.976]).

Conclusions: In this study, used of DYNAPYO co-
hort allowed us to take into account colonization pres-
sure and to have a valid definition of cases. We
identified other antibiotics associated to isolation of
carbapenem-non-sensitive PA. These results must be
used to define probabilistic treatment protocol in ICU.

953. Drug Interactions as a Potential Instrumental
Variable: The Example of Effectiveness of
Antibiotic Therapy in Exacerbated COPD Patients

Yuanyuan Wang, Anouk J. M. Jansen, Jens Bos and
Eelko Hak

Pharmacy, University Groningen, Groningen,
Netherlands

Background: Exacerbations in COPD patients are as-
sociated with serious limitations, reduced quality of
life, hospital admissions and death. The effectiveness
of antibiotic therapy is debated since part of exacerba-
tions is caused by bacterial infections and unnecessary
prescriptions may lead to bacterial resistance. Con-
founding by indication is a major threat to the study
of this type of intervention in current practice. Instru-
mental variables can enhance the validty by control
of both measured and unmeasured confounding.

Objectives: To examine to what extent antibiotic ther-
apy prevents a worsening of severe exacerbations in
COPD patients in general practice.
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Methods: We designed a retrospective cohort study in
which COPDpatients with severe exacerbationswith first
prescription of an antibiotic were compared with similar
patients that were not exposed with same age and gender.
Study data were derived from the University Groningen
prescription database IADB.nl. The outcomewas defined
as a prescription of prednisolone or increased dose of re-
spiratory medications after 15 to 30 days. Use of an
interacting drug as potential instrumental variable was
used to adjust for the unmeasured confounding.

Results: 11,042 COPD patients with severe exacerba-
tions were included; 5,873 were exposed to an antibi-
otic and 5,169 were unexposed. A higher incidence of
the outcome was found in those who were exposed to
antibiotics and the relative risk (RR) adjusted for high-
risk comedications was 1.03 (CI 95%: 0.93- 1.14).
Prescription of an antibiotic was 18 times less preva-
lent when an interacting drug was prescribed at the
time of index date. After correcting for unmeasured
confounding by the instrumental variable interacting
drug, the association between exposure to an antibiotic
and the outcome was estimated at 0.67.

Conclusions: A 33% reduction of worsening of an ex-
acerbation in COPD patients after antibiotic therapy
was found in this study which agrees with similar ef-
fects as obtained from trials. Interacting drugs can be
considered a potential instrumental variable for drug
effectiveness research.

954. Clinical Outcome Difference Of The Patient
Treated With Generic Piperacillin-Tazobactam
And Innovator In Severely Infectious Patients In
Medical Intensive Care Units

Chiu-Ju Chen1, Tzu-Ayo Chang2, Haw-Chyuan Lee1,
Yu-Chin Lily Wang1, Wen-Feng Fang3 and Ching-
Ling Tai1

1Department of Pharmacy, Kaohsiung Chang Gung
Memoral Hospital, Kaohsiung, Taiwan; 2Division of
Infection, Kaohsiung Chang Gung Memoral Hospital,
Kaohsiung, Taiwan; 3Division of Pulmonary and Crit-
ical Care Medicine, Kaohsiung Chang Gung Memoral
Hospital, Kaohsiung, Taiwan

Background: Generic drugs had the same active sub-
stance, the same pharmaceutical form and the same
therapeutic indications as the brand formulation, they
had been done bioavailability and bioequivalence
tests. However whether they have same clinical effi-
cacy is uncertain.

Objectives: The study aims to compare the efficacy of
generic piperacillin-tazobactam and innovator in se-
verely infectious patients in medical intensive care
units (MICU).

Methods: Chart review had been performed for pa-
tients who were admitted to medical ICU between
January 2010 and March 2014 in Kaohsiung
Chang Gung Memorial Hospital. All patients either
received generic piperacillin-tazobactam or innova-
tor for first line antibiotic were screened. The pri-
mary end point was comparison of survival rate
between the two patient groups. The secondary
end point was sequential organ failure assessment
(SOFA) score differences before and after
treatment.

Results: A total of 161 patients who fulfilled the
criteria were enrolled, including 49 patients treated
with generic piperacillin-tazobactam and 112 patients
with innovator. Acute Physiology and Chronic Health
Evaluation (APACHE) II score were compatible (ge-
neric: 28.29 ± 4.73 vs. innovator: 28.96 ± 4.87,
p=NS). The 7-, 14-, 28-day and in hospital mortality
rates were also compatible ( generic vs. innovator;
7d: 10.2% vs. 4.5%, 14d: 16.3% vs.9.8%, 28d:
32.7% 22.3%, in hospital: 36.7% vs. 32.1%, p=NS
). The mean antibiotic using day of the two groups
were 7.5 ± 4.142 vs. 6.4 ± 3.415, p=0.101. Trend of
decrease in SOFA score was noted although not signif-
icantly (generic: 0.90 ± 3.58 vs. innovator: 1.83 ±
2.84, p=0.079).

Conclusions: Although there were favorable trends
over decrease in SOFA score and mortality. No statis-
tically significant difference was noted between ge-
neric piperacillin-tazobactam and innovator therapy
groups in our study population.

955. Effectiveness of Adalimumab and Etanercept
for the Treatment of Rheumatoid Arthritis in the
Public Health System (SUS) Belo Horizonte, Minas
Gerais, Brazil

Jéssica B. dos. Santos1, Brian B. Godman2,3,
Alessandra M. Almeida1, Francisco de A Acurcio1,4,
Adriana M. Kakehas4, Haliton A. de Oliveira
Junior1, Augusto A. Guerra Junior1, Marion Bennie3

and Juliana Alvarez1

1College of Pharmacy, Federal University of Minas
Gerais, Belo Horizonte, Minas Gerais, Brazil; 2Divi-
sion of Clinical Pharmacology, Karolinska Institutet,

abstract 555

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Stockholm, Sweden; 3Strathclyde Institute of Phar-
macy and Biomedical Sciences, Strathclyde Univer-
sity, Glasgow, United Kingdom; 4School of Medicine,
Federal University of Minas Gerais, Belo
HorizonteMinas Gerais, Brazil

Background: The biological disease-modifying an-
ti-rheumatic (bDMARDs) medicines including the
anti-TNF alpha medicines have become firmly
established in the management of patients with rheu-
matoid arthritis (RA). However, they are consider-
ably more expensive than synthetic DMARDs such
as cyclosporine and methotrexate. This needs to be
considered within resourced constrained
environments.

Objectives: To evaluate the effectiveness of
bDMARDs in clinical practice among a cohort of pa-
tients with RA in the Brazilian Public Health System.

Methods: Individuals with RA treated with anti-TNF

agents, adalimumab and etanercept, were included
within an open prospective cohort study. These two
were chosen as their funding was approved after
infliximab. The Clinical Disease Activity Index
(CDAI) was used to assess effectiveness of
bDMARDs at baseline, 6 and 12 months of follow-
up. The Health Assessment Questionnaire and
EuroQol-5D were used provide further data on func-
tionality and quality-of-life.

Results: 137 patients completed one year of follow-
up. The average mean age of patients was 54.43 years
and disease duration 9.0 years, 90% were female, 41%
white and 60% married. The most widely used
bDMARD was adalimumab (76%). Both adalimumab
and etanercept significantly reduced disease activity as
measured by CDAI during a 1-year of follow-up
(p<0.001). 46.7% patients achieved remission or low
disease activity at 1 year, with no difference between
adalimumab and etanercept (p=0.066). Higher
bDMARD effectiveness at 12 months was seen with
patients who spent a longer time in higher education
and had better functionality at the beginning of
bDMARD treatment.

Conclusions: In this real-world drug utilization study,
half of RA patients achieved the target of remission or
low disease activity with adalimumab or etanercept
use, demonstrating that the bDMARDs are feasible al-
ternatives for the treatment of RA to sDMARDs. The
remaining patients are having their therapeutic options
reviewed, including potential switching to other

therapies, to improve their RA. This will be the subject
of further research.

956. The Associations Between Bullous Pemphigoid
and Drug Use: A Prescription Sequence Symmetry
Analysis

Chao-Kai Hsu1, Edward Chia-Cheng Lai2, Chien-Huei
Huang3, Yea-Huei Kao Yang2 and Ching-Lan Cheng2

1Department of Dermatology, National Cheng-Kung
University College of Medicine and Hospital, Tainan,
Taiwan; 2Institute of Clinical Pharmacy and Pharma-
ceutical Sciences, College of Medicine, National
Cheng Kung University, Tainan, Taiwan; 3Department
of Pharmacy, National Cheng-Kung University Col-
lege of Medicine and Hospital, Tainan, Taiwan

Background: Bullous pemphigoid (BP), the most
common autoimmune blistering disease, is increasing
in incidence and conveys a high mortality. The mech-
anism of the autoantibodies formation in BP has not
yet been fully elucidated, but it is widely accepted that
a strong correlation with chronic use of various medi-
cations may exist.

Objectives: To understand the associations between
BP and drug use by prescription sequence symmetry
analysis (PSSA), a new method established by Hallas
in 1996 for signal detection of safety issues in datasets.

Methods: The National Health Insurance Research
Database of Taiwan from 2001 to 2012 was used in
this retrospective study. A cohort of patients whose di-
agnosis have been coded as BP (ICD-9 code 694.5) for
at least three times were recruited. The chronological
order of diagnosis of BP and medication use consti-
tuted the basis of PSSA. Sequence ratios (SR) were
calculated, and 95% confidence intervals (CI) were de-
termined with a normal approximation to the binomial
distribution. To validate the study, thiol containing
drugs (e.g., captopril and flupenthixol) group, a well-
known trigger of BP was tested as positive control;
systemic corticosteroids, a first-line therapy for BP,
was tested as negative control.

Results: A total of 6,656 BP patients (3619 male and
3037 female) were included.
A positive association was identified between thiol-

group drugs and BP with a SR 4.31 (CI: 3.22–5.78),
while the negative association was noted in systemic
glucocorticoid with a SR 0.20(CI: 0.16–0.25). The
SR of 4 top drug classes were 2.89 (2.34-3.56) for
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tertiary amines belladonna alkaloids, 2.1 (1.68-2.62)
for class III anti-arrhythmics, 2.36 (2.09-2.66) for ad-
renergic and dopaminergic agents, and 2.69 (1.74-
4.16) for quaternary ammonium peripheral muscle
relaxants.

Conclusions: Our study provided further support of
the association between thiol-group drugs and BP.
Furthermore, we identified new categories of drug,
which will provide a new window for further investi-
gations on the pathogenesis of BP.

957. Safety and Efficacy/Effectiveness of 2nd-Line
Treatments in Immune Thrombocytopenia (ITP):
A Systematic Review of the Literature

Karynsa Cetin1, Fiona Callaghan2, Jon P. Fryzek3,
Lauren C. Bylsma3, Carla Bezold3 and Bhakti
Mehta4

1Center for Observational Research, Amgen Inc,
Cambridge, MA, United States; 2Center for Observa-
tional Research, Amgen Inc, San Francisco, CA,
United States; 3EpidStat Institute, Ann Arbor, MI,
United States; 4Amgen Inc, Thousand Oaks, CA,
United States

Background: ITP is a rare platelet disorder leading to
an increased tendency to bleed. Patients who fail initial
treatment or relapse may require 2nd-line therapy, yet
definitive guidelines in this setting are lacking, pre-
sumably because of a paucity of relevant rigorous clin-
ical research.

Objectives: To systematically review studies evaluat-
ing the safety and efficacy/effectiveness of therapies
used to treat ITP in the 2nd-line setting (splenectomy,
azathioprine, cyclophosphamide, cyclosporine A, da-
nazol, dapsone, eltrombopag, mycophenolate mofetil,
rituximab, romiplostim, and vinca alkaloids), with a
focus on randomized controlled trials (RCTs).

Methods: Cochrane Central Register of Controlled
Trials, Cochrane Database of Systematic Reviews,
PubMed, EMBASE, and clinicaltrials.gov were
searched. Studies in the 1st-line setting; with n <20;
or in children, pregnant women, or patients with sec-
ondary thrombocytopenia were excluded. In RCTs
with either a placebo or standard-of-care (SOC) arm,
outcomes of bleeding, platelet response, and use of
rescue therapies were summarized and indirectly com-
pared using forest plots of calculated risk/response
ratios.

Results: Final abstraction was performed on 165 arti-
cles. Most studies were observational and none were
interventional head-to-head comparisons. Twelve
RCTs with a placebo or SOC arm were identified
and studied either rituximab or one of two
thrombopoietin-receptor (TPO-R) agonists
(romiplostim, eltrombopag). Patients receiving one of
these therapies tended to have a lower risk of bleeding
and rescue therapy use and an increased likelihood of
platelet response vs patients receiving placebo/SOC,
particularly in trials of a TPO-R agonist (eg, the range
of response ratios for overall platelet response was
1.81 [95% CI: 1.37-2.37] – 34.28 [95% CI: 2.20-
533.41] for romiplostim vs placebo/SOC; 1.40 [95%
CI: 0.27-7.18] – 14.00 [95% CI: 2.10-93.45] for
eltrombopag vs placebo; and 0.86 [95% CI: 0.60-
1.22] – 1.09 [95% CI: 0.85-1.40] for rituximab vs
placebo).

Conclusions: High-quality RCT data are still lacking
for most ITP treatments used in the 2nd-line setting.

958. Patient Characteristics and Overall Survival
(OS) in the Post-Docetaxel Metastatic Castration-
Resistant Prostate Cancer (mCRPC) Community
Setting

Wendy Y. Cheng1, Raymond Miao2, Mei Sheng Duh1,
Francis Vekeman3, Jennifer Sung2, Marjolaine
Gauthier-Loiselle3, Jonathan Fortier3, Ravinder
Dhawan4 and William K. Oh5

1Analysis Group, Inc., Boston; 2Sanofi US, Bridgewa-
ter; 3Groupe d’Analyse, Ltée, Montréal; 4Formerly
Sanofi US, Bridgewater; 5Division of Hematology/
Medical Oncology, The Tisch Cancer Institute, Icahn
School of Medicine at Mount Sinai, New York

Background: The mCRPC treatment landscape has
evolved substantially with the approval of new
therapies.

Objectives: To assess treatment sequences, patient
characteristics, and OS in post-docetaxel mCRPC pts.

Methods: mCRPC pts (N=629) receiving docetaxel,
cabazitaxel, abiraterone, or enzalutamide after 1st-line
docetaxel, in 5/2011- 10/2014 were identified using
electronic medical records from US community oncol-
ogy practices. OS, evaluated from 2nd-line therapy
initiation, was assessed using Cox regressions,
adjusting for metastasis site, prostate-specific antigen
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(PSA), hemoglobin, alkaline phosphatase (ALP), albu-
min levels, and year of 2nd-line therapy initiation.

Results: After 1st-line docetaxel, 123 pts (20%) re-
ceived 2nd-line cabazitaxel (median age: 72 years)
and 506 (80%) received 2nd-line androgen receptor-
targeted therapy (ART) (abiraterone: 330,
enzalutamide: 173, combination: 3; median age: 73
years).54 and 141 pts subsequently received additional
treatment lines following cabazitaxel or ART, respec-
tively. While pts receiving 2nd-line cabazitaxel vs
ART had similar disease prognosis profiles at 1st-line
therapy initiation, at 2nd-line therapy initiation they
had higher mean PSA (387 vs 234 ng/mL) and ALP
(182 vs 167 u/L), lower mean hemoglobin (10.8 vs
11.5 g/dL), and more presented with a intermediate
or high Halabi risk score (62% vs 48%; JCO
2014:32;671–7); all p<0.05. Although not statistically
significant, a trend suggested longer OS for pts receiv-
ing 2nd-line cabazitaxel (hazard ratio [HR] for
cabazitaxel vs ART: 0.79, 95% CI: 0.59–1.06).
Among selected patient subgroups, cabazitaxel was
associated with significantly longer OS: Halabi high-
risk (HR 0.48, 0.24–0.93, p=0.0296); albumin <
lower limit of normal (HR 0.43, 0.23–0.80,
p=0.0077); hemoglobin <11 g/dL (HR 0.60, 0.40–
0.90, p=0.0135).

Conclusions: Most pts (80%) received ART post-do-
cetaxel. Although pts receiving cabazitaxel post-doce-
taxel had more poor-prognosis characteristics, for pts
with Halabi high-risk scores or low albumin or hemo-
globin, cabazitaxel may be associated with longer OS
compared with ART.

959. Withdrawn by Author

960. The Quality of Warfarin Therapy Among
Atrial Fibrillation Patients in Finland - Results
from the FinWAF Registry
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Houssem Khanfir1, Pasi Korhonen1, Fabian Hoti1

and Mika Lehto2

1EPID Research, Espoo, Finland; 2Department of
Cardiology, Heart and Lung Center, Helsinki Univer-
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Background: Warfarin is an anticoagulant that has
been used to reduce the risk of stroke and thromboem-
bolic events in atrial fibrillation (AF) patients for de-
cades. It has narrow therapeutic index. Hence,
continuous monitoring and adjustment of the dose of
warfarin are important in order to avoid bleeding and
thrombotic complications.

Objectives: The objective of this study was to investi-
gate the overall quality of warfarin therapy in Finnish
AF patients.

Methods: The FinWAF Registry contains real-life data
on AF patients from national population and healthcare
registers in Finland, linked with prothrombin time mea-
surements expressed as international normalized ratio
(INR). The quality of warfarin therapy was calculated
as time in therapeutic range (TTR) defined as percentage
of time with INR 2.0 – 3.0 during the previous 60 days.
The proportion of days and patients with poor TTR
(≤40%), moderate TTR >60%) and with good TTR
>80%) was summarized. Incidence rates of stroke,
overall mortality and adverse bleeding events were de-
termined for different TTR levels.

Results: The FinWAF Registry included 54568 AF
patients, representing more than half of all
anticoagulated AF patients in Finland. Average fol-
low-up time was 3.2 years during the 5-year study pe-
riod (2007 – 2011). The average number of INR
measurements per patient was 57 (range 1 – 586) with
approximately 1.5 INR samples collected monthly.
Excluding 6 months from treatment initiation, TTR
was poor, moderate and good for 19%, 66% and
48% of total follow-up time, respectively. Further-
more, 12%, 40% and 15% of patients maintained poor,
moderate and good TTR levels for over 70% of their
follow-up time, respectively. Incidence rates of all
studied outcomes decreased with increasing TTR.

Conclusions: TTR was good for nearly half of the to-
tal follow-up time but only few patients were able to
maintain this level constantly. In addition, although
the proportions of patients with constantly poor and
good TTR were similar (12% vs. 15%), poor TTR
comprised lower proportion of the total follow-up time
(19% vs. 48%). In the future, treatment could be po-
tentially improved by identifying factors associated
with TTR.

961. Antiplatelet and Anticoagulant Prescriptions
and Breast Cancer Recurrence: A Danish
Nationwide Prospective Cohort Study
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Department of Clinical Epidemiology, Aarhus Univer-
sity Hospital, Aarhus, Denmark; Departments of Sur-
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Background: Laboratory studies suggest that drugs
that inhibit platelets and coagulation impair the growth
and dissemination of breast cancer cells. Use of anti-
platelet and anticoagulant prescription drugs therefore
may improve breast cancer prognosis.

Objectives: To investigate the association between an-
tiplatelet and anticoagulant prescriptions and breast
cancer recurrence.

Methods: Our study cohort consisted of all women
diagnosed with early-stage breast cancer during
1996-2008 who were included in the Danish Breast
Cancer Group (DBCG) registry. We retrieved infor-
mation on antiplatelet and vitamin K antagonist
(VKA) prescriptions from the National Prescription
Registry, and information on breast cancer recurrence
from the DBCG. Follow-up began on the breast can-
cer diagnosis date and continued until breast cancer
recurrence, emigration, death, or 31 December 2012,
whichever occurred first. We used Cox regression
models to estimate associations between drug expo-
sure, modelled as time-varying exposures lagged by
one year, and breast cancer recurrence, accounting
for competing risks of mortality and adjusting for po-
tential confounders. Associations are reported as re-
currence hazard ratios (HRs) with 95% confidence
intervals (95%CI).

Results: We identified 34,474 patients with 234,746
person-years of follow-up (median=7.1 years), during
which 4,751 recurrences were diagnosed. 1,496 (4%)
women received at least one prescription for platelet
inhibitors and 1,619 (5%) received at least one pre-
scription for VKAs. Both crude and adjusted HRs
showed no evidence of an association between expo-
sure to either platelet inhibitors [HRcrude=0.75
(95%CI=0.58-0.97); HRadjusted=0.88 (95%
CI=0.68-1.15)], or VKAs [HRcrude=1.05 (95%
CI=0.85-1.29); HRadjusted=1.17 (95%CI=0.95-
1.44)] and recurrence.

Conclusions: Our study suggests no notable reduction
in breast cancer recurrence associated with prescrip-
tions for platelet inhibitors and VKAs.

962. Safety And Efficacy Of New Oral
Anticoagulants, And Low Molecular Weight
Heparins Compared To Aspirin Associated With
Total Knee And Hip Replacement

Johannes T. H. Nielen1,2, Pieter C. Dagnelie1, Frank
de Vries2,3, Pieter Emans4, Nicole Veldhorst-
Janssen3, Arief Lalmohamed2,5, Tjeerd-Pieter van
Staa2, Bart van den Bemt6,7 and Annelies Boonen8

1Department of Epidemiology, Maastricht University,
Maastricht, Netherlands; 2Department of
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Utrecht University, Utrecht, Netherlands; 3Depart-
ment of Clinical Pharmacy and Toxicology, Maas-
tricht University Medical Center +, Maastricht,
Netherlands; 4Department of Orthopaedics, Maas-
tricht University Medical Center +, Maastricht, Neth-
erlands; 5Department of Clinical Pharmacy,
University Medical Center Utrecht, Utrecht, Nether-
lands; 6Department of Pharmacy, Sint
Maartenskliniek, Nijmegen, Netherlands; 7Depart-
ment of Pharmacy, Radboud University Medical Cen-
ter, Nijmegen, Netherlands; 8Department of Internal
Medicine, Division of Rheumatology, Maastricht Uni-
versity Medical Center +, Maastricht, Netherlands

Background: There has been much debate recently on
the best type of antithrombotic agent following elec-
tive total joint replacement (TJR) surgery.

Objectives: To compare rates of venous thromboem-
bolism (VTE), gastro intestinal (GI)-bleeding and
mortality events, with use of new oral anticoagulants
(NOAC) or low molecular weight heparins (LMWH)
compared to aspirin in patients undergoing TJR.

Methods: A population based retrospective cohort
study was performed using the Clinical Practice Re-
search Datalink (CPRD). Patients ≥18 years of age
who had undergone total knee (TKR (n=3,261)) or
hip replacement (THR (n=4,016)) between 2008 and
2012 were included. Within this population three co-
horts were selected, based on their first prescription
within the 35 day period after surgery: Use of NOACs
only, LMWHs only, and aspirin only. Incidence rates
were calculated and Cox proportional hazard models
were fitted to estimate the risk of VTE, GI-bleeding
and all-cause mortality with the use of NOACs and
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LMWHs compared to aspirin use after TKR and THR.
We statistically adjusted our analyses for lifestyle fac-
tors, comorbidities and concomitant drug use.

Results: TKR and THR patients currently on LMWHs
had higher risk of VTE (HR=3.3 (1.0-10.9) and
HR=42.7 (10.0-183.5) respectively). Although higher
incidence rates were found, use of LMWHs or NOACs
was not associated with a significantly increased risk
of GI bleedings and all-cause mortality in THR and
TKR patients.

Conclusions: In contrast to a similar or better safety
and efficacy profile of NOACs and LWMHs, as com-
pared to aspirin, reported in previous studies, we found
a similar (or increased) risk of VTE, GI-bleeding, and
all-cause mortality.

963. Outcomes Associated With Non-Adherence To
Anti-Hypertensives And Statins

Kathleen Bennett1, Mary Connolly2, Pedro Okuh2,
Caitriona Cahir1, Mary Jo MacAvin2 and Mary
Teeling2

1Population Health Sciences, Royal College of Sur-
geons in Ireland, Dublin, Ireland; 2Pharmacology &
Therapeutics, Trinity College Dublin, Dublin, Ireland

Background: Non-adherence to medicines is associ-
ated with poorer patient outcomes. As hypertension
and dyslipidaemia are asymptomatic, adherence can
be an issue due to the lack of perceived treatment
benefit.

Objectives: To determine the effect of non-adherence
in relation to: (i) blood pressure in anti-hypertensive
use and (ii) LDL and total cholesterol levels in statin
use.

Methods: Design: Retrospective cohort study with
health assessments linked to pharmacy claims data.
Setting: Community dwelling participants aged ≥ 50

years from 2009-2011. Means-tested subset of the
population.
Exposures: The proportion of days covered (PDC)

for each of five classes of antihypertensive medication
(WHO ATC: C02, C03, C07, C08, and C09) and all
statins (C10AA) during 12 months prior to the health
assessment. The average PDC was calculated and ad-
herence assumed at PDC ≥80%.
Main outcome measures: (i) Mean systolic and dia-

stolic blood pressure (BP) measurement (from two

recordings) and (ii) total cholesterol (TC) and LDL
cholesterol levels.
Statistical analysis: Multivariable linear and logistic

regression, adjusting for covariates including age, gen-
der, smoking status, chronic disease, educational level
and BMI. Adjusted regression coefficients () or ad-
justed odds ratios (OR) are presented with 95% confi-
dence intervals (CI). Targets for reaching TC≤ 5mmol/
L and LDL≤3.5mmol/L were used.

Results: There were n=998 receiving anti-hyperten-
sive medications, with n=567 (56.8%) adherent. For
systolic BP the adjusted  coefficient for adherent vs
non-adherent was non-significant = -1.11 (95%CI -
3.81, 1.59), but was significant for diastolic BP = -
2.14 (95%CI -3.64, -0.65). There were n=771 receiv-
ing statins and having blood lipid data, with 482
(62.5%) adherent. Adherent subjects were more likely
to reach target TC (OR=1.79, 95%CI 1.27,2.52) and
LDL (OR=1.65, 95%CI 1.12,2.41).

Conclusions: Adherence to anti-hypertensive medica-
tion reduced diastolic but not systolic BP and adher-
ence to statins improved targets for TC and LDL
cholesterol. The results support improving adherence
amongst patients taking anti-hypertensive and lipid
lowering therapy for optimal patient outcomes.

964. De-Novo Post-Diagnosis Statin Use And
Mortality In Women With Stage I-III Breast
Cancer

Amelia Smith1, Laura Murphy1, Linda Sharp2, Darran
O’Connor3, William Gallagher4, Kathleen Bennett5

and Ian Barron6

1Pharmacology and Therapeutics, Trinity College
Dublin, Dublin; 2Institute of Health & Society, New-
castle University, Newcastle upon Tyne, United King-
dom; 3Molecular and Cellular Therapeutics, Royal
College of Surgeons in Ireland, Dublin; 4School of
Biomolecular and Biomedical Science, University
College Dublin, Dublin; 5Population and Health Sci-
ences, Royal College of Surgeons in Ireland, Dublin;
6Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, United States

Background: Preclinical evidence suggests an anti-
cancer role for statins, through inhibition of cell prolif-
eration and oncogene signalling effects.
Epidemiological studies have investigated the role of
statins in reducing cancer-specific mortality, however,
there is conflicting evidence due to varying
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methodologies. Some studies included patients with
pre-diagnostic statin exposure, making it difficult to at-
tribute benefit to post-diagnostic exposure.

Objectives: This study investigates associations be-
tween statin-use initiated after a breast cancer diagno-
sis (de novo), and breast cancer-specific and all-cause
mortality.

Methods: Women with newly diagnosed stage I-III
breast cancer were identified from the National
Cancer Registry of Ireland and linked national pre-
scription refill data (N=4243). Women who initi-
ated de-novo statin therapy post-diagnosis were
identified (N=837). Multivariate Cox proportional
hazard models were used to estimate hazard ratios
(HR) and 95% confidence intervals (CIs) for asso-
ciations between post-diagnosis statin use and
breast cancer and all-cause mortality. We also in-
vestigated whether associations between statin use
and mortality were modified by the type of statin
(lipophilic, hydrophilic), statin intensity (high;
>80% for one year) or breast tumour characteris-
tics (ER status).

Results: Almost 20% of women initiated statins
(mean on-treatment intensity of 86%). No association
was found between de-novo statin initiation and breast
cancer-specific mortality (HR 0.88, 95% CI 0.66,
1.17). Similar null associations were found in women
taking a statin at high-intensity (HR 1.03, 95% CI
0.71, 1.50) and in those with high intensity exposure
for at least 2 years (HR 1.02, 95%CI 0.63, 1.65). There
was no effect modification by type of statin, or ER sta-
tus at diagnosis.

Conclusions: The results from our study suggest that
initiating statin use after a diagnosis of stage I-III
breast cancer is not associated with a reduction in
breast cancer-specific or all-cause mortality. There-
fore, it is important to determine whether there may
be a specific molecular subgroup of patients for whom
statin initiation after a breast cancer diagnosis may be
beneficial.

965. The Association Between Statin Use and Risk
of Cancer Among Elderly Medicare Beneficiaries

Jing Yuan and Kevin Z. Lu

Department of Clinical Pharmacy and Outcomes Sci-
ences, College of Pharmacy, University of South Car-
olina, Columbia, SC, United States

Background: Recent studies have shown that statin
users have lower risks of developing cancer. However,
most of observational studies failed to control for
healthy user effects. Patients filling statins are more
likely to partake in other healthy behaviors, and
achieve better outcomes, compared to those who don’t
fill statins. Hence, failure to control for healthy user ef-
fects leads to underestimate the cancer risk associated
with statin use.

Objectives: The objective of this study is to explore
the association between statins and the risk of cancer
among the elderly, after controlling for healthy user
effects.

Methods: A retrospective case-control study was con-
ducted using data from the Medicare Current Benefi-
ciary Survey (MCBS) linked to the Medicare claims
from 2007 to 2010. The study sample consisted ofMedi-
care beneficiaries aged> 65 years and free of cancers at
baseline. Exposure to statins was identified based on
self/proxy’s reports or pharmacy claims. Five controls
were matched to each case on age, sex, race and year
of initial interview. Adjusted odds ratios (AOR) were
calculated by using logistic regression models.

Results: We identified 242 cancer cases and 1,210
non-cancer controls. During the 2-year follow up pe-
riod, 18% cases and 19% controls received statins, re-
spectively. Compared with non-users, individuals
filling statins had a similar risk of developing cancer
(AOR, 0.90; 95% confidence interval [95%CI] 0.64-
1.38), after controlling for demographics, socioeco-
nomics, self-rated health status, health seeking behav-
iors, and comorbidities. The prevalence of health-
seeking behaviors, i.e. using of preventative care, were
higher among individuals who filled statins than those
who did not (71.5% vs. 62.5%). However, adjusting
health seeking behavior had no significant impact on
altering the risks of cancer among the users vs. non-
users of statins.

Conclusions: Our findings suggested that statin use
was not associated with reduced risks of cancers
among the Medicare beneficiaries aged 65 years and
older. There is no evidence of healthy user effects on
altering the risk of cancer associated with statin use.
Further studies are warranted to conduct on a larger
population.

966. Beta Blockers and Cancer Prognosis – the
Role of Immortal Time Bias: A Comprehensive
Systematic Review and Meta-Analysis
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Background: Experimental and observational studies
have suggested beneficial effects of beta blocker use
on cancer survival. However, results were inconclu-
sive and there have been concerns that the observed
associations might have resulted from immortal time
bias.

Objectives: The aim of this systematic review and
meta-analysis was to summarize existing evidence,
paying particular attention to the potential source of
immortal time bias.

Methods: A systematic literature search was per-
formed in PubMed and ISI Web of Science according
to a predefined protocol following the PRISMA and
MOOSE guidelines. Studies investigating the associa-
tion between beta blocker use and overall or cancer-
specific survival were included. Summary estimates
were derived in meta-analyses using random effects
models. The potential influence of immortal time bias
was investigated in meta-analyses by computing the
pooled effect estimates for all studies and studies ex-
cluding the ones deemed to be prone to immortal time
bias.

Results: After full-text review, 30 studies including
88,026 cancer cases were identified of which 11 were
deemed to be prone to immortal time bias. Including
all studies in the meta-analysis, beta blocker users
had a significantly better overall (hazard ratio (HR)
0.88, 95% confidence interval (CI) 0.79-0.97) and can-
cer-specific (HR 0.78, 95% CI 0.67-0.90) survival. Ex-
cluding the studies deemed to be prone to immortal
time bias resulted in HRs (95% CIs) of 1.00 (0.93-
1.07) and 0.92 (0.84-1.00), respectively. Besides a sig-
nificant benefit for overall survival among melanoma
patients, none of the subgroup analyses by cancer site
and beta blocker type showed significant associations.

Conclusions: In our systematic review, we found no
evidence for an association between beta blocker use
and survival after excluding studies deemed to be

prone to immortal time bias. Our results support sug-
gestions that the proposed beneficial effect of beta
blockers on cancer survival might be based on immor-
tal time bias.

967. Protection Against Colorectal Cancer with Use
of Low-Dose Aspirin: Selection Bias Is Unlikely
Based on Results Using Three Different Study
Designs

Lucía Cea Soriano1, Montse Soriano-Gabarró2 and
Luis A. García Rodríguez1

1Spanish Centre for Pharmacoepidemiologic Re-
search (CEIFE), Madrid; 2Bayer Pharma AG, Berlin

Background: Evaluation of drug–outcome associa-
tions needs an appropriate and unbiased study design.

Objectives: To evaluate the potential role of selection
bias in the association between new use of low-dose
aspirin (75–300 mg) prescribed for the prevention of
ischemic cardio- or cerebrovascular events (CVD/
CeVD) and risk of colorectal cancer (CRC).

Methods: Using The Health Improvement Network
(2000–2013), we followed different cohorts of pa-
tients, who varied in their demographic, lifestyle and
clinical characteristics, for up to 13 years to identify
first ever cases of CRC. In Studies 1 and 2, the cohorts
were new-users of low-dose aspirin and a comparator
cohort (non-users of low-dose aspirin in Study 1 and
new-users of paracetamol in Study 2). In Study 3, a
single cohort of individuals näive to low-dose aspirin
at start of follow-up were observed. Controls were se-
lected using incidence sampling to obtain an unbiased
estimate of the incidence rate ratio (RR). Current use
of low-dose aspirin was use ending 0–90 days before
the index date (CRC date for cases and a random date
for controls). Because low-dose aspirin use could
change during follow-up, exposure was analyzed ac-
cording to actual use, irrespective of exposure status
at baseline. Adjusted odds ratios (ORs) and 95% con-
fidence intervals (CIs) were calculated by logistic
regression.

Results: Mean age at start of follow up was 64 years
in Studies 1 and 2, and 53 years in Study 3. RRs
(95% CIs) for CRC with current low-dose aspirin use
were: 0.66 (0.60–0.73) in Study 1, 0.71 (0.63–0.80)
in Study 2 and 0.69 (0.64–0.74) in Study 3. No dura-
tion of use or dose–response relationships were seen.
When aspirin was used for prevention of secondary
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CVD/CeVD, ORs (95% CIs) were 0.61 (0.55–0.68) in
Study 1, 0.60 (0.53–0.68) in Study 2 and 0.62 (0.54–
0.72) in Study 3. Corresponding estimates for primary
CVD/CeVD prevention were 0.75 (0.68–0.81), 0.71
(0.63–0.79) and 0.78 (0.68–0.89).

Conclusions: Low-dose aspirin is associated with a
significantly reduced risk of CRC. The consistency
of our findings across study designs makes this protec-
tive effect unlikely explained by selection bias.

968. New Use of Statins and the Risk of Achilles or
Biceps Tendon Rupture: A Propensity-Score
Matched Cohort Study

Julia Spoendlin1,2, J. Bradley Layton3, Mallika
Mundkur4, Christian Meier5, Susan S. Jick6 and
Christoph R. Meier1,2,6
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Basel, Basel, Switzerland; 3Department of Epidemiol-
ogy, The University of North Carolina at Chapel Hill,
Chapel Hill, United States; 4Division of
Pharmacoepidemiology and Pharmacoeconomics,
Department of Medicine, Brigham and Women’s Hos-
pital, Harvard Medical School Drug Safety, Boston,
United States; 5Divison of Endocrinology, Diabetes
and Metabolism, University Hospital Basel, Basel,
Switzerland; 6Boston Collaborative Drug Surveil-
lance Program, Boston School of Public Health, Lex-
ington, United States

Background: Case reports and analyses of
pharmacovigilance data suggested that statin use may
increase the risk of tendinopathies and tendon rup-
tures. The only previous observational cohort study
observed no association between statin use and tendon
rupture, although only in patients aged ≤65 years.

Objectives: We aimed to assess the association be-
tween new onset statin use and incident Achilles or bi-
ceps tendon rupture.

Methods: We performed a propensity score-matched
sequential cohort study, using data from the Clinical
Practice Research Datalink. Exposed patients had ≥1
statin prescription within one of 9 sequential 2-year
enrolment blocks between 1995 and 2014, and were
matched 1:1 on a propensity score (PS, including po-
tential confounders and variables associated with the

risk of tendon ruptures) to patients without a statin pre-
scription in the respective block (random enrolment
date within the block) . All patients were aged ≥45
years and had ≥3 years of statin free active history in
the database before cohort entry. Patients were
followed in an ‘as treated’ approach until they either
had a recorded Achilles or biceps tendon rupture, they
completed 5 years of follow up, or until they were cen-
sored for change in exposure status or another censor-
ing criterion. We calculated hazard ratios (HR) with
95% confidence intervals (CI) applying Cox propor-
tional hazard regression in the overall cohort (crude
and multivariable) as well as in the PS-matched co-
hort. Subgroup analyses were performed by gender
and age </≥65 years).

Results: We observed a crude HR of 1.32 (95% CI
1.21-1.44) in the overall cohort, which attenuated after
multivariable adjusting (HR 1.02, 95% CI 0.92-1.12)
as well as after PS-matching (HR 0.96, 95% CI 0.84-
1.09). Crude HRs were higher in women than in
men, but remained around unity in both sexes after
multivariable adjusting and after PS matching. Sub-
group analyses by age also revealed non-significant
HRs around unity in both age-groups.

Conclusions: The results of this PS-matched cohort
study do not suggest that statin use is associated with
an increased risk of tendon rupture, irrespective of
gender or age.

969. Impact of Treatment with Lipid-Lowering
Drugs on Longitudinal and Secular Decrease in
Total Cholesterol Levels. The Tromsø Study 1979-
2008

Laila A. Hopstock1,6, Kaare H. Bønaa1,3,4, Anne E.
Eggen1, Sameline Grimsgaard1, Bjarne K. Jacobsen1,
Maja-Lisa Løchen1, Ellisiv B. Mathiesen2,5, Inger
Njølstad1 and Tom Wilsgaard1
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University of Norway, Tromsø, Norway; 2Department
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Norway, Tromsø, Norway; 3Department of Public
Health and General Practice, Norwegian University
of Science and Technology, Trondheim, Norway; 4

Clinic for Heart Disease, St.Olavs University Hospi-
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University Hospital of North Norway, Tromsø, Nor-
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Background: Cholesterol level surveillance is neces-
sary to study population disease burden and under-
stand the effect of lifestyle and lipid-lowering drug
(LLD) use. Previous studies show a cholesterol decline
in recent decades, but lack data to follow long-term
trends in blood cholesterol combined with information
on LLD treatment in individuals born in different
decades.

Objectives: To assess secular and longitudinal trends
in total cholesterol levels and examine the impact of
LLD treatment.

Methods: We examined changes in age-specific cho-
lesterol levels and LLD use by repeated measurements
in 37,968 women and men born 1905-1977 examined
up to five times between 1979 and 2008 in the popula-
tion-based Tromsø Study. LLD data is based on ques-
tionnaire data validated in a prescription registry
(NorPD).

Results: Mean total cholesterol decreased from 1979
to 2008 in both sexes and all age groups. LLD use
was rare in 1994 and increased substantially between
1994 and 2008, especially in persons older than 50
years.
In birth cohorts born 1940-77, mean total choles-

terol levels increased with age up to 2001 and de-
creased thereafter. Among those born 1910-39, the
cholesterol decrease was evident after 1994-95.
The secular trends showed that the decrease in mean

cholesterol was not explained by LLD use in persons
younger than 50 years. Among those aged 50 years
and older, the drop in mean cholesterol from 1994 to
2008 was 1.09 and 1.00 mmol/L in women and men,
respectively (in LLD non-users 0.88 and 0.73 mmol/
L in women and men, respectively).
The longitudinal trends showed that in those aged

45-74 years in 1994 followed to 2008, the estimated
drop in cholesterol was 0.65 mmol/L in women and
1.00 mmol/L in men, respectively (in LLD non-users
0.28 and 0.58 mmol/L in women and men,
respectively).

Conclusions: We found a secular decrease in mean
cholesterol in all age groups, a decrease with age
and time in birth cohorts, and a larger decrease
among LLD users compared to non-users.The ex-
plained cholesterol decrease due to impact of LLD
as shown in the longitudinal trends, probably repre-
sent an upper limit, 58% in women and 42% in
men, respectively.

970. Fertility Treatment and the Risk of
Cardiovascular Diseases in the Offspring

Annefleur M. C. Bakker, Eelko Hak, Jens H. J. Bos
and Catharina C. M. Schuiling-Veninga

Department of Pharmacoepidemiology and
Pharmacoeconomics, University Centre of Pharmacy,
University of Groningen, Groningen, Netherlands

Background: As 2-3% of all children are born with fer-
tility treatment, the safety of the hormones used as part of
this treatment is of great importance. Exposure to high
doses of hormones such as gonadotropin or clomiphene
in the early stage of fetal development can not be
avoided. In studies conducted so far, inconclusive results
on the association between these hormones and cardio-
vascular malformations in the offspring have been found.

Objectives: The aim of this study was to examine
whether hormones used in fertility treatments increase
the risk of cardiovascular diseases in the offspring.

Methods:We conducted a case-control study in which
132 children, having ≥ 3 prescriptions of cardiovascu-
lar drugs before their fifth birthday, were compared
with 24856 controls. Information about drug use was
retrieved from the prescription database IADB.nl. Pri-
mary exposure was defined as use of gonadotropin and
other ovulation stimulants (ATC: G03), (anti) gonado-
tropin-releasing hormones (ATC: H01CA and
H01CC) or analogues (ATC: L02AE). A subanalysis
was limited to cases receiving ≥3 prescriptions for car-
diovascular drugs during their first year of life. We ap-
plied regression analysis to compute odds ratios (ORs)
and 95% confidence intervals (95% CI).

Results: The percentage of exposure to hormones used
in fertility treatment was 6.8% among cases compared
to 3.5% among controls. After adjustments for age of
the mother at delivery, gender of the child, and birth
year, exposure to hormones is pointing to an increased
risk for developing cardiovascular diseases (aOR
[CI95%] 1.94 [0.98-3.84]). When limiting the analysis
to cases below the age of 1 (n=86), the risk was signif-
icantly increased with aOR 2.67 (1.28-5.57).

Conclusions: This study shows that hormones used in
fertility treatments seem to increase the risk of cardio-
vascular diseases notably during the first year of life.

971. Effectiveness of Ezetimibe on Blood Lipids in
Real-Life Clinical Practice
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Jean Ferrières1, Jean Dallongeville2, Lucian
Abenhaim3, Michel Rossignol3 and Lamiae
Grimaldi-Bensouda3

1Department of Cardiology, Toulouse Rangueil Uni-
versity Hospital, Toulouse University School of Medi-
cine, Toulouse, France; 2Department of
Epidemiology and Public Health, INSERM
UMR744Pasteur Institute of Lille, University Lille
Nord de France - UDSL, Lille, France; 3LA-SER Eu-
rope, London, United Kingdom

Background: Ezetimibe is currently approved in
France as monotherapy for patients in whom statins
are contraindicated or who are intolerant to statins,
and as addition to a statin for patients who have not
achieved control of their hypercholesterolaemia with
statins alone.

Objectives: To assess the use of ezetimibe in real life
and its impact as lipid-lowering therapy.

Methods: 48-month prospective, nationwide cohort
study conducted between 2008 and 2013 in France at
the request of the French National Authority for
Health.

Results: Over 700 physicians (94% general practi-
tioners and 4% cardiologists) recruited and
characterised 3,395 eligible adult patients started on
ezetimibe for no longer than three months, of whom
3,215 (94.7%) entered the analyses. Patients were nat-
uralistically followed for up to 4 years with no visits
formally planned. Blood lipids were reported by phy-
sicians every twelve months and lipid-lowering medi-
cines utilisation every six months during telephone
interviews to patients in-between two annualvisits to
the physician. 9 314 person-years of follow-up were
accumulated.
Mean age at inclusion was 61.5 years (standard de-

viation (SD): 10.7) and 54.6% were males. Stratifica-
tion by cardiovascular risk returned: 29.3% low,
32.4% moderate and 11.4% high for primary preven-
tion, and 26.9% for secondary prevention. Ezetimibe
exposure at inclusion was 33.1% monotherapy,
13.2% ezetimibe added to a statin, and 53.7% fixed as-
sociation ezetimibe - simvastatin. Exposure to
ezetimibe remained stable during follow-up with a
treatment interruption rate of 12.5 per 100 person-
years of follow-up. LDL-C was 4.1 mmol/L (SD:
1.1) at baseline and decreased by 23.8% (SD: 28.8)
in the first 12 months, reaching –27.3% (SD: ¬28.3)
at 48 months. Adjusting for baseline clinical

characteristics and risk factors, interruption of lipid-
lowering treatment at least once during follow-up
was associated with a lower probability of LDL-C pro-
gression to the lower tertile (OR: 0.38, 95% confi-
dence interval: 0.31 – 0.45).

Conclusions: In this population with incident expo-
sure to ezetimibe, LDL-C decreased by one quarter
in the first year after treatment onset and remained sta-
ble over the 4-year follow-up.

972. Clinical Characteristics, Lipid Treatment and
Goal Attainment in a Familial
Hypercholesterolemia Cohort in the Netherlands:
A Cross Sectional Study

Josephina G. Kuiper, Edith H. Heintjes, Eline Houben,
Fernie J. A. Penning- van Beest and Ron M. C.
Herings

PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands

Background: Patients with familial hypercholesterol-
emia (FH) develop cardiovascular disease much earlier
in life compared with non-FH patients. Aggressive
lowering of low-density lipoprotein cholesterol
(LDL-C) is therefore warranted by current guidelines
for this patient population.

Objectives: Describe lipid-modifying treatment
(LMT) patterns and LDL-C goal attainment in a large
cohort of FH patients in the Netherlands.

Methods: Using the PHARMO Database Network,
patients aged ≥18 years with an LDL-C measurement
in 2012 (index date) and ≥2 years’ continuous enrol-
ment prior to index were selected. FH was defined
based on recorded diagnosis by a general practitioner
and/or by Dutch Lipid Clinic Network criteria (score
≥6). Patients with a prescription for LMT within 45
days of index were considered to be taking the
medication.

Results: 209,929 patients had a valid LDL-C value, of
whom 1132 FH patients were identified. Mean (stan-
dard deviation [SD]) age was 57 (14) years; 43% were
male. Approximately 33% had co-morbid diabetes and
42% had hypertension. The mean (SD) LDL-C was
138 (57) mg/dL. Overall, 54% were being treated with
LMT, with 13% receiving high-intensity statin (ator-
vastatin 40/80 mg, rosuvastatin 20/40 mg, or simva-
statin 80 mg). Of those on high-intensity statins, 24%
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also used ezetimibe. Only 4% achieved LDL-C <70
mg/dL and 23% LDL-C <100 mg/dL.

Conclusions: These data suggest the majority of FH
patients in the Netherlands are undertreated and not
at goal. This underscores the need for improving treat-
ment rates with LMT, including add-on treatment op-
tions in those not able to achieve goals on statins
alone.

973. Modelling Of Average Endpoint
Postponement For Cardiovascular Outcomes In
Statin Trials

Morten Rix Hansen1,2, Anton Pottegård1, Asbjørn
Hróbjartsson3, Per Damkier1,2, René De Pont
Christensen4, Morten Olesen1 and Jesper Hallas1,2

1Clinical Pharmacology, University of Southern Den-
mark, Odense, Denmark; 2Department of Clinical
Chemistry and Pharmacology, Odense University
Hospital, Odense, Denmark; 3Center for Evidence-
Based Medicine, University of Southern Denmark &
Odense University Hospital, Odense, Denmark; 4Re-
search Unit for General Practice, Research Unit for
General Practice, Odense, Denmark

Background: The ‘average postponement of the end-
point’ (APEP) has been proposed as an expression of
the magnitude of effect of preventive drugs. Presenting
effect sizes using this measure has been shown to be in
better agreement with patient preferences than conven-
tional outcome measures, including the “number
needed to treat”. We have previously demonstrated
that statin treatment postpone all-cause mortality dur-
ing the trials’ running time with an average of 11.2
days in a meta-analysis.

Objectives: To conduct a meta-analysis of modelled
APEP for other cardiovascular outcomes in statin tri-
als, such as myocardial infarctions, strokes, and car-
diovascular death.

Methods: We identified 15 statin trials that fulfilled
our inclusion criteria. We calculated the APEP by cal-
culating the area between Kaplan-Meier survival
curves. Our novel method for APEP modeling allows
estimation of APEP without Kaplan-Meier curves, by
fitting of survival curves. The modelled APEP for 17
different cardiovascular (CV) outcomes was computed
on the basis of (1) hazard ratio or relative risk (2) the
cumulative event rate in the untreated group and (3)
the trial’s running time. The modelled APEPs were

subjected to a meta-analysis, using inverse variance
weighting in a random effects model.

Results: The APEPs for the 17 CV related outcomes
varied between 2 and 18 days.
For four outcomes, cardiovascular mortality, non-

cardiovascular mortality, nonfatal myocardial infarc-
tion and nonfatal stroke, the APEP was 11.6 (2.6-
20.6), 2.0 (-4.0-7.9), 18.0 (6.5-29.4) and 2.4 (1.2-3.6)
days, respectively.

Conclusions: Based on modelled APEP estimates,
preventive statin treatment provides relatively small
average postponement of CV outcomes during the tri-
als’ running time.

974. Blood Pressure-Lowering Effect of
Spironolactone in Hypertensive Patients Without
Heart Failure

Michael D. Murray1,2, Wanzhu Tu1,3, Shanshan Li1,3,
Qing Tang3, Anna R. Roberts1, Julie N. Kippenbrock2,
Rachel E. Hasty2, Sarah A. Lynch2, Sarah A. Hoover1

and Howard Pratt3

1Health Services Research, Regenstrief Institute, Indi-
anapolis, IN, United States; 2Pharmacy Practice,
Purdue University, Indianapolis, IN, United States; 3

Biostatistics, Indiana University, Indianapolis, IN,
United States

Background: Lowering blood pressure (BP) to target
in patients with hypertension results in greatly reduced
cardiovascular risk and mortality. But achieving BP
control in a diverse clinical population remains diffi-
cult. Spironolactone, an aldosterone antagonist, is
mostly prescribed for heart failure patients but not of-
ten considered in patients with hypertension only.

Objectives: To determine the effect of spironolactone
on systolic BP (primary endpoint), and diastolic BP
and serum K+ (secondary endpoints) in patients with
hypertension.

Methods: We conducted an observational study using
electronic medical record data from the Indiana Net-
work for Patient Care. This patient population is repre-
sentative of patients in the state of Indiana, USA.
Participants, diagnosed with hypertension but not
heart failure, received spironolactone during 2003 –
2014. We compared the BP and serum K+ within
two years before and after receipt of spironolactone
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using regression analysis adjusting for age, sex, race,
major comorbidities, and medication adherence.

Results: The analysis included 6,287 patients (65% fe-
male, 21% African American). Mean age of the pa-
tients was 60 ± 14 (SD) years. Comorbidities
included diabetes (44%); depression (36%); cardiovas-
cular diseases including coronary artery disease
(25%), stroke (10%), myocardial infarction (6%); and
chronic kidney disease (21%). Concurrent antihyper-
tensive medications included ACE inhibitors (40%),
angiotensin II receptor blockers (23%), beta-blockers
(45%), and thiazide (33%) or loop diuretics (46%).
Mean prescription refill adherence ranged from 54%
to 70%. On average systolic BP reduced by 3-5 mmHg
and diastolic BP by 2-3 mmHg after spironolactone
prescription (P<0.001 for each), and JNC-7 goal BP
increased from 54% to 70% (P<0.001). Mean change
in serum K+ was 0.04 mEq/L (P < 0.001); however,
the proportion of patients with hyperkalemia did not
significantly differ > 5 mEq/L, P=0.13; > 6 mEq/L,
P=0.49).

Conclusions: Adding spironolactone to the antihyper-
tensive regimen significantly improved BP control.
Aldosterone blockade with spironolactone may be a
reasonable consideration for the management of
hypertension.

975. Effectiveness of Ticagrelor Compared to
Clopidogrel in Reducing the Risk of Major Adverse
Cardiovascular Events in Patients with Coronary
Heart Disease After Percutaneous Coronary
Intervention

Hendra Wana Nur’amin1, Iwan Dwiprahasto2 and
Erna Kristin2

1Pharmacology and Therapy, Lambung Mangkurat
University, Banjarmasin, South Kalimantan, Indone-
sia; 2Pharmacology and Therapy, Gadjah Mada Uni-
versity, Yogyakarta, Indonesia

Background: Antiplatelet therapy is recommended
in patients with coronary heart disease (CHD)
who had percutaneous coronary intervention
(PCI) procedure to reduce major adverse cardio-
vascular events (MACE). There has been a lack
of population-based studies that showed the supe-
rior effectiveness of ticagrelor over clopidogrel
and similar studies have not been conducted in
Indonesia yet.

Objectives: To investigate the effectiveness of
ticagrelor compared to clopidogrel reducing the risk
of MACE in patients with CHD after PCI.

Methods: A retrospective cohort study with 1 year
follow-up was conducted. 361 patients consisted of
111 patients with ticagrelor exposure and 250 patients
with clopidogrel exposure. The primary outcome was
MACE, defined as a composite of repeat revasculari-
zation, myocardial infarction, or all-cause death. The
association between antiplatelet exposure and the
MACE was analyzed with Cox proportional hazard re-
gression, adjusted for sex, age, comorbids, PCI proce-
dures, and concomitant therapy.

Results: MACE occurred in 22.7% of the subjects.
Clopidogrel had a significantly higher risk of MACE
compared with ticagrelor (28.8%, vs 9.0%, hazard ra-
tio (HR): 1.96 (95% CI 1.01 to 3.81, p <0.001). There
were no significant differences in risk of repeat revas-
cularization (20.40% vs 5.40%, HR: 2.32, 95% CI
1.00 to 5.42, p=0.05), myocardial infarction
(11.60% vs 3.60%, HR: 2.08, 95% CI, 0.73 to 5.93,
p=0.17), and death (1.60% vs 1.80%, HR: 0.77,
95% CI, 0.14 to 4.25, p=0.77).

Conclusions: Clopidogrel had a higher risk of MACE
compared to clopidogrel in patients with CHD after
PCI, but there were no significant differences in the
risk of repeat revascularization, myocardial infarction,
and all-cause death.

976. The Comparative Effectiveness of 4th Line
Anti-Hypertensive Agents in Patients with
Resistant Hypertension: A Meta-Analysis

Sarah-Jo Sinnott, Adrian Root, Rohini Mathur,
Kathryn Mansfield, Laurie Tomlinson and Ian J.
Douglas

Department of Non-Communicable Disease Epidemi-
ology, London School of Hygiene and Tropical Medi-
cine, London, United Kingdom

Background: Recent evidence points to the effective-
ness of spironolactone vs placebo in the treatment of re-
sistant hypertension (RH). However, placebo is rarely a
realistic treatment choice in uncontrolled hypertension.

Objectives: Using meta-analysis, we assessed the ef-
fectiveness of alternative 4th line anti-hypertensive
agents in comparison to 4th line spironolactone/
eplenerone in patients with RH.
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Methods: Pubmed, EMBASE and the Cochrane li-
brary were systematically searched for randomised
and non-randomised studies that compared any 4th
line anti-hypertensive agent to spironolactone/
eplenerone in RH. Clinicaltrials.gov and the reference
lists of included articles were also searched. Data ex-
traction and quality appraisal was carried out in dupli-
cate. The outcome was change in systolic BP,
measured in the office, at home or by ambulatory
blood pressure monitoring (AMBP). A random effects
model was used to pool the data. Statistical heteroge-
neity was assessed using the I2 test. Sensitivity analy-
ses were carried out according to study design and
method of BP measurement.

Results: From 2,506 records, we identified 1 RCT and
5 observational studies according to our inclusion
criteria with 877 included patients. The mean age
was 57.3yrs, 29.5% female, 41.4% diabetic, mean
eGFR of 83.7 ml/min and mean BMI of 29.8 kg/m2.
The baseline systolic BP was 143.1 mmHg. Other
4th line agents included bisoprolol, doxazosin and fu-
rosemide. When all the data was pooled,
spironolactone reduced systolic BP by -7.49mmHg
(95% CI 6.47 – 8.51) more than the active comparator.
When limited to studies that measured 24hr AMBP,
spironolactone reduced BP by 11.16mmHg (95% CI
8.77 – 13.54) relative to the comparator. Analysing
observational studies only, spironolactone reduced
systolic BP by 10.7mmHg (95% CI 9.07 – 12.46).

Conclusions: On the basis of this meta-analysis,
spironolactone reduces systolic BP more effectively
than other potential 4th line treatment options in RH.
The comparative effectiveness of 4th line agents with
regard to clinical outcomes such as myocardial infarc-
tion and stroke now needs to be determined.

977. New Statin Use And Left Ventricular
Structure: Estimating Long-Term Associations In
The Multi-Ethnic Study of Atherosclerosis (MESA)

Lauren N. Strand1, Rebekah L. Young1, Joseph A.
Delaney1, Alain G. Bertoni2, David A. Bluemke3,4,
Gregory L. Burke2, Joao A. Lima5,6, Nona
Sotoodehnia7, Bruce M. Psaty1,7, Susan R. Heckbert1

and Robyn L. McClelland1

1University of Washington School of Public Health,
Seattle, WA, United States; 2Wake Forest School of
Medicine, Winston-Salem, NC, United States; 3Na-
tional Institutes of Health Clinical Center, Bethesda,
MD, United States; 4National Institute of Biomedical

Imaging and Bioengineering, Bethesda, MD, United
States; 5Johns Hopkins School of Medicine, Balti-
more, MD, United States; 6Johns Hopkins School of
Public Health, Baltimore, MD, United States; 7Uni-
versity of Washington School of Medicine, Seattle,
WA, United States

Background: Recent treatment guidelines in the
United States have increased the number of statin-eli-
gible individuals. While statins show a modest reduc-
tion in heart failure hospitalization in meta-analyses
of statin primary and secondary prevention trials, the
mechanism is unclear. Only small and short-term stud-
ies have evaluated statins in relation to changes in
heart structure.

Objectives: To estimate the association of new statin
use with 10-year changes in the left ventricle.

Methods: We used data from the MESA, which col-
lected data on statin use at five clinic exams over
~10 years, and conducted cardiac magnetic resonance
(CMR) imaging at baseline and the ~10 year exam.
Participants were free of known cardiovascular disease
(CVD) and did not use statins at baseline. Cumulative
statin use was estimated between exam intervals for
each positive report of current use. Primary outcomes
were the change in left ventricular mass index (LVMI;
% predicted by height, weight and sex relative to a
healthy population) and mass-to-volume ratio
(MVR). Associations were estimated in multivariable
linear regression analyses, adjusting for baseline age,
race, sex, CVD risk factors (e.g. smoking and lipids),
anti-hypertensive use by class, exercise, health insur-
ance, and coronary artery calcium.

Results: 3113 participants (53% female; 60% non-
white) had a valid CMR scan and no statin use at base-
line; 2431 returned for a follow-up CMR after a me-
dian of 9.4 years. LVM averaged 120.2 g at baseline
and 123.1 g at follow-up. We excluded 42 participants
with an incident myocardial infarct. Statins were
started by 36% of participants; use ranged from 0-8
years (mean: 1.4). Each additional year of new statin
use was not associated with less 10-year progression
in LVMI (-0.33, 95%CI: -0.68, 0.01), unindexed
LVM (-0.20 g, 95%CI: -0.60, 0.20), or MVR
(-0.002, 95%CI: -0.006, 0.003). Results were robust
to techniques to account for missing data.

Conclusions: We found no association between statin
use and changes in left ventricular mass over ~10 years
in a diverse population without clinical CVD at
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baseline, which contrasts with findings from previous
studies.

978. Effectiveness Of Preventing Stroke Between
Different Rhythm Control Agents For Atrial
Fibrillation: Retrospective Cohort Study From A
Nationwide And Single-Center Database

Yu-Wen Wang1, Po-Yu Chen2, Mu-Mei Hu3, Jui
Wang4, Kuo-Liong Chien5, Fe-Lin Lin Wu1,2,3 and
Zhen-Fang Lin1,2,3

1Graduate Institute of Clinical Pharmacy, College of
Medicine, National Taiwan University, Taipei, Tai-
wan; 2School of Pharmacy, College of Medicine, Na-
tional Taiwan University, Taipei, Taiwan; 3

Department of Pharmacy, National Taiwan University
Hospital, Taipei, Taiwan; 4Institute of Epidemiology
and Preventive Medicine, College of Public Health,
National Taiwan University, Taipei, Taiwan; 5Depart-
ment of Internal Medicine, National Taiwan University
Hospital, Taipei, Taiwan

Background: Atrial fibrillation (AF) is a significant
risk factor for ischemic stroke. Rhythm control is
an important treatment strategy. However, this treat-
ment contains different drugs of choice, but the
effect of each agent on stroke reduction remains
unknown.

Objectives: To evaluate the comparative effectiveness
of rhythm control agents and their combinations on
stroke reduction within two Taiwanese electronic
health databases.

Methods: We performed two population-based retro-
spective cohort studies using Taiwanese electronic
health data. First, we used the National Health Insur-
ance Research Database (NHIRD; 2006-2010) to iden-
tify 3 groups among total of 86,566 AF patients: 1)
amiodarone-alone users (n=40,299), 2) propafenone-
alone users (n=10,943), and 3) amiodarone/
propafenone users (n=1,088). We also used the Na-
tional Taiwan University Hospital (NTUH; 2007-
2013) database to identify the following groups among
3,460 AF patients : 1) amiodarone (n=1,434), and 2)
other rhythm control agents (n=812). Medication pos-
session ratio (MPR) of amiodarone was also calcu-
lated. The definition of amiodarone MPR was
cumulative days of amiodarone use for each prescrip-
tion divided by study period. Within each data source,
Cox regressions was used to estimate the risk of stroke
associated with use of different rhythm control agents,

and covariates including age, sex, CHA2DS2-VASc
score, comorbidities and comedications were adjusted.

Results: Within the NHIRD database, amiodarone-
alone users had a higher risk of stroke compared to
propafenone-alone users (HR, 1.17; 95% CI, 1.08-
1.26), but the risk of stroke was not increased in ami-
odarone/propafenone-combined users compared to
propafenone-alone users (HR, 1.10; 95% CI, 0.89-
1.36). Within the NTUH database, amiodarone-alone
users had no higher risk of stroke compared to other
rhythm control agents users (HR, 1.16; 95% CI,
0.67-1.99), but the risk of stroke was higher for amio-
darone users when MPR was > 25% compared to ≤
25% (HR, 2.37; 95% CI, 1.30-4.30).

Conclusions: Amiodarone may be associated with an
increased risk of stroke in AF patients.

979. The Impact of Comorbidity with Heart Failure
on Treatments and Outcomes in Patients with
Acute Coronary Syndrome

Yi-Jung Wu1, Jui Wang2, Kuo-Liong Chien2,3 and
Zhen-Fang Lin1,4,5

1School of Pharmacy, College of Medicine, National
Taiwan University, Taipei, Taiwan; 2Institute of Epide-
miology and Preventive Medicine, College of Public
Health, National Taiwan University, Taipei, Taiwan;
3Department of Internal Medicine, National Taiwan
University Hospital, Taipei, Taiwan; 4Graduate Insti-
tute of Clinical Pharmacy, College of Medicine, Na-
tional Taiwan University, Taipei, Taiwan; 5

Department of Pharmacy, National Taiwan University
Hospital, Taipei, Taiwan

Background: Clinical trials have reported the benefits
of aspirin, beta-blockers, angiotensin-converting en-
zyme inhibitors (ACEI) angiotensin receptor blockers
(ARB), statins, and clopidogrel for reducing the inci-
dence of morbidity and mortality after acute coronary
syndrome (ACS).

Objectives: To assess the differences between treat-
ments and outcomes for ACS patients with and with-
out heart failure (HF).

Methods: We conducted a retrospective cohort study
of patients who had a hospitalization for ACS recorded
in the claims-based Taiwan National Health Insurance
Research Database (NHIRD) between January 1,
2006, and December 31, 2010. Patients were classified
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according to their usage combination of aspirin, beta-
blocker, ACEI/ARB, statin and clopidogrel. Patients
were categorized into five groups based on the number
of different types of these five medications that were
dispensed (1, 2, 3, 4 or 5). Those dispensed aspirin
alone were the reference group. Multivariable Cox re-
gression was used to determine the risk of re-hospital-
ization for ACS associated with use of number of
medications.

Results: Among 212,110 patients with ACS (dis-
pensed 2 types of medication: 8,653; prescribed
3types: 21,643, dispensed 4 types: 25,354; dispensed
5 types: 5,599; dispensed aspirin alone: 1,608), com-
pared with patients dispensed aspirin alone, the rela-
tive hazards of risk of re-hospitalization for ACS for
patients dispensed 2, 3, 4, 5 types of medication are
0.82 (95% CI, 0.77-0.87), 0.83 (95% CI, 0.77-0.88),
0.76 (95% CI, 0.71-0.82), 0.72 (95% CI, 0.66-0.79).
Among patients with HF, the risk of re-hospitalization
for ACS decreased only when patients were dispensed
one kind of medication (HR, 0.86; 95% CI, 0.77-0.96).

Conclusions: Among ACS patients without HF, the
risk of re-hospitalization for ACS decreased with in-
creasing number of types of anti-platelet and/or anti-
hypertensive therapies. However, this finding was not
observed among ACS patients with HF. The outcomes
and effects of treatment among ACS patients with HF
are different from those without HF.

980. Population-Based Effectiveness and Safety of
Different Antiplatelet Regimens as Secondary
Prevention for Ischemic Stroke/Transient Ischemic
Attack

Alfi Yasmina1,2, Anthonius de Boer1, Vera H. M.
Deneer3, Jurrien M. ten Berg4, Patrick C. Souverein1

and Olaf H. Klungel1

1Division of Pharmacoepidemiology & Clinical Phar-
macology, Utrecht Institute for Pharmaceutical Sci-
ences, Faculty of Science, Utrecht University,
Utrecht, Netherlands; 2Department of Pharmacology
and Therapeutics, Faculty of Medicine, Lambung
Mangkurat University, Banjarmasin, South Kaliman-
tan, Indonesia; 3Department of Clinical Pharmacy,
St Antonius Hospital, Nieuwegein, Utrecht, Nether-
lands; 4Department of Cardiology, St Antonius Hospi-
tal, Nieuwegein, Utrecht, Netherlands

Background: Different antiplatelet regimens are used
for secondary prevention after ischemic stroke (IS)/

transient ischemic attack (TIA), but studies on the rel-
ative effectiveness and safety of each regimen in daily
practice are lacking.

Objectives: To assess the relative effectiveness and
safety of several antiplatelet regimens as secondary
prevention in patients after an IS/TIA in clinical
practice.

Methods: A cohort study was conducted using the
Clinical Practice Research Datalink. Patients aged ≥
18 years with a first diagnosis of IS/TIA in 1998-
2013 were identified. Antiplatelet exposure was cate-
gorized into aspirin-dipyridamole, aspirin-only,
clopidogrel-only, aspirin-clopidogrel, other regimens,
and no-antiplatelet exposure. The primary effective-
ness outcome was a composite endpoint of nonfatal
IS, nonfatal myocardial infarction (MI), or cardiovas-
cular (CV) death; and the safety outcome was major
bleeding. Time-dependent Cox regression analysis
was used to assess the association between antiplatelet
regimens and CV effectiveness and major bleeding
outcomes.

Results: We followed 20,552 IS/TIA patients for a
median duration of 2.3 years. There were 5,714 com-
posite events during follow-up. All regimens were ef-
fective in reducing the primary effectiveness outcome
compared to no-antiplatelet exposure. Aspirin-only,
clopidogrel-only, aspirin-clopidogrel and other regi-
mens were significantly (p < 0.05) less effective com-
pared to aspirin-dipyridamole (HR: 1.35, 1.12, 1.40,
and 1.27, respectively), adjusted for age, sex, lifestyle
factors, disease history and CV comedications. All
other regimens were also significantly (p < 0.05) asso-
ciated with a higher relative risk of major bleeding
compared to aspirin-dipyridamole (HR: 1.21, 1.32,
1.78, and 1.37, respectively), adjusted for age, sex, al-
cohol use, liver and renal disease, major bleeding his-
tory and comedications.

Conclusions: Compared to aspirin-dipyridamole, all
other antiplatelet regimens are less effective in reduc-
ing the risk of nonfatal IS, nonfatal MI or CV death,
and associated with a higher risk of major bleeding
in patients with IS/TIA.

981. Age-Stratified Outcome Of Genotype-Guided
Dosing Algorithm For Acenocoumarol And
Phenprocoumon

Yumao Zhang1, Anthonius de Boer1, Talitha I.
Verhoef1,2, Felix J. M. van der Meer3, Saskia Le
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London, United Kingdom; 3Department of Thrombo-
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Leiden, Netherlands; 4Department of Medical Statis-
tics and Bioinformatics, Leiden University Medical
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den, Netherlands; 6Clinical Pharmacology Unit, Aca-
demic General Hospital of Evros, Alexandroupolis,
Greece; 7Laboratory of Pharmacology, Democritus
University of Thrace, Alexandroupolis, Greece

Background: Age seemed to affect the interaction be-
tween coumarins and genotype in the European phar-
macogenetics of anticoagulant therapy (EU-PACT)
trial, which tested the benefit of pharmacogenetic dos-
ing algorithm for acenocoumarol and phenprocoumon.

Objectives:We conducted further analyses of the data
to assess the effect of genotype-guided dosing strati-
fied by age and the influence of potential factors such
as comorbidities and comedications in different age
categories.

Methods: Data from the acenocoumarol/
phenprocoumon arm of the EU-PACT trial was used.
325 patients treated with acenocoumarol and 159 pa-
tients treated with phenprocoumon were included in
this study. The outcomes of the EU-PACT trial (per-
centage of time in therapeutic range (TTR) for the In-
ternational Normalized Ratio (INR, 2.0 to 3.0) during
the initial 12 weeks of therapy and the percentage of
time below and above the range) were compared be-
tween the genotype guided group and the control
group in younger <75 years) and older (≥75 years) pa-
tients by using independent t-test and were adjusted
for sex, height, weight and co-medications.

Results: Among younger phenprocoumon users, TTR
during the first 12 weeks in the genotype-guided group
(n=55) was 9.5 % (95% confidence interval (CI): 1.3
to 17.8) higher than the control group (n=63) with a
remarkable lower percentage of time above range (dif-
ference: -9.6%, 95%CI: -19.0 to -0.2) and similar per-
centage time with the International Normalized Ratio
(INR) below 2. Older patients dosed by the geno-
type-guided algorithm (n=24) spend more time above

the range (difference: 27.5%, 95%CI: 12.9 to 42.0).
For acenocoumarol users, there were no significant
differences between the genotype-guided and control
group for most outcomes, except for a lower percent-
age of time with INR below 2 among older patients,
in which 47 the genotype-guided spent 9.9% (95%
CI: 1.0 to 18.8) more time than the control group.

Conclusions: Using a genotype-guided algorithm for
phenprocoumon benefitted younger patients more,
while it could increase the risk of overdose in older pa-
tients. This effect was not confounded by the concom-
itant medication and comorbidity.

982. Incidence of Intracranial Bleeds in New Users
and Non-Users of Low-Dose Aspirin in the UK

Lucía Cea Soriano1, David Gaist2, Montse Soriano-
Gabarró3 and Luis A. García Rodríguez1

1Spanish Centre for Pharmacoepidemiologic Re-
search (CEIFE), Madrid; 2Odense University Hospi-
tal, Odense; 3Bayer Pharma AG, Berlin

Background: Low-dose aspirin protects against ische-
mic cardiovascular disease and colorectal cancer yet
may increase the risk of bleeding.

Objectives: To establish the incidence of intracranial
bleed (ICB) in new users and non-users of low-dose
aspirin using data from The Health Improvement
Network.

Methods: Two cohorts aged 40–84 years from 2000–
2012 were identified – new-users of low-dose aspirin
(75–300 mg; exposed cohort N=199,079) and an indi-
vidually matched comparator cohort of non-users of
low-dose aspirin at start of follow-up (mean age 59.6
years). Matching was by age, sex and primary care
practitioner visits in the previous year. Cohorts were
followed for up to 14 years to identify incident cases
of intracranial bleed (ICB), with validation through
manual review of patient records and linkage to hospi-
talization data. Incidence rates (IRs) with 95% confi-
dence intervals (CIs) were calculated overall and
stratified by sex, age at start of follow-up and type of
ICB: intracerebral hemorrhage (ICH), subdural hema-
toma (SDH) and subarachnoid hemorrhage (SAH).
To minimize the possibility of changes in aspirin use
during follow-up, IRs for ICB subtypes were restricted
to 1 year follow-up when computed separately for the
exposed and non-exposed cohorts.
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Results: 1635 cases of ICB were identified after a me-
dian follow-up of 5.39 years (n=757 for ICH, n=490
for SDH and n=388 for SAH) in the two cohorts. IRs
(95% CI) per 10,000 person-years (pyrs) were 7.32
(6.97–7.68) overall, 3.39 (3.16–3.64) for ICH, 2.19
(2.01–2.40) for SDH and 1.74 (1.57–1.92) for SAH.
Rates of ICB were similar in men and women and in-
creased with age; IRs (95% CIs) were 7.42 (6.93–
7.93) for men, 7.22 (6.73–7.74) for women, 4.01
(3.67–4.38) for <65 years, 9.24 (8.54–10.00) for 65–
74 years, and 15.51 (14.24–16.90) for ≥75 years.
Comparing the exposed and non-exposed cohorts after
1 year of follow-up, IRs (95% CI) per 10,000 pyrs
were 4.22 (3.39–5.24) vs. 3.34 (2.61–4.28) for ICH,
2.55 (1.93–3.38) vs. 1.33 (0.90–1.96) for SDH and
2.03 (1.48–2.78) vs. 2.71 (2.06–3.56) for SAH.

Conclusions: ICB incidence increases markedly with
age. Low-dose aspirin is associated with a small in-
crease in the risk of ICH and SDH.

983. An Evaluation of the Effect of Spironolactone
on the Risk of New Onset of Diabetes in a
Population-Based Study of Patients with Heart
Failure

Simon de Denus1, Sandra Korol2, Michel White1,
Eileen O’Meara1, Rouleau Jean-Lucien1, Dorais
Marc3 and Sylvie Perreault2

1Montreal Heart Institute, Montreal, QC, Canada; 2

Faculté de Pharmacie, Université de Montréal, Mon-
treal, QC, Canada; 3StatSciences Inc, Ile-Perrot,
QC, Canada

Background: The non-selective mineralocorticoid re-
ceptor antagonist spironolactone is an established
treatment for heart failure (HF). However, some evi-
dence suggests that it may have a deleterious effect
on glucose homeostasis.

Objectives: The objective of this study was to assess
whether spironolactone may increase the risk of devel-
oping diabetes in a large cohort of HF patients.

Methods: We studied a population-based cohort of
patients hospitalized with a primary diagnosis of HF
using two administrative databases: the Quebec gov-
ernment administrative database of hospital discharges
(MED-ECHO) and the Quebec medical services and
prescription claims database (RAMQ) from January
1995 to December 2009. Patients were categorized as

new users of spironolactone and non-users. The pri-
mary outcome was the new-onset diabetes.

Results: The cohort consisted of 5,773 patients hospi-
talized with a primary diagnosis of HF, of which 873
were new users of spironolactone. The incidence of
new-onset of diabetes was greater in spironolactone
users (6.3 per 100 person-years) than in non-users
(4.1 per 100 person-years). This increase was signifi-
cant in both the crude, unadjusted model, with a hazard
ratio (HR) of 1.31; 95%CI: 1.08-1.58; p=0.005, and in
an adjusted Cox proportional hazard model (HR: 1.25;
95% CI: 1.03-1.52; p=0.0259). A propensity-matched
cohort analysis revealed consistent results.

Conclusions: HF patients treated with spironolactone
in the community appear to have modest increased risk
of new-onset of diabetes compared to non-users. Fur-
ther investigations using large randomized controlled
trials will be necessary to confirm the results from this
population-based observational study.

984. Novel Oral Anticoagulants and Risk of
Gastrointestinal Bleeding: A Systematic Review

Manal H. Ziadeh, Mehmet Burcu, Elisabeth M.
Oehrlein and Eleanor M. Perfetto

Department of Pharmaceutical Health Services Re-
search, University of Maryland, Baltimore, Baltimore,
MD, United States

Background: In recent years, a new class of antico-
agulants, novel oral anticoagulants (NOACs) (e.g.,
dabigatran, rivaroxaban, edoxaban), has been ap-
proved for treatment of atrial fibrillation (AF), pro-
viding advantages (e.g., no monitoring requirement)
over warfarin treatment. However, recent post-mar-
keting case reports and other observational data sug-
gest NOACs may be associated with a greater risk of
gastrointestinal (GI) bleeding compared with
warfarin.

Objectives: To review and evaluate the risk of GI
bleeding associated with NOACs compared with the
warfarin treatment using published data from random-
ized controlled trials (RCTs).

Methods: Following a specific protocol, a systematic
review of PubMed, EMBASE, and the Cochrane Reg-
istry of Clinical Trials was conducted to identify RCTs
(in English) among non-valvular AF patients compar-
ing NOACs to warfarin. Abstracts were independently
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reviewed by two researchers with a third reviewer pro-
viding input.

Results: Out of 9 RCTs identified, edoxaban and
rivaroxaban were each assessed in 4 studies and
dabigatran was assessed in 1 study. In one study,
high-dose edoxaban [1.51% vs. 1.23%, RR=1.23
(95% CI 1.02-1.50)], but not low-dose [0.82% vs.
1.23%, RR=0.67 (95% CI 0.53-0.83)], was associated
with an increased GI bleeding risk compared to warfa-
rin. The other 3 edoxoban studies assessed GI bleeding
in a composite bleeding events measure and showed an
increased risk associated with the high-dose compared
to warfarin. In 2 rivaroxaban studies, major GI bleed-
ing was more common in rivaroxaban-treated patients
compared with warfarin-treated patients (4.5% vs.
0.6%; 3.2% vs. 2.2%). In another study, as a proportion
of bleeding-related events, GI bleeding was more com-
mon in rivaroxaban-treated patients. By contrast, one
study did not find an increased risk of GI bleeding with
rivaroxaban treatment. Compared to warfarin,
dabigatran was also associated with an increased risk
[1.51% vs. 1.15%, RR=1.50 (95% CI 1.19-1.89)].

Conclusions: In this systematic review of RCTs
among AF patients, NOACs appear to be associated
with a greater risk of GI bleeding compared with war-
farin. The risk may be dose-related, but that warrants
further investigation.

985. Rivaroxaban vs. Phenprocoumon Use in
Germany and Risk of Bleeding: A Claims Data
Analysis Based on 80,000 Patients

Alexander Fassmer1, Kathrin Jobski2, Ulrike Haug1

and Tania Schink1

1Clinical Epidemiology, Leibniz Institute for Preven-
tion Research and Epidemiology - BIPS GmbH, Bre-
men, Germany; 2Health Services Research, School of
Medicine and Health Sciences, Carl von Ossietzky
University of Oldenburg, Oldenburg, Germany

Background: Rivaroxaban (RVX) is an increasingly
used new oral anticoagulant (NOAC) licensed i.a. for
stroke prevention in atrial fibrillation (AF) and treat-
ment of venous thromboembolism (VTE). Clinical tri-
als compared RVX to warfarin, but not to the standard
of care in Germany, phenprocoumon (PPC). Recent
insights regarding defective devices used to measure
blood clotting rates in the control group of these trials
raised new questions about the risk of bleeding associ-
ated with RVX as compared to standard drugs.

Objectives: To characterize new users of RVX versus
PPC in Germany and to assess and compare bleeding
rates in both groups using claims data.

Methods: Based on data from the German
Pharmacoepidemiological Research Database
(GePaRD) from 2011 to 2013 a cohort of new users
of RVX or PPC was established. Comedication, co-
morbidity, potential indication as well as the thrombo-
embolic and the bleeding risk scores (CHA2DS2-
VASc and HAS-BLED) were assessed. Crude inci-
dence rates (IRs) per 1,000 person years (PY) were es-
timated for any bleeding leading to hospitalization and
the sub-types intracerebral, gastrointestinal and uro-
genital bleeding. A nested case-control analysis
(NCCA) will be applied to compare the adjusted risk
of these bleeding events between new users of RVX
and PPC using conditional logistic regression.

Results: The study cohort included 31,596 new RVX
users and 48,965 new PPC users. Main indications
were AF (40%) and VTE (23%). New users of RVX
were younger (median 69 vs. 71 years) and had less
cardiovascular comorbidity (31 vs. 46% in users with
AF). The CHA2DS2-VASc was lower in RVX users
while HAS-BLED was similar in both groups. The
overall crude bleeding rates were slightly lower in
new RVX users compared to new PPC users (overall
IR: 17.58 per 1,000 PY (95% CI: 15.98-19.29) vs.
19.60 per 1,000 PY (18.43-20.83)).

Conclusions: New users of RVX and PPC differed re-
garding cardiovascular comorbidity and thromboem-
bolic risk score. Therefore the crude IRs should be
interpreted with caution. As the delivery of further
data for the NCCA is pending the results will be pre-
sented only at the conference.

986. Risk Factors for Major Bleeding Events in
Rivaroxaban Users with Atrial Fibrillation: A
Nested Case-Control Study

Jason C. Simeone1, C. A. P. T. Sally G Tamayo2, Beth
L. Nordstrom1, Manesh R. Patel3, Zhong Yuan4,
Nicholas M. Sicignano5 and W. Frank Peacock6

1Evidera, Lexington,MA, United States; 2NavalMedical
Center, Portsmouth, VA, United States; 3Duke University
Health System and Duke Clinical Research Institute,
Durham, NC, United States; 4Janssen Research and De-
velopment, LLC, Titusville, NJ, United States; 5Health
ResearchTx, Trevose, PA, United States; 6Baylor College
of Medicine, Houston, TX, United States
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Background: Rivaroxaban is a novel oral anticoagu-
lant indicated to reduce the risk of stroke and systemic
embolism in patients with non-valvular atrial fibrilla-
tion (NVAF). Anticoagulation therapies carry a risk
of major bleeding (MB), for which patient characteris-
tics may play a role.

Objectives: To examine risk factors for MB within a
cohort of rivaroxaban-treated patients with NVAF.

Methods: Data from the United States Department of
Defense were examined using a nested case-control
design. Cases with MB were selected by a validated
claims-based algorithm that approximated the defini-
tion of MB used in clinical trials. Incidence density
sampling was used to identify five controls without
MB for each case. Controls had the same year of entry
into the cohort and were at risk for a MB event at the
time of each matched case’s event (index date). Poten-
tial risk factors of MB included demographic charac-
teristics and comorbidities from the 12 months prior
to the index date. Odds ratios (ORs) and 95% confi-
dence intervals (CIs) were calculated from multivari-
able conditional logistic regression models to identify
risk factors for bleeding.

Results: Among 542 MB cases and 2,710 controls,
cases were older and had more comorbidities. Cases
who had intracranial hemorrhages were more likely
to die or have subsequent hemiparesis than those
who had bleeds in other locations. The large majority
of cases without hemiplegia/hemiparesis or a fatal
hemorrhage experienced gastrointestinal bleeding.
Based on the multivariable modeling, prior gastroin-
testinal bleeding (OR: 2.76; 95% CI: 1.98–3.85), vas-
cular disease (OR: 1.82; 95% CI: 1.47–2.24), anemia
(OR: 1.80; 95% CI: 1.43–2.26), heart failure (OR:
1.56; 95% CI: 1.26–1.94), and increased age (OR:
1.05 per year; 95% CI: 1.03–1.06) were identified as
the strongest risk factors for MB (p<0.0001 for all).

Conclusions: Several risk factors for MB during
rivaroxaban use were identified, although some find-
ings may have been affected by unmeasured con-
founding effects. These risk factors may assist in the
development of clinical management strategies.

987. Outcomes of Intravenous Corticosteroids in
Patients Undergoing Coronary Artery Bypass
Grafting Surgery

Macarius M. Donneyong, Pauline Levy-Bosco and
Joshua J. Gagne

Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital, Boston, MA, United
States

Background: Corticosteroids reduce the risk of atrial
fibrillation in patients undergoing coronary artery by-
pass graft (CABG) surgery, but their impact on mortal-
ity and safety outcomes is uncertain.

Objectives: To compare mortality, markers of safety
outcomes, and length-of-stay (LOS) between patients
undergoing CABG surgery with versus without peri-
operative intravenous corticosteroids (IVCS)
exposure.

Methods: Using a nationally representative US inpa-
tient database, we identified patients who underwent
CABG between 2003 and 2014. IVCS use was based
on in-hospital administration of methylprednisolone,
dexamethasone, or hydrocortisone on the day of sur-
gery. Study outcomes -- mortality, insulin administra-
tion, antibiotic administration, overall LOS, and
intensive care unit (ICU) LOS -- were assessed during
the in-patient stay beginning the day after surgery.
Propensity score matching was used to adjust for a
large number of potential confounders. Cox propor-
tional hazard models, stratified on geographic region,
were used to estimate hazard ratios (HRs) for all-cause
mortality and insulin and antibiotic administration.
Differences in mean LOS and ICU stay were estimated
using linear regression models.

Results: Of 401,816 eligible CABGs patients, 80,691
(20%) involved IVCS administration on the day of
surgery; of which 49% used methylprednisolone. The
mean age of patients was 66 (standard deviation
[SD], 11) years old of whom 28% were females. Dur-
ing post-operative in-hospital follow-up, there were
more deaths among IVCS users (n=1,940) compared
to non-users (n=1,483); HR, 1.27 (95% confidence in-
terval [CI], 1.18 to 1.36). IVCS users were more likely
to receive antibiotics (HR, 1.17; 95% CI, 1.07 to 1.29)
and insulin (HR, 1.03; 95% CI, 1.0 to 1.06). On aver-
age, IVCS users spent one more day in the ICU (7
[SD, 8] days vs. 6 [SD, 7]). There was no difference
in overall LOS.

Conclusions: In a large population of patients under-
going CABG surgery, perioperative use of IVCS was
associated with post-operative in-hospital death and
markers of safety outcomes, as well as longer ICU
stay.
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988. The Impact of Comorbidity and Age on
Treatments for Acute Coronary Syndrome

Wei Ho1, Jui Wang2, Kuo-Liong Chien2,3, Fe-Lin Lin
Wu1,4,5 and Zhen-Fang Lin1,4,5

1Graduate Institute of Clinical Pharmacy, College of
Medicine, National Taiwan University, Taipei, Tai-
wan; 2Institute of Epidemiology and Preventive Medi-
cine, College of Medicine, National Taiwan
University, Taipei, Taiwan; 3Internal Medicine, Na-
tional Taiwan University Hospital, Taipei, Taiwan; 4

School of Pharmacy, College of Medicine, National
Taiwan University, Taipei, Taiwan; 5Pharmacy, Na-
tional Taiwan University Hospital, Taipei, Taiwan

Background: Acute coronary syndrome(ACS) is a
major cause of death and hospital admissions among
the elderly. Clinical trials have reported benefits of an-
giotensin-converting enzyme inhibitors, angiotensin
receptor blockers, aspirin, beta-blockers, clopidogrel,
and statins for reducing the incidence of morbidity
and mortality after ACS. However,little is known
about the impacts of comorbidities and age and their
possible association with re-hospitalizations on the
treatments of ACS patients.

Objectives: To assess the associations between ten
relatively common comorbidities – atrial fibrillation,
dementia, diabetes mellitus, heart failure, hyperten-
sion, hyperlipidemia, liver disease, peripheral vascular
disease, renal disease, and schizophrenia – and re-hos-
pitalization for ACS, and between the age of patients
and re-hospitalization for ACS.

Methods: A retrospective cohort study of patients
having a hospitalization for ACS recorded in the
claims-based Taiwan National Health Insurance Re-
search Database from 2006-2010. A patient was de-
fined as having ACS if they had a discharge
diagnosis code of 410.xx, 411xx, or 414xx. The pri-
mary outcome was re-hospitalization for ACS, defined
as the patients having a inpatient record of ACS after
the index ACS event. Multivariable Cox regression
was used to determine the relationship between the
number of medications dispensed and re-hospitaliza-
tion for ACS, overall and by sex and age groups.

Results: Among 212,110 patients with ACS, the mean
age was 66.0 (SD, ± 12.9) years, and 34.6% were fe-
male. A higher number of medications dispensed was
associated with a lower risk of re-hospitalization for

ACS. No association between a higher number of
medications and a decreased risk of re-hospitalization
for ACS was observed among the youngest age group
(age<45 years old) or oldest age group (age≥75 years
old). A non-significant additive effect was found
among patients with renal disease, heart failure, and
dementia.

Conclusions: Higher number of medications was ob-
served to reduce re-hospitalization of ACS in patients
aged between 45 and 75. The results may provide in-
formation toward decision-making in personalized
ACS medicine based on the different comorbidities
and age.

989. Health-Related Quality of Life and Burden of
Disease in Patients Suffering from an Acute
Coronary Syndrome: Evidences from the Use of
Validated Instruments in the PGRx-3 Real World
Dataset

Jesus Cuervo1, Clementine Nordon2, Michel
Rossignol3, Nicolas Morisot2, Jacques Benichou4,
Nicolas Danchin5, Lucien Abenhaim6 and Lamiae
Grimaldi2

1HEOR Senior Consultant, Oviedo, Spain; 2

Pharmacoepidemiology, LASER Analytica, Paris,
France; 3McGill University, Montre, Canada; 4Unité
de Biométrie-Biostatistique, Centre Hospitalier
Universitaire de Rouen, Rouen, France; 5Service Mal-
adies Coronaires, Hôpital Européen Georges Pompi-
dou, Assistance Publique-Hôpitaux de Paris, Paris,
France; 6LASER Analytica, London, United Kingdom

Background: The value of measuring patients’ Health-
Related Quality of Life (HRQoL) in observational stud-
ies is increasingly recognized due to its implications,
among others, in describing the burden of diseases and
comparing the effectiveness of interventions.

Objectives: To analyse the HRQoL of patients suffer-
ing from Acute Coronary Syndrome (ACS) registered
in the Pharmacoepidemiology General Research eX-
tension System (PGRx-3) and to describe the associ-
ated humanistic burden.

Methods: PGRx-3 is a newly developed information
system comprising multi-national prospective real
world datasets designed to identify risk factors of mul-
tiple diseases, quantify the associated burdens, de-
scribe their management and the outcomes achieved.
Patients from UK, France, Italy, Germany, Spain and
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US are being recruited by their physicians. Informa-
tion from medical records is complemented with a
set of validated Patient-Reported Outcomes Measures
(PROMs). Responses to EQ-5D 5L were compared
with the respective population norms (RPNs) to iden-
tify the associated burden of disease and analyzed con-
sidering key socio-demographic and clinical variables
by means of bivariate tests and multivariate models.

Results: The PGRx-3 ACS sample included 1048
ACS cases, of which 678 patients (69.8% males, mean
age-SD-=66.16-11.26-, 50.6% with non-ST elevated
myocardial infarction) fulfilled the EQ-5D 5L. No dif-
ferences in relevant socio-demographic variables were
found between responders and non-responders
(p>0.05). Mean utility scores found across all coun-
tries were lower than those published in their RPNs
(i.e. range of differences-total populations-: 0.074 -
0.206). Moderate to extreme symptoms of anxiety/de-
pression were reported in 17.8% of incident and 19.8%
of recurrent ACS patients (p=0.606). Adjusted EQ-5D
index scores and VAS values were higher in incident
subjects (p< 0.05).

Conclusions: An important humanistic burden of dis-
ease with a substantial presence of psychological
symptoms has been evidenced by means of the inclu-
sion of a validated PROM in the PGRx-3 system.

990. Switching of Angiotensin Receptor Blockers to
Angiotensin-Converting Enzyme Inhibitors in
Patients with Hypertension: Is It a Cost-Saving
Strategy?

Amanj Baker, Li-Chia Chen and Rachel Elliott

Division for Social Research in Medicines and Health/
School of Pharmacy, University of Nottingham, Not-
tingham, United Kingdom

Background: Switching Angiotensin Receptor
Blockers (ARBs) to Angiotensin-Converting Enzyme
Inhibitors (ACEIs) is a common strategy to improve
ACEIs/ARBs prescribing efficiency but its clinical
and economic impacts are unclear.

Objectives: To evaluate the impact of ARBs
switching on the incidence of hypertension (HT) re-
lated cardiovascular complications and HT-related
medical resource use.

Methods: This retrospective study used data from the
UK Clinical Practice Research Datalink (CPRD) in

linkage with Hospital Episode Statistics (HES) from
April 2006 to March 2012. Hypertensive patients who
stopped ARBs and switched to ACEIs within 30 days
were followed from the first prescribing date of ARBs
to switching date (pre-switching period) and then to ei-
ther the end of the study period, patients left the dataset
or died (post-switching period). Incidences of individual
and composite HT related complications (stroke, myo-
cardial infarction, angina, heart failure, and chronic renal
failure) and costs of HT related resource use (GP visits,
antihypertensive drugs, hospitalisations and outpatient
attendance) between pre- and post-switching periods
were compared using multilevel, mixed-effect regres-
sion. Unit costs based on 2012 National Health Service
reference cost and British National Formulary were used
to calculate costs.

Results: Of the 470 included patients, 19 and 21 patients
in the pre- and post- switching period developed at least
one HT-related complication. Compared with the pre-
switching period, there was no significant difference in
the incidence of individual complications or composite
outcome (OR: 0.9, 95%CI: 0.4, 2.0). Switching of ARBs
was associated with a reduction in the total medical cost
of £329 (95%CI: -534, -205), antihypertensive drugs
costs of £177 (95%CI: -246, -148) and hospitalisation
costs of £105 (95%CI: -251, -31).

Conclusions: Switching of ARBs to ACEIs was found
to be a cost-saving strategy as it was associated with
an overall cost saving without an increase in the inci-
dence of HT-related complications. Further study is
needed to compare the cost-effectiveness between
switching and non-switching patients.

991. Characteristics of Different Antihypertensive
Medication Users in Observational Comparative
Effectiveness Studies: A Literature Review

M. Sanni Ali1,2,3, Rolf H. H. Groenwold1,2, Mikkel Z.
Ankarfeldt12,4, Erpur Adalsteinsson4, Cynthia J.
Girman5,6 and Olaf H. Klungel1,2

1Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht, Netherlands; 2

Julius Center for Health Science and Primary Care,
University Medical Center Utrecht, Utrecht, Nether-
lands; 3Nuffield Department of Orthopaedics, Rheu-
matology, Musculoskeletal Sciences, University of
Oxford, Oxford, United Kingdom; 4Novo Nordisk A/
S, Soeborg, Denmark; 5Center for
Pharmacoepidemiology, UNC Gillings School of
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Global Public Health, Chapel Hill, NC, United States;
6CERobs Consulting, LLC, Chapel Hill, NC, United
States

Background: While randomized trials are primarily
designed to provide evidence on efficacy of new
drugs, observational comparative effectiveness re-
search using electronic health record data provides ev-
idence on effectiveness and safety of drugs in routine
medical practice. Early evaluation of effects of emerg-
ing therapies is challenging mainly due to confound-
ing (channeling bias).

Objectives: To explore trends in differences in con-
founder distributions between users of antihyperten-
sives over time since launch.

Methods: A PUBMED search was conducted,
followed by a focused literature review on observa-
tional comparative effectiveness studies of antihyper-
tensives (angiotensin converting enzyme inhibitors,
ACEIs), calcium channel blockers (CCBs) vs. di-
uretics (D) and beta blockers (BB)) since the launch
of ACEIs/CCBs. For each study, information was ex-
tracted on baseline characteristics, duration of follow-
up, exposure, and outcome. Differences in patient
characteristics between ACEIs versus D, ACEIs vs.
BB, CCB vs. D, and CCB vs. BB were assessed over
calendar years.

Results: Forty observational studies on comparative
effectiveness and safety of antihypertensive medica-
tions published between 1996 - 2013 were included
for the analysis. Major patient characteristics often re-
ported in the studies were age, gender, body mass in-
dex (BMI), baseline systolic and diastolic pressures,
smoking, diabetes, dyslipidaemia, stroke, ischaemic
heart disease, and heart rate. The mean differences in
baseline systolic and diastolic blood pressure and
smoking status between users of ACEI and D, ACEIs
and BB, CCB and D as well as CCB and D decreased
over calendar time. No pattern was observed for age,
gender, diabetes, and BMI.

Conclusions: Groups of antihypertensive medications
users become more similar in some patient characteris-
tics at later times after launch. However, this was not
observed for all characteristics and no time window
could be identified that is optimal for observational
comparative effectiveness research.

992. Withdrawn by Author

993. Cholinesterase inhibitors and Risk of Adverse
Cardiac Events: Synergic Effects of
Cardiosuppressive Drugs in Dementia Patients

Soko Setoguchi1,2, Isao Iwata1, Monera Wong3,
Cheng-Yang Hsieh4, Yea-Huei Kao Yang4 and
Edward Lai2,4

1University of North Carolina, School of Medicine,
Chapel Hill, United States; 2Duke Clinical Research
Institute, Durham, United States; 3Harvard Medical
School, Boston, United States; 4National Cheng Kung
University, Tainan, Taiwan

Background: Cholinesterase inhibitors (ChEIs) may
cause adverse cardiac events such as atrioventricular
block from increased parasympathetic activity. The
potential risk can be much higher in older patients al-
ready on cardio-suppressive drugs (CSs).

Objectives: To assess the risk of adverse cardiac
events in dementia patients on ChEIs who are concur-
rently on medications that suppress heart rate or car-
diac function.

Methods:We conducted a cohort study of initiators of
ChEIs or memantine (reference) using 5% Medicare
data. The concurrent use of CSs including alpha or
beta blockers (BB), non-dihydropyridine calcium
channel blockers, digitalis, antiarrhythmic drugs, and
cholinomimetic drugs (CMs), e.g. bethanechol was ex-
amined. The outcome was adverse cardiac events iden-
tified by inpatient or emergency department ICD-9
codes for sino-/atrio-ventricular block, bradycardia,
syncope and syncope-related consequences, e.g., hip
fracture. We used Cox regression to estimate adjusted
hazard ratios (HRs) for ChEIs, CSs, and synergistic ef-
fects between ChEIs and CSs. To quantify synergistic
effects, we calculated attributable proportions due to
interaction (API) and synergy index (SI).

Results: Among 62,283 new users (49,826 donepezil
and 12,457 memantine) with mean age of 82, 73% fe-
male, and 81% White, higher outcome rates (per 1000
person-years) were observed in patients receiving
donepezil (322) vs. memantine (292). The adjusted
HRs were only slightly elevated for donepezil (HR
1.2; 95% confidence interval [CI] 0.9-1.3), BB (HR
1.2; 95%CI 1.0-1.5), or CMs (HR 1.2; 95%CI 0.8-
1.6) by itself. However, we found significant positive
synergistic effects for donepezil + BB (HR 1.5; 95%
CI 1.3-1.7, API 13%, SI 1.6) and for donepezil +
CMs (HR 1.7; 95%CI 1.0-1.9, API 16%, SI 1.6).
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Conclusions: The risk of adverse cardiac events was
only slightly elevated for ChEIs, BBs, or CMs by it-
self. However, the risk was much higher with concur-
rent use of ChEIs and BB or CMs. As polypharmacy is
common in the elderly, clinicians should use caution
when prescribing ChEIs in patients who are already
on BBs or CMs, e.g., bethanechol until proven other-
wise by further studies.

994. Medication Therapy Modifies the Association
Between Longitudinal eGFR and Cardiovascular
Events Among Adults with CKD

H. Lester Kirchner1, Sharon Larson1 and Robert
Perkins2

1Geisinger Health System, Danville, PA, United
States; 2Bayer, Whippany, NJ, United States

Background: Single time-point eGFR values are used
for risk prediction in CKD. Various applications of
longitudinal eGFR modeling have been shown to pre-
dict cardiovascular events.

Objectives: We jointly modeled longitudinal eGFR
and CV events, and tested for modifying effects of
medications (beta blockers, ACEI/ARB, statins) on
the eGFR association with CVD outcomes.

Methods: A cohort of Geisinger primary care patients
with stage G3-G4 CKD(1/1/2001 to 6/30/2012) who
had a minimum of 4 outpatient eGFR values and 6-
months follow-up was retrospectively assembled. Ex-
clusion criteria included a history of dialysis, renal trans-
plantation, myocardial infarction(MI), heart failure(HF),
or TIA/stroke. Patients were followed through 12/31/
2012 for the first occurrence of MI, HF, or stroke
(CVD), or were censored at ESRD, death or end of
study. EGFR was modeled using a random intercept
and slope model with a flexible spline transformation
of time to capture non-linear trends. Time to CVD was
modeled using Cox Proportional Hazard regression.

Results: 17,958 patients met cohort criteria (mean age
68.7 y, 38% male, mean baseline eGFR 51 mL/min)
and contributed 103,104 person-years of follow up.
Among the patients 28%, 29% and 29% had an active
prescription for beta blocker, ACEI/ARB, and statins
at time of eligibility, respectively. 2081 (12%) patients
developed CVD. In fully adjusted models, each 5 mL/
min/1.73m2 decrease in current eGFR was associated
with a HR of 1.08 (95% CI 1.06, 1.10). Similarly, each
2 mL/min/1.73m2/year eGFR decrement was associated

with a HR of 1.16 (95% CI 1.09, 1.22). Beta blockers
and ACEI/ARBs modified the eGFR slope associations,
such that the associations were significantly greater
among those with an active prescription at cohort entry.

Conclusions: Longitudinally modeled eGFR and
time-dependent eGFR slope each independently asso-
ciates with CVD risk among patients with moderate
and advanced CKD. The relative prognostic value of
static, single time point eGFR vs. joint modeling of
eGFR warrants investigation.

995. Risk Of First Hip Fracture Associated With
Incident Benzodiazepine And Related Drug Use In
Persons With And Without Alzheimer’s Disease

Laura Saarelainen1,2, Marjaana Koponen1,2, Antti
Tanskanen3,4,5, Anna-Maija Tolppanen2,6, Reijo
Sund7, Jari Tiihonen3,5, Sirpa Hartikainen1,2,8 and
Heidi Taipale1,2,6

1Kuopio Research Centre for Geriatric Care, Univer-
sity of Eastern Finland, Kuopio, Finland; 2School of
Pharmacy, University of Eastern Finland, Kuopio,
Finland; 3Department of Clinical Neuroscience,
Karolinska Institutet, Stockholm, Sweden; 4Impact As-
sessment Unit, National Institute for Health and Wel-
fare, Helsinki, Finland; 5Department of Forensic
Psychiatry, Niuvanniemi Hospital, Kuopio, Finland;
6Research Centre for Comparative Effectiveness and
Patient Safety, University of Eastern Finland, Kuopio,
Finland; 7Department of Social Research, University
of Helsinki, Helsinki, Finland; 8Department of Psychi-
atry, Kuopio University Hospital, Kuopio, Finland

Background: Although hip fractures are more fre-
quent in persons with Alzheimer’s disease (AD), there
are no studies on the impact of benzodiazepine and re-
lated drug (BZDR) use on hip fracture incidence.

Objectives: To investigate whether BZDR use is asso-
ciated with increased hip fracture risk in persons with
and without AD.

Methods: Design: Retrospective cohort study.
Setting: The register-based MEDALZ cohort in-

cluded all community-dwelling persons diagnosed
with AD in Finland during 2005-2011 (n=70,718)
and their matched comparison persons without AD.
Exposure: BZDRs included benzodiazepines and Z-

drugs (ATC classes N05BA, N05CD, and N05CF).
With one-year washout period, incident BZDR use
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was extracted from Prescription register data and
modelled with the PRE2DUP method.
Main outcome measure: Hip fracture recorded in the

Hospital Discharge register. Persons with previous hip
fracture were excluded from the analyses.
Statistical analyses: Time with BZDR use was com-

pared with time without BZDR use separately in per-
sons with and without AD. The risk of first hip
fracture in relation to incident BZDR use and its dura-
tion was analyzed with Cox regression models and
confidence intervals (CI), applying BZDR use as a
time-varying exposure. Further, age-adjusted hip frac-
ture rates were investigated.

Results: In total, 21.1% (n=9,782/46,373) of persons
with and 12.8% (n=11,871/92,746) of persons with-
out AD initiated BZDR use during the follow-up (me-
dian=2.8 years). During BZDR use, age-adjusted hip
fracture rates were 2.5 (95% CI=2.2-2.9) and 1.3
(95% CI=1.1-1.6) per 100 person-years in persons
with and without AD, respectively.
BZDR use, compared with nonuse, was associated

with increased risk of hip fracture among persons with
and without AD (HR=1.5 [95% CI=1.3-1.7] and
HR=1.8 [95% CI=1.5-2.2], respectively). The associ-
ation between BZDR use and increased risk of hip
fracture remained significant for one year (in persons
with AD) or longer (in persons without AD).

Conclusions: BZDR use seems to increase the hip
fracture risk in persons with and without AD. Ratio-
nalizing the pharmacological treatment of AD might
decrease the hip fracture rate.

996. Association Between Exposure to
Benzodiazepines and Related Drugs and Total Hip
Replacement Survivorship in Arthritis: A
Population-Based Cohort Study of 246 940 Patients

Dan Beziz, Sandrine Colas, Cédric Collin, Rosemary
Dray-Spira and Mahmoud Zureik

Division for Science and European Strategy, French
National Agency for Medicines and Health Products
Safety, Saint-Denis, France

Background: Total hip replacement (THR) is suc-
cessful in treating hip arthritis. Prosthetic survivorship
may depend on medications taken by the patient; par-
ticularly, the role of benzodiazepines (BZDs) and re-
lated drugs (Z-drugs) with THR revision has been
poorly investigated.

Objectives: Our objective was to compare THR short-
term survivorship according to level of BZDs and Z-
drugs exposure.

Methods: Were included all patients aged 40 years or
older, having undergone primary THR from January 1,
2009, through December 31, 2012, for arthritis, ac-
cording to French national health insurance databases.
Outcome of interest was THR revision, including any
surgical procedure in which the implant or any compo-
nent was changed or removed. Follow-up started the
day the primary THR was performed. Observations
were right-censored on December 31, 2014, if neither
revision nor death had yet occurred. Exposure of inter-
est was the cumulative defined daily dose per day
(cDDD/day) of BZDs and Z-drugs dispensed within
6 months before or after inclusion. We defined four ex-
posure groups; cDDD/d=0: unexposed; <0.08: low
exposure; ]0.08-0.38]: medium exposure; >0.38: high
exposure. THR survivorship was assessed according
to level of BZDs and Z-drugs exposure, in univariate
and multivariate Cox models adjusted for patient,
THR and implanting center characteristics.

Results: The study cohort comprised 246 940 individ-
uals: mean age at baseline, 69.9 years; women, 57.9%;
unexposed: 51.7%; low exposure: 16.7%; medium ex-
posure: 15.9% ; and high exposure: 15.7%. During the
median 45-month follow-up, 9043 individuals
underwent prosthetic revision. Adjusted hazard ratios
in low, medium and high exposed groups were 1.18
(95%CI, 1.12-1.26; P<0.001), 1.32 (95%CI, 1.24-
1.40; P<0.001) and 1.37 (95%CI, 1.29-1.45;
P<0.001), respectively, compared to unexposed.

Conclusions: Exposure to benzodiazepines and z-
drugs is associated with an increased risk of THR revi-
sion, with a dose-response relationship. Cautious pre-
scribing is therefore needed as well as careful history
examination and assessment of risk for patients with
a hip prosthesis.

997. Benzodiazepine Use During Hospitalization:
Automated Identification of Potential Medication
Errors and Systematic Assessment of Preventable
Adverse Events

David F. Niedrig1,2,3, Liesa Hoppe3, Sarah
Maechler2,3, Heike Russmann4 and Stefan
Russmann1,2,3

1Pharmaceutical Sciences, Swiss Federal Institute of
Technology Zurich (ETHZ), Zurich, ZH, Switzerland;
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2Research and Development, drugsafety.ch, Küsnacht,
ZH, Switzerland; 3Clinical Pharmacology, University
Hospital Zurich, Zurich, ZH, Switzerland; 4Neurol-
ogy, Neurologie am See, Küsnacht, ZH, Switzerland

Background: Benzodiazepines and “Z-drug” GABA-
receptor modulators (BDZ) are amongst the most fre-
quently used drugs in hospitals. Adverse drug events
associated with BDZ can be the result of preventable
medication errors related to dosing, drug interactions
and comorbidities.

Objectives: The present study aimed to evaluate inpa-
tient use of BDZ and related medication errors and ad-
verse drug events.

Methods: We conducted an observational study
within a pharmacoepidemiological database derived
from the clinical information system of a tertiary care
hospital. We developed algorithms that identified dos-
ing errors and interacting comedication for all admin-
istered BDZ. Associated adverse drug events and risk
factors were validated in medical records.

Results: Among 53081 patients contributing 495813
patient-days BDZ were administered to 25626 patients
(48.3%) on 115150 patient-days (23.2%). We identi-
fied 3372 patient-days (2.9%) with comedication that
inhibits BDZ metabolism, and 1197 (1.0%) with loraz-
epam administration in severe renal impairment. After
validation we classified 134, 56, 12, and 3 cases in-
volving lorazepam, zolpidem, midazolam and
triazolam, respectively, as clinically relevant medica-
tion errors. Among those there were 23 cases with as-
sociated adverse drug events, including severe CNS-
depression, falls with subsequent injuries and severe
dyspnea. Causality for BDZ was formally assessed as
‘possible’ or ‘probable’ in 20 of those cases. Four
cases with medication errors and associated severe ad-
verse drug events required administration of the BDZ
antagonist flumazenil.

Conclusions: BDZ use was remarkably high in the
studied setting, frequently involved potential medica-
tion errors related to dosing, co-medication and co-
morbidities, and rarely cases with associated adverse
drug events. We propose the implementation of auto-
mated medication error screening and validation for
the prevention of BDZ-related adverse drug events.

998. Effectiveness and Safety of Smoking Cessation
Pharmacotherapy: A Retrospective Cohort Study

Greg A. Carney1, Malcolm Maclure1, Suzanne M.
Taylor2, Ken Bassett1 and Colin Dormuth1

1Anesthesiology, Pharmacology & Therapeutics, Uni-
versity of British Columbia, Vancouver, BC, Canada; 2

Pharmaceutical Sciences, University of British Co-
lumbia, Vancouver, BC, Canada

Background: Smoking is the leading preventable
cause of death in North America. Smoking cessation
pharmacotherapies have been shown to potentially in-
crease the risk of cardiovascular and neuropsychiatric
adverse events.

Objectives: To assess the relative effectiveness and
safety of bupropion and nicotine replacement therapies
(NRT) vs varenicline.

Methods: Design and Setting: Using US MarketScan
administrative data, 3 cohorts of new users of
bupropion (n=98,319), NRT (n=19,753), and
varenicline (n=395,598), aged 18 to 99, excluding pa-
tients with a diagnosis of depression or antidepressant
in the prior 12 months, were studied in the period Jan
2007 to June 2013.
Exposures: Dispensings of bupropion (Zyban® and

generic 150mg ER only), NRT, and varenicline.
Outcomes: One-year incidence of re-starting

smoking cessation therapy (as a proxy for treatment
failure) and of CV and neuropsychiatric events.
Statistical analysis: Odds ratios (OR) from propen-

sity score adjusted logistic regression analysis.

Results: Bupropion was associated with a higher rate
(35.3%) of therapy re-initiation within 1-year versus
varenicline (17.4%) [adjusted (OR)=2.60, 95% CI:
2.56-2.64]. NRT had the lowest re-initiation rate
(14.4%). Bupropion was associated with a 8% lower
1-year CV risk versus varenicline [OR=0.92 (0.89-
0.95)]. NRT was associated with a 9% increased 1-
year CVD risk versus varenicline [OR=1.09 (1.04-
1.14)]. There was no significant association between
NRT and varenicline in ischaemic heart disease
[OR=1.03 (0.98-1.09)], heart failure [OR=0.85
(0.41-1.74)], or peripheral artery disease [OR=0.96
(0.87-1.07)]. Bupropion and NRT were associated
with a relative increased risk of a neuropsychiatric
hospitalization [OR=1.57 (1.39-1.77)] and
[OR=1.35 (1.11-1.64)], respectively.

Conclusions: Bupropion was less effective than
varenicline and NRT. CV risk was comparable be-
tween varenicline and NRT users and lower among
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bupropion users. Neuropsychiatric hospital admissions
were less likely in varenicline users, but a large change
in the OR estimate with adjustment suggests potential
residual confounding.

999. Association Between Buprenorphine/Naloxone
Sublingual Tablet And All-Cause Mortality In
Patients Receiving Medication Assisted Treatment
For Opioid Addiction In UK

Jinghua He1 and Sabine M. Apelt2

1PharmacoEpidemiology, Merck Sharp & Dohme,
North Wales, PA, United States; 2Certum Consulting,
Bergkirchen, Germany

Background: Buprenorphine/naloxone (B/N) sublin-
gual tablet (SLT) is an effective treatment for opioid
addiction. Its long-term impact on mortality is yet to
be explored.

Objectives: To evaluate the association between B/N
SLT and all-cause mortality in comparison with
buprenorphine SLT and methadone.

Methods: In The Health Improvement Network
(THIN) database, all new users of B/N SLT,
buprenorphine SLT, and/or methadone aged 18 years
and older during 2007-2014 were included. Two study
designs were employed. In a cohort design, patients
entered exposure groups based on the first drug re-
ceived, and were followed until the first event of death,
transfer out, or the end of the study period. Cox’s pro-
portional hazard model was used to compare the all-
cause mortality among the three groups. In a nested
case-control design, up to 5 controls per each death
case were randomly selected in each risk set after
matching on age, sex and length of follow-up. Condi-
tional logistic regression was used to estimate the asso-
ciation of all-cause mortality with “current” and
“recent” use of B/N SLT relative to the “past or never”
use of any of the three treatments.

Results: The cohort analysis included 3,284 patients,
with 320 in the B/N SLT group, 692 in the
buprenorphine SLT group, and 2,272 in the metha-
done group. After controlling for age, sex, baseline
charlson comorbidity, smoking status, alcohol use
and cohort entry year, the adjusted hazard ratios for
buprenorphine SLT and methadone relative to B/N
SLT were 1.24 (P=0.66) and 5.02 (P<0.01), respec-
tively. The nested case-control analysis included a to-
tal of 311 death cases and 1,514 controls. After

controlling for the baseline characteristics, the ad-
justed odds ratios were 0.65 (P=0.44) and 1.00
(P=1.00) for “current” and “recent” B/N SLT use rel-
ative to “never or past” use, respectively.

Conclusions: B/N SLT is not associated with in-
creased all-cause mortality compared to
buprenorphine SLT, and is associated with signifi-
cantly reduced all-cause mortality compared with
methadone.

1000. Hypnotic Drug Use and Cardiovascular
Events in Treated Hypertensive Patients

Kaori Nomura1, Yasunari Mano2, Mariko Asahi3 and
Shunya Ikeda3

1Molecular Epidemiology, Jikei University School of
Medicine, Minato-ku, Tokyo, Japan; 2Pharmaceutical
Faculty, Tokyo University of Science, Noda-shi, Chiba,
Japan; 3International University of Health and Wel-
fare, Otawara-shi, Tochigi, Japan

Background: Recent reports suggest insomnia as a
factor of hypertension. We have little understanding
about blood pressure (BP) among Japanese hypnotics
drugs users who are treated with antihypertensive
drugs.

Objectives: This study aims to understand characteris-
tics of hypertensive patients of Japanese hypnotics
drugs users and non-users, and to investigate in what
way their BP influences the incidence of cardiovascu-
lar events.

Methods: This is a retrospective matched cohort study
using the receipt data on medical treatments and drug
dispensing and the data on routine health checkups,
provided by the Japan Medical Data Center. The out-
patients who started antihypertensive drugs between
January 2008 and December 2010 and were prescribed
them twice and more were identified with the database.
Patients using hypnotics drugs were identified with the
database for one-year period after starting antihyper-
tensive drug treatment; non-exposures were matched
by age group, sex, and the period of antihypertensive
drug treatment at the index date. Index date was the
first date of that antihypertensive and hypnotic drugs
were simultaneously used. Kaplan-Meier estimates
and Cox proportional-hazards regression model was
applied to examine the incidence of cardiovascular
events.
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Results: There were 757 and 1038 patients prescribed
hypnotics drugs and matched patients, respectively.
The exposed showed lower BP, higher use of antihy-
pertensive and psychoneurotic drugs compared to
matched non-exposures at the date closest to the index
date. Hazard ratio (HR) of cardiovascular events were
higher in the exposure group; crude HR=1.62 [95%CI
1.25-2.09] p<0.001, adjusted HR=1.70 [1.21-2.39]
p=0.002. The longer exposed patients showed a
higher HR of cardiovascular event.

Conclusions: Hypnotics use among users
antihypertension drugs may be at higher risk of car-
diovascular events. However, this study focused on
drug utilization only, and other important factors
such as exercise, diet, and sleep hours were not
available. Further investigation of the relationship
between insomnia, treatment with antihypertensive
and hypnotic drugs, and cardiovascular events is
necessary.

1001. First-Line Disease Modifying Therapies in
Preventing Multiple Sclerosis Relapse – A
Nationwide Observational Study in Taiwan

Chih-Ho Chou1,2, Tzu-Chieh Lin1,3, Ching-Lan
Cheng1,3 and Yea-Huei Kao Yang1,3

1Institute of Clinical Pharmacy and Pharmaceutical
Sciences, National Cheng Kung University, Tainan,
Taiwan; 2Division of Neurology, Department of Inter-
nal Medicine, Chi Mei Medical Center, Tainan, Tai-
wan; 3Health Outcome Research Center, National
Cheng Kung University, Tainan, Taiwan

Background: Multiple sclerosis (MS) is a chronic au-
toimmune disorder of the central nervous system,
which is rare in Asian populations. Interferons (INF)
and glatiramer acetate(GA) are major medications for
MS and recognized as first-line disease-modifying
therapy (DMT). Clinical trials of these drugs in Asian
population are scanty. It is crucial to evaluate their
clinical benefits in real-world setting.

Objectives: The aims of this study were to evaluate
the comparative effectiveness of first-line DMT for
preventing MS relapse in ethnic Chinese population.

Methods: We retrieved patients with MS and receiv-
ing INF 1A, INF  1B, or GA to conduct a retrospec-
tive cohort study by using National Health Insurance
Research Database between 2001 and 2009. The pa-
tients were classified according to their initial DMT.

Those died within the first year after diagnosis were
excluded. Adherence of DMT was measured by pro-
portion of days covered (PDC), each calculated by
the total number of days of DMT supply divided by
180-days in the 2-year follow-up period. Good adher-
ence was defined as a PDC >=0.8. We defined hospi-
talization due to MS or optic neuritis and receiving
parenteral corticosteroid as a relapse. We performed
proportional hazard regression and Kaplan-Meier esti-
mation to examine their effectiveness in delay the first
relapse after receiving treatments.

Results: Six hundreds and thirty one patient were re-
cruited(427 in INF 1A, 161 in INF 1B, and 43 in
GA group). Median following time was 1677 days.
In comparison to INF 1A, The OR of INF 1B and
GA were 1.1855(CI: 0.92-1.52), and 1.51 (CI: 0.98-
2.32) respectively. Two events (or more) prior to initi-
ation of DMT was associated with higher risk of re-
lapse (OR=1.103, CI: 1.00 -1.21). Males had lower
risk than females (OR=0.72, CI:0.53 - 0.96). Hospital
levels and geographic regions did not affect the risk.

Conclusions: There is no significant difference of re-
lapse-free survival among three first-line DMTs. Fe-
males, and those who had more pre-treatment events
were associated with higher risk of relapse. The major
limitation of our study is the case number, especially
in the GA group.

1002. Comparison of the Effectiveness of
Duloxetine versus Pregabalin/Gabapentin for
Treatment of Diabetic Peripheral Neuropathy

C. R. Shabana, Shamlin M. Oommen, Sherin John
Varghese, P. S. Sabin and K. Geetha

Pharmacy Practice, KMCH College of Pharmacy,
Coimbatore, Tamilnadu, India

Background: Peripheral neuropathy (DPN) is com-
mon among patients with diabetes mellitus. Its clinical
management is challenging, and response to existing
treatments is often inadequate. The comparative effec-
tiveness of duloxetine, pregabalin/gabapentin, and
duloxetine + pregabalin/gabapentin is unknown but
could help to determine appropriate treatment of
DPN, especially within subgroups.

Objectives: To compare the effectiveness of
duloxetine, pregabalin/gabapentin, and duloxetine +
pregabalin/gabapentin on alleviating symptoms of
DPN.
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Methods:We conducted a prospective cohort study in
Kovai Medical Center from March 2015 - September
2015. Eligible patients who had type 1 or type 2 diabe-
tes, were newly diagnosed with DPN, and newly initi-
ated treatment with duloxetine alone, pregabalin/
gabapentin alone, or combination duloxetine +
pregabalin/gabapentin. Neuropathic symptoms were
evaluated between 3 clinic visits with a time gap of
30 days each over a time period of 6 months using
the Short - Form McGill Pain Quetionnaire (SF-
MPQ). Results were analysed using two way ANOVA
and Pearson correlation co-efficient.

Results: Forty eligible patients who completed the
protocol (15 patients treated with duloxetine alone;
12 with pregabalin/gabapentin; 13 with duloxetine +
pregabalin/gabapentin). A significant decrease in neu-
ropathic pain was observed among patients treated
with duloxetine alone (change in pain symptoms,
5.86 points; p < 0.01) or with duloxetine +
pregabalin/gabapentin (change in pain symptoms,
4.30 points; p < 0.01). However, no change in pain
symptoms were observed among patients treated with
pregabalin/gabapentin (change in pain symptoms,
0.80 points; p=0.32).

Conclusions: Duloxetine monotherapy and
duloxetine + pregabalin/gabapentin had comparable
effects on DPN symptoms while pregabalin/
gabapentin had little effect on these symptoms.
Larger prospective studies with longer follow-up
should be conducted to further evaluate the effective-
ness of these agents on DPN..

1003. Comparative Safety of Long-Acting Opioids
for Non-Cancer Pain

Cecilia P. Chung, William D. Dupont, Katherine T.
Murray, Kathi Hall, C. Michael Stein and Wayne A.
Ray

Vanderbilt University School of Medicine, Nashville

Background: The use of opioid analgesics for non-
cancer pain in the U.S. has increased markedly and
has been accompanied by an increase in deaths and
hospitalizations due to opioid toxicity. The safety of
long-acting opioids, particularly transdermal fentanyl
and oxycodone, is a concern, but little is known about
the relative safety of this class of drugs.

Objectives: To compare the risk of death in patients
with chronic non-cancer pain receiving transdermal

fentanyl or oxycodone slow release (SR) and those re-
ceiving morphine SR.

Methods: We conducted a retrospective cohort study
in 50,658 patients enrolled in Tennessee Medicaid
who filled prescriptions for the three commonly used
long-acting opioids: transdermal fentanyl (n=8,717),
oxycodone SR (n=14,118), or morphine SR
(n=27,823) between 1/1/1999 through 12/31/2011.
To decrease the risk of detecting deaths related to a se-
rious disease, patients with cancer, end-stage renal dis-
ease, serious cardio-respiratory disease, history of
organ transplant, serious neuromuscular diseases,
feeding problems, other end-stage organ damage,
HIV, and drug abuse were excluded. The primary out-
come was out-of-hospital mortality. Relative risk was
estimated with the use of Cox Hazard models; time-
dependent propensity scores were used to adjust for
multiple potential confounders.

Results: There were 689 deaths during 44,385 person-
years of follow-up. The all-cause mortality rate among
study subjects was 155/10,000 patient-years. All-cause
mortality was not significantly different in patients
using transdermal fentanyl compared to morphine SR
(adjusted HR=0.96, 95% C.I.: 0.77-1.21). However,
patients taking oxycodone SR had 21% lower mortal-
ity risk (adjusted HR=0.79, 95% C.I. 0.66-0.95) than
those receiving morphine SR. Sensitivity analyses, in-
cluding propensity score–matched cohorts and follow-
up restricted to the first year of evaluation yielded sim-
ilar results.

Conclusions: Patients taking long-acting opioids for
non-cancer pain have a high mortality risk. Our find-
ings indicate that there is a significant decreased risk
of death in patients taking oxycodone SR compared
to those taking morphine SR.

1004. Efficacy of Anticonvulsant, Antidepressant
and Opioid in Treating Neuropathic Pain – A
Systematic Review and Meta-Analysis

Ghaleb Saud Alharbi1, Li-Chia Chen1 and Roger
Knaggs1,2

1Division for Social Research in Medicine and Health,
School of Pharmacy, University of Nottingham, Not-
tingham, United Kingdom; 2Nottingham University
Hospitals NHS Trust, Queen’s Medical Centre Cam-
pus, Nottingham, United Kingdom
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Background: The management of neuropathic pain is
challenging due to its etiological complexity.Several
pervious systematic reviews focused on select pharma-
cotherapies in specific type of neuropathic pain, hence
the evidence of efficacy is lacking.

Objectives: This study aimed to summarise the effi-
cacy of pharmacotherapies from randomised con-
trolled trials (RCTs) conducted in different types of
neuropathic pain.

Methods: A systematic review was conducted by
searching electronic databases, Ovid MEDLINE
(1996-2015) EMBASE (1974-2015) PsychINFO
(1806-2015),Cochrane Central Register of Controlled
Trials(1974-2015) and PubMed.Fully published,dou-
ble-blind RCTs that assessed efficacy of oral and top-
ical pharmacological interventions(anticonvulsants,
antidepressants opioids,cannabinoids,topical capsaicin
and lidocaine)for neuropathic pain were included.
Pooled rate ratios(RRs)of proportions of patients ar-
chived 50% pain reduction comparing interventions
and placebo and the corresponding 95%confidence in-
terval (95%CI)were calculated by using the Mantel-
Haenszel method within a fixed-effect meta-analysis.

Results: Of the 187 RCTs (28782 patients) included in
this systematic review,170 were placebo-controlled
and 17 were active-controlled trials.The efficacy of an-
ticonvulsants varied in different types of neuropathic
pain. Pooled RR of gabapentin compared against pla-
cebo was 1.56(95%Cl:1.31,1.87) in postherpetic neu-
ralgia and 2.23(95%Cl:1.60,3.10) in painful diabetic
neuropathy patients.Various doses of pregabalin were
significantly effective in patients with postherpatic
neuralgia and painful diabetic neuropathy. However,
pooled RR for pregabalin was 0.86(95%CI:0.7,1.06)
in patients with HIV associated neuropathic pain
Pooled RR for antidepressants (duloxetine) in painful
diabetic neuropathy pain and opioids (morphine,oxy-
codone) in peripheral neuropathic patients were1.54
(95%Cl:1.34,1.78)and 1.55(95%Cl:1.16,2.07)
respectively.

Conclusions: The efficacy of current pharmacother-
apies varied in different types of neuropathic pain con-
ditions. Due to a lack of head to head study,a further
network meta-analysis is needed to evaluate the effi-
cacy between active comparators.

1005. Impact of Pre-Admission Opioid Treatment
on One-Year Mortality After Non-Surgical
Intensive Care Admission

Troels Munch, Christian F. Christiansen, Lars
Pedersen and Henrik T. Sørensen

Department of Clinical Epidemiology, Aarhus Univer-
sity Hospital, Aarhus, Denmark

Background: Preadmission opioid use may worsen
the prognosis of patients admitted to an intensive care
unit (ICU), but data are limited.

Objectives: The aim of this study was to examine the
impact of pre-admission opioid-use on one-year mor-
tality following non-surgical admission to an ICU.

Methods: Using Danish registries, this cohort study
included all patients admitted to an ICU between
2005 and 2014. Patients who had a surgical procedure
other than endoscopy or minor surgery on the day of
or one day prior to ICU were excluded. Patients were
categorized according to timing of last redeemed opi-
oid-prescription prior to admission into either: current
(0-30 days prior), recent (31-365 days prior), former
(365+ days prior), or non-user. Patients were followed
for 1 year, until 31 December 2014, emigration, or
death, whichever came first. Primary outcome was
all-cause mortality at 30-days and 31-365-days follow-
ing ICU-admission. Mortality was estimated using
Kaplan-Meier method (1-survival) and crude and ad-
justed hazard ratios (HR) with 95% confidence inter-
vals (CI) were estimated using Cox-regression.
Adjusted models included age, gender, socioeconomic
factors, co-medication, and comorbidity.

Results: The study included 125,326 ICU-patients;
14% were current opioid users, 15% recent users,
30% former users, and 41% no-users. The 30-day mor-
tality was 34% for current users, 27% for recent users,
23% for formers users and 19% for non-users. After
confounder adjustment, current users remained at an
elevated risk within the first 30 days following ICU-
admission (adjusted HR=1.24 CI 1.20-1.29) com-
pared to non-users. No association remained for recent
or former users. A similar pattern was evident for 31-
365-day all-cause mortality: absolute mortality was
6% among current users, 5% for recent users, 3% for
formers users, and 2% among non-users. From 31-
365-days, both current users and recent users remained
at elevated risk with an adjusted HR=1.47 CI 1.39-
1.55 and an adjusted HR=1.18 CI 1.11-1.25,
respectively.
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Conclusions: Current use of opioids is associated with
a slightly increased risk of one-year mortality follow-
ing ICU-admission.

1006. Is Use of Antiepileptic Drugs Associated with
an Increased Cataract Risk? A Case-Control
Analysis

Claudia Becker1, Susan S. Jick2 and Christoph R.
Meier1,2,3

1Basel Pharmacoepidemiology Unit, Division of Clin-
ical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Boston Collaborative Drug Surveil-
lance Program, Boston University School of Public
Health, Lexington, MA, United States; 3Hospital
Pharmacy, University Hospital Basel, Basel,
Switzerland

Background: Several antiepileptic (AE) drugs such as
phenytoin, valproate and carbamazepine have been as-
sociated with cataract in previous case reports. One
case-control study reported an increased risk of cata-
ract surgery in patients exposed to clonazepam (OR
1.5, 95% CI 1.1-2.1) or carbamazepine (OR 1.4,
95% CI 1.05-1.8). The results were based on a small
number of patients and need to be confirmed in addi-
tional population-based studies.

Objectives: To explore the association between use of
AE drugs and the risk of cataract.

Methods: We conducted a case-control analysis
within the UK-based Clinical Practice Research
Datalink (CPRD). Cases (≥ 40 years) had either an in-
cident cataract diagnosis or a recorded cataract extrac-
tion (i.e., the index date, i.d.). Individuals with a
history of cancer, alcoholism, HIV were excluded.
Cases and controls were matched 1:1 on age, sex, cal-
endar time, general practice, and number of years of
history in the CPRD prior to the i.d. We assessed the
number of prescriptions for antiepileptic drugs before
the index date and conducted conditional logistic re-
gression to derive Odds ratios (ORs) with 95% confi-
dence intervals (CI). The contribution of various
potential confounders (co-morbid conditions or expo-
sure to other drugs previously associated with cataract
development) was evaluated in univariate models, and
final results were adjusted for BMI, smoking, hyper-
tension, diabetes, and oral steroids. In a sensitivity
analysis (to account for the non-acute onset of cata-
ract) we shifted the i.d. backwards for two years.

Results: A total of 185,702 cataract cases and the
same number of matched controls were identified.
Long-term use (≥ 25 prescriptions) of the following
AE drugs was associated with a statistical significantly
increased risk of cataract: clonazepam (adj. OR 1.32,
95% CI 1.02-1.70), gabapentin (adj. OR 1.33, 95%
CI 1.12-1.58) and pregabaline (adj. OR 1.92, 95% CI
1.40-2.63). In the analysis with the shifted i.d., long-
term valproate exposure was also associated with an in-
creased cataract risk (adj. OR 1.25, 95% CI 1.06-1.49).

Conclusions: According to our study, several AE
drugs seem to be associated with cataract development.

1007. Estimating the Association of Adverse Health
Outcomes Using Three Anticholinergic Medication
Toxicity Scales

Katia Hannah4, Heather Anderson1, Dong Xu2,
Vaughn Culbertson5 and Robert Valuck3

1Department of Clinical Pharmacy, University of Col-
orado Skaggs School of Pharmacy and Pharmaceuti-
cal Sciences, Aurora, CO, United States; 2

Department of Biomedical and Pharmaceutical Sci-
ences, Idaho State University College of Pharmacy,
Meridian, ID, United States; 3Department of Phar-
macy Practice and Administrative Sciences, Idaho
State University College of Pharmacy, Meridian, ID,
United States; 4University of Colorado School of Pub-
lic Health, Aurora, CO, United States; 5Pharmacy
Practice and Administrative Sciences, Idaho State
University College of Pharmacy, Aurora, CO

Background: Medications with anticholinergic (AC)
properties are commonly used and known to cause adverse
health outcomes (AHO). AC toxicity scales have been de-
veloped as a clinical tool to measure the risk of AHOs,
however no scale has been identified as a gold standard.

Objectives: To examine the association between AC
toxicity and agitation and ataxia using measures of
toxicity generated by a novel scale (ATS) compared
to two existing scales (ARS, ACB).

Methods: A retrospective cohort study consisting of
194,279 patients on AC monotherapy from 2001-
2013 was conducted using the IMS LifeLink
PharMetrics database. A list of 17 prescription drugs
was compiled and consisted of identified medications
and assigned toxicity levels. The primary outcomes of
interest are agitation and ataxia. Descriptive statistics
were utilized to describe patient demographics. Poisson
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regression was used to calculate incidence rates and risk
ratios, and 95% confidence intervals, for each outcome.
Spearman rank correlation was used to estimate the cor-
relation between the outcomes of interest and levels of
toxicity measured by the different scales.

Results: Incidence rates varied by toxicity level and
outcome across scales. After adjusting for age, the risk
of agitation and ataxia was greatest in the highest tox-
icity level compared to the lowest, as measured by the
ATS scale (agitation Relative Risk 3 v. 1=3.44, 95%
Confidence Interval: 3.10-3.82, p< .0001; ataxia RR
3 v. 1=1.71, 95% CI: 1.65-1.78, p< .0001). Among
current scales, relative risk estimates of the highest
toxicity level compared to the lowest level demon-
strated a protective relationship (p< .0001).

Conclusions: Toxicity levelsmeasured by theATS scale
more accurately discriminate the risk of AHOs compared
to current scales. ATS methodologies for determining
toxicity levels are superior in comparison to the ARS
and ACB scales. Additional comparative exploration of
the ATS scale to current scales is imperative to establish
sound medication toxicity levels as a means of estimating
the risk of experiencing anAHO among exposed patients.

1008. Psychiatric Medication and School
Performance in Primary School Children: An
Explorative Study

Jurjen van der Schans1, Sefike Vardar1, Rukiye
Cicek1, Jens H. J. Bos1, Pieter J. Hoekstra3, Tjalling
W. de Vries2 and Eelko Hak1

1Pharmacy, Pharmacoepidemiology &
Pharmacoeconomics, University of Groningen, Gro-
ningen, Netherlands; 2Pediatrics, Medical Center
Leeuwarden, Leeuwarden, Friesland, Netherlands; 3

Psychiatry, University of Groningen, University Medi-
cal Center Groningen, Groningen, Netherlands

Background: Treatment with antipsychotics or stimu-
lants can reduce severe symptoms of psychiatric disor-
ders, however, data on school performance on such
treatments are lacking.

Objectives: We aimed to explore school performance
among children using antipsychotic drugs or
methylphenidate.

Methods: A cross-sectional study was conducted
using a pharmacy database linked to academic
achievement scores at the end of primary school

(Dutch Cito-test). Cito-test scores were obtained for
children on antipsychotic therapy, methylphenidate
treatment and reference children, and compared using
analyses of covariance. Differences in subgroups as
gender, ethnicity, household income, concurrent treat-
ment of antipsychotics and methylphenidate, and late
starters versus early starters (start date < or > 12
months before the Cito-test) were tested.

Results: 7000 children could be linked to their Cito-test
score. At the time of the test, 45 children were on treat-
ment with antipsychotics and 377 with methylphenidate.
Scores were different in both treatment groups across
gender and in the antipsychotics users on levels of
household income (p<0.05).Children using antipsy-
chotics and methylphenidate scored on average 3.1 c.q.
2.1 points lower than the reference peer group (534.5 ±
.1) after adjusting for confounders. We found no signif-
icant differences between concurrent versus only meth-
ylphenidate treatment. Scores of children starting early
with antipsychotics were significantly higher than late
starters (533.7 ± 1.7 vs. 524.1 ± 2.6), while early starters
with methylphenidate scored significant lower com-
pared to the late starters (536.9 ± 1.5 vs. 532.3 ± .5).

Conclusions: This first exploration showed that chil-
dren on antipsychotic and methylphenidate treatment
have lower school performance compared to the refer-
ence group. This indicates that both treatments do not
normalize school performance. Differences in scores
were most noticeable for girls and initiation of the
treatment. Due to the observational cross-sectional na-
ture of this study, no causality can be inferred, but the
results indicate that school performance should be
monitored and causes of underperformance despite
treatment warrants more research.

1009. Risk of Parkinson’s Disease In The Users Of
Antihypertensive Agents: An Evidence From The
Meta-Analysis Observational Studies

Amarnath Mullapudi, Dipika Bansal, Kapil Gudala
and Chandra sehkar. Boya

Department of Pharmacy Practice, National Institute
of Pharmaceutical Education and Research, S.A.S
Nagar, Punjab, India

Background: Antihypertensive agents, especially cal-
cium channel blockers have been shown to inhibit ox-
idative stress, inflammatory response and are
neuroprotective. Observational studies had reported
that use of other antihypertensives like ACE inhibitors
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and ARBs may also show an association in reducing
the risk of PD. However, epidemiological studies
found an association between the use of antihyperten-
sives and the risk remains uncertain. We conducted a
meta-analysis to investigate relationship between use
of antihypertensives and PD risk.

Objectives: This study aimed to examine the associa-
tion between antihypertensive use and risk of
Parkinson’s disease (PD).

Methods: Literature search was done in PubMed,
EMBASE and PsycInfo databases till November
2015. Observational studies evaluating the association
between antihypertensive drug use and risk of PD
were included. Pooled Odds Ratio (OR) and 95% con-
fidence intervals (CIs) were calculated using random-
effects model. Subgroup and sensitivity analyses were
also performed.

Results: Seven relevant studies (3 case control and 4 co-
hort studies) were included, these consisting a of
26,63,004 subjects consisting of 12,120 PD cases. A sig-
nificant association was observed between use of any
antihypertensive agents especially calcium channel
blockers. There was significant heterogeneity
(I2=75%) and no publication bias (Beggs P=0.2) was
observed. As compared to non-use of antihypertensive
drugs, the pooled OR for use of angiotensin converting
enzyme inhibitors is 0.99 (95% CI 0.78 - 1.20), for an-
giotensin II antagonists is 0.89 (95% CI 0.77 - 1.08),
for beta blockers is 1.24 (95% CI 1.12 - 1.38), and for
calcium channel blockers is 0.82 (95% CI 0.71 - 0.93).

Conclusions: The present analysis shown that long
term use of calcium channel blockers has shown a sig-
nificant reduction in risk of Parkinson’s disease. In
case of ACE inhibitors and ARBs we did not found
any significant reduction. Use of beta blockers shown
an increased risk of PD. However, studies with large
sample size and dose relationships are required to
strengthen our hypothesis.

1010. Risk of Mortality in Patients with
Parkinson’S Disease Exposed to Domperidone

Judith van Dalem1,2, Andrea Burden1,2,3, Sander
Pouwels3 and Frank de Vries1,3

1Department of Clinical Pharmacy, Maastricht Uni-
versity Medical Centre+, Maastricht, Netherlands; 2

Care and Public Health Research Institute (CAPHRI),
Maastricht, Netherlands; 3Division of

Pharmacoepidemiology and Clinical Pharmacology,
Utrecht Institute of Pharmaceutical Sciences, Utrecht,
Netherlands

Background: Domperidone is used for treating gas-
trointestinal symptoms in patients with Parkinson’s
disease (PD). Domperidone use has been linked to car-
diovascular and cardiotoxicity side effects that in-
crease the risk of mortality.

Objectives: To determine the risk of mortality in PD
patients exposed to domperidone.

Methods: We conducted a matched cohort study
using data from the Clinical Practice Research
Datalink database (1987–2011). Cohort entry (index
date) was the first recorded PD diagnosis date, with
no prior exposure to PD medications. PD patients
(N=5,114) were matched 1:1 to non-PD controls.
The primary outcome was all-cause mortality. Cox
proportional hazard models estimated hazard ratios
(HRs) of mortality risk in PD patients using
domperidone compared to controls. PD patients were
stratified by domperidone use (current, recent, past),
disease duration, and disease severity. Secondary anal-
yses for PD patients only, stratified current
domperidone use by average daily dose (ADD) and
domperidone duration (never use as referent). Time-
dependent adjustments were made for comorbidities
and drug use.

Results: PD patients with current use of domperidone
had a 2.4-fold increased risk in mortality [adjusted
(adj) HR=2.40, CI 1.95-2.94] compared to non-PD
controls. This risk was attenuated when use became
more distant. Substantial increases in mortality were
identified among current users of domperidone with
5+ years since PD diagnosis [adj HR=3.33, CI 2.34-
4.72] and current users with severe PD [adj
HR=2.90, CI 1.81-4.63].
Compared to patients never exposed to

domperidone, current use was associated with a 2-fold
increase in mortality (adj HR=2.00, CI 1.64-2.45).
Mortality risk was highest in current users receiving
a moderate (15 - 30mg) ADD [adj HR=2.16, CI
1.55-3.01], and those starting domperidone in the pre-
vious month [adj HR=2.97, CI 2.06-4.27].

Conclusions: Current use of domperidone in PD pa-
tients results in a more than 2-fold increased mortality
risk. Risk is highest within the first month of use and
for patients with more severe PD. Domperidone
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should be considered with caution for treating gastro-
intestinal symptoms in PD patients.

1011. Outcomes of Three Treatment Strategies in
Bipolar Disorder Using Conventional Mood
Stabilizers and Antipsychotic Drugs

Marie Tournier1,2,3, Anke Neumann4, Elodie
Pambrun1, Alain Weill4, Jean-Philippe Chaffiol3,
François Alla4, Bernard Bégaud1,2,5, Géric Maura4

and Hélène Verdoux1,2,3

1U1219Inserm, Bordeaux, France; 2U1219Université
de Bordeaux, Bordeaux, France; 3University Depart-
ment of Psychiatry, Centre Hospitalier Charles
Perrens, Bordeaux, France; 4Direction de la
Stratégie, des Études et des Statistiques (DSES),
Caisse Nationale d’Assurance Maladie des
Travailleurs Salariés (CNAMTS), Paris, France; 5De-
partment of Pharmacology, Centre Hospitalier
Universitaire, Bordeaux, France

Background: Second-generation antipsychotics
(SGAP) are increasingly used in bipolar disorder to
the detriment of the conventional mood stabilizers
(MS). However, their benefit-risk ratio remains un-
known as a long-term treatment in this indication.

Objectives: To compare outcomes between 3 thera-
peutic strategies in bipolar disorder using the French
national health insurance (CNAMTS) claim database
linked to the hospital discharge databases: i) MSs (lith-
ium, valpromide, divalproate, carbamazepine,
lamotrigine) without SGAP; ii) SGAPs approved for
bipolar disorder (aripiprazole, olanzapine, risperidone,
quetiapine) without MS; iii) combination of the two
above categories.

Methods: A historical cohort study was conducted in
20,086 patients, aged 21 years and over, newly treated
using one the 3 treatment strategies in 2011-2012, with
at least 2 dispensings of the considered treatment and
diagnosed with a bipolar disorder in the 4 years prior
to treatment initiation. Several outcomes considered
as markers of treatment failure were identified over
12 months: treatment discontinuation, switch, or addi-
tion, psychiatric hospitalization, suicide attempt and
death. For each treatment strategy, the cumulative inci-
dence of treatment failure was calculated while
adjusting for covariates by propensity score weighting.
Covariates included sociodemographics, drug use and
comorbidities at baseline.

Results: A total of 8,225 patients (40.9%) received
MS, 9,342 (46.5%) SGAP, and 2.519 (12.5%) both
MS and SGAP. After one year, one of the outcomes
considered had occurred in 75.7% (95%CI: 74.9-
76.3) of patients using MSs, in 75.3% (74.6-76.0) of
patients using SGAPs, and in 60.5% (58.3-62.6) of pa-
tients with treatment combination. The adjusted differ-
ence in cumulative incidence for SGAP compared
with MS was 0.40% (95%CI -0.59;1.38 p=0.4) in
whole population, -2.2% (-3.3;-1.2 p<0.002) in pa-
tients under 65 year-old, and 6.7% (4.1;9.1 p<0.002)
in patients 65 years and over.

Conclusions: Bipolar disorder was more frequently
treated with SGAPs than with MSs. Treatment failure
rate appeared dramatically high and SGAPs not better
than MSs.

1012. Use of Antipsychotics and Risk of Recurrent
Stroke Events: A Population-Based Retrospective
Cohort Study in Taiwan

Le Dai1, Dan-Wei Choo1, Jui Wang2, Kuo-Liong
Chien2,3, Fe-Lin Lin Wu1,4,5 and Zhen-Fang Lin1,4,5

1School of Pharmacy, College of Medicine, National
Taiwan University, Taipei, Taiwan; 2Institute of Epide-
miology and Preventive Medicine, College of Public
Health, National Taiwan University, Taipei, Taiwan;
3Department of Internal Medicine, National Taiwan
University Hospital, Taipei, Taiwan; 4Graduate Insti-
tute of Clinical Pharmacy, College of Medicine, Na-
tional Taiwan University, Taipei, Taiwan; 5

Department of Pharmacy, National Taiwan University
Hospital, Taipei, Taiwan

Background: Antipsychotics have been used in treat-
ment of psychological diseases. Recent researches in-
dicated an increasing risk of developing
cerebrovascular adverse events due to the use of anti-
psychotics. It is necessary to compare the risk of recur-
rent stroke among different antipsychotics.

Objectives: The aim of this study was to assess the
risk of different antipsychotics on recurrent stroke
events among stroke patients.

Methods: This is a nationwide population-based retro-
spective cohort study using administrative claims data
National Health Insurance Research Database in Tai-
wan. A total of 200,546 stroke patients who have been
discharged after their first stroke events between 2006
and 2010 were enrolled. Seven groups were identified:
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(1) Non antipsychotics user (n=166,992), (2) Chlor-
promazine user (n=2,288), (3) Haloperidol user
(n=7,807), (4) Flupentixol user (n=2,461), (5) Ris-
peridone user (n=5,263), (6) Quetiapine user
(n=12,939), (7) Other antipsychotics user
(n=2,796). Cox proportional hazard model with
time-dependent covariates were performed to estimate
the risk of rehospitalization for stroke associated with
the use of antipsychotics during the follow-up period.

Results: During the six-year follow-up, antipsychotic
users have higher risk on rehospitalization for stroke
compared to non-users. Risk of rehospitalization for
stroke were higher in Chlorpromazine user (adjusted
HR=1.117; 95% CI0.983-1.270), Haloperidol user
(adjusted HR=1.668; 95% CI 1.557-1.787),
Flupentixol user (adjusted HR=1.520; 95% CI
1.342-1.721), Risperidone user (adjusted HR=1.786;
95% CI 1.652-1.930) and Quetiapine user (adjusted
HR=1.687; 95% CI 1.603-1.776).

Conclusions: Using antipsychotics among stroke pa-
tients was associated with higher risk of rehospitaliza-
tion for stroke. Caution should be taken when
prescribing antipsychotics to patients with high risk
for stroke.

1013. Antipsychotic Use and Risk of
Hospitalisation or Death Due to Pneumonia in
Persons with and without Alzheimer’s Disease

Anna-Maija Tolppanen1, Marjaana Koponen1, Antti
Tanskanen2, Piia Lavikainen1, Reijo Sund3, Jari
Tiihonen2, Sirpa Hartikainen1 and Heidi Taipale1,2

1School of Pharmacy, University of Eastern Finland,
Kuopio, Finland; 2Karolinska Institutet, Stockholm,
Sweden; 3University of Helsinki, Helsinki, Finland

Background: Antipsychotics have consistently been
associated with higher risk of pneumonia, but al-
though persons with dementia are particularly sus-
ceptible to pneumonia, only one small study
assessed the risk of pneumonia in relation to antipsy-
chotic use among persons with Alzheimer’s disease
(AD).

Objectives: To investigated whether incident antipsy-
chotic use in general, or specific antipsychotics are re-
lated to higher risk of hospitalisation or death due to
pneumonia in persons with AD or a matched compar-
ison cohort without AD.

Methods: The MEDALZ cohort includes all persons
with AD who received a clinically verified AD diagno-
sis in Finland in 2005-2011 (N=60,584, n with inci-
dent pneumonia 12,225). A matched comparison
cohort without AD diagnosis (N=60,584, n with inci-
dent pneumonia 6,195) was used to compare the mag-
nitude of risk. Results were adjusted for a propensity
score derived from comorbidities, concomitant medi-
cations and sociodemographic characteristics. Sensi-
tivity analyses with case-crossover design were
conducted.

Results: Antipsychotic use was associated with
higher pneumonia risk (adjusted hazard ratio, 95%
confidence interval (CI) 2.01, 1.90-2.13) in the
AD cohort and somewhat higher risk in the non-
AD cohort (3.43, 2.99-3.93). Similar results were
observed with case-crossover analyses (odds ratio
2.02, 95% CI 1.75-2.34 in the AD cohort, 2.59,
1.77-3.79 in the non-AD cohort). The three most
commonly used antipsychotics (quetiapine, risperi-
done, haloperidol) had fairly similar associations
with pneumonia risk.

Conclusions: Regardless of applied study design,
treatment duration, or the choice of drug, antipsychotic
use was associated with higher risk of pneumonia.
Thus, the risk-benefit balance should be considered
when antipsychotics are prescribed. Especially old
persons should be closely monitored.

1014. Antidepressant Use and Outcomes in
Combination with Contraindicated Comedication
in a Tertiary Care Hospital

David F. Niedrig1,2,3, Sabrina T. Müller3, Carmen
Gött3, Waldemar Greil4 and Stefan Russmann1,2,3

1Pharmaceutical Sciences, Swiss Federal Institute of
Technology Zurich (ETHZ), Zurich, ZH, Switzerland;
2Research and Development, drugsafety.ch, Küsnacht,
ZH, Switzerland; 3Clinical Pharmacology, University
Hospital Zurich, Zurich, ZH, Switzerland; 4Psychia-
try, Ludwig-Maximilian University, Munich, Germany

Background: Most antidepressants are known to pro-
long the QT-interval and may therefore cause life-
threatening cardiac arrhythmia, particularly in combi-
nation with other QT-prolonging drugs.

Objectives: This study aimed to determine frequency,
monitoring and outcomes of QT-prolonging
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antidepressant use in combination with contraindi-
cated co-medication in clinical practice.

Methods: Comparative cohort study using our
pharmacoepidemiological database derived from elec-
tronic medical records at a tertiary care hospital. Vali-
dated algorithms identified antidepressant users with
formally contraindicated co-administered other QT-
prolonging drugs. Frequencies of ECG monitoring and
validated adverse events were determined and compared
to a randomly selected control cohort of antidepressant
users without contraindicated co-medication.

Results: Among all 82358 hospitalizations 6670
(8.1%) were exposed to at least one of 26 different an-
tidepressants. Co-administration of explicitly contrain-
dicated QT-prolonging drugs occurred in 585 (52.0%)
and 532 (49.9%) of all users of citalopram and
escitalopram, respectively. In patients with contraindi-
cated combinations with citalopram and escitalopram
ECG monitoring was documented in 186 hospitaliza-
tions (17.3%), and among those there were 11 cases
(5.9%) with a validated drug-related prolonged QTc
interval. In the control cohort 57 (11.4%) had ECG
monitoring, and there were 4 cases (7.0%) with a
prolonged QTc interval. Of note, all 4 had co-adminis-
tered drugs known for QT prolongation but without an
explicit contraindication. The relative risk for QT-pro-
longation in those with contraindicated therapy vs. the
control group was 0.8 (95%CI 0.3-2.5). We identified
no cases with life-threatening arrhythmia.

Conclusions: Antidepressant users were frequently ex-
posed to contraindicated additional QT-prolonging co-
medication, but ECG-monitoring was only performed
in a minority of those patients. QT-prolongation was
not found more frequently than in patients without for-
mally contraindicated co-medication, who may be ex-
posed to a combination of several QT-prolonging
drugs each without a formal contraindication.

1015. Applying a Novel Anticholinergic Toxicity
Scoring System to a Retrospective Cohort of
Managed Care Patients

Heather Anderson1, Katia Hannah2, Dong Xu3,
Vaughn Culbertson4 and Robert Valuck1

1Clinical Pharmacy, University of Colorado Skaggs
School of Pharmacy and Pharmaceutical Sciences,
Aurora, CO; 2University of Colorado School of Public
Health, Aurora, CO; 3Biomedical and Pharmaceuti-
cal Sciences, Idaho State University College of

Pharmacy, Meridian, ID; 4Pharmacy Practice and
Administrative Sciences, Idaho State University Col-
lege of Pharmacy, Aurora, CO

Background: Many commonly used medications
have anticholinergic (AC) properties. Overuse or com-
bined use of such medications can lead to adverse
events (AE) ranging from subtle changes in mood
and cognition to overt acute AC toxicity. Existing
scales assign a level of AC toxicity to medications,
but most scales are based on clinician judgment and
may not be useful for predicting patient-level risk of
AC-related AEs.

Objectives: Demonstrate the applicability of a novel
AC toxicity scoring system (ATS) using a retrospec-
tive cohort study to examine the association between
ATS scores and AC-related AEs.

Methods: Computational molecular modeling tech-
niques were used to develop the ATS based on mus-
carinic receptors M1-M5, resulting in a score ranging
from 0-1 for each receptor that can be added or used
alone. The PharMetrics Legacy Health Plans Claims
Data, a large database of paid medical and pharmacy
claims representative of managed care enrollees in the
United States, was used to identify a cohort of pa-
tients age 5+ with at least one fill between 2002-
2013 from a list of 25 eligible medications. ATS
scores were assigned to patients for each eligible
medication filled during their study period, with
scores added across receptors and medications. Logis-
tic regression was used to estimate the association be-
tween receptor-specific and total ATS score, and
urinary retention (UR) and tachycardia (AEs thought
to be primarily associated with MA3 and MA2,
respectively).

Results: 287,614 patients were included (mean
age=18 years; 44% male). Increasing receptor-spe-
cific ATS scores were associated with an increased
risk of UR (odds ratio (OR)=1.8, 95% confidence in-
terval (CI)=1.5-2.1) and tachycardia (OR=1.3, 95%
CI=1.2-1.4). Associations between total ATS score
and each AE were smaller but still statistically signifi-
cant (p<0.05).

Conclusions: Receptor-specific ATS scores have the
potential to predict risk of AC-related AEs. Such a
scoring system has important implications in observa-
tional research and in clinical settings, where scores
can be assigned to patients based on current medica-
tions and used to identify at-risk patients.
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1016. A Novel Molecular-Based Anticholinergic
Toxicity Scoring System as a Basis for Assessing
Drug-Induced Anticholinergic Burden

Dong Xu1, Vaughn Culbertson2, Heather Anderson3,
Katia Hannah4 and Robert Valuck3

1Biomedical and Pharmaceutical Sciences, Idaho
State University College of Pharmacy, Meridian, ID;
2Pharmacy Practice and Administrative Sciences,
Idaho State University College of Pharmacy, Merid-
ian, ID; 3Clinical Pharmacy, University of Colorado
Skaggs School of Pharmacy and Pharmaceutical Sci-
ences, Aurora, CO; 4University of Colorado School
of Public Health, Aurora, CO

Background: Many common medications potentially
interact with muscarinic acetylcholine (MA) receptors
through poly-pharmacologic interactions, leading to
anticholinergic (AC) adverse events, such as delirium,
urinary retention, and tachycardia, particularly among
elderly patients. There is a critical need for rational as-
sessment of the relative and cumulative AC toxicity
burden induced by medications.

Objectives: To develop a novel AC toxicity scale
(ATS) based upon molecular similarity computational
techniques that is directly applicable to the clinical as-
sessment of AC toxicity.

Methods: We screened prescription AC drugs of in-
terest against bioactivity databases using a novel bio-
informatics method that includes millions of
chemicals annotated for known interactions with hu-
man receptors. The ATS score is based on each drug’s
receptor-specific propensity to interact with MA recep-
tors and is derived from molecular similarities between
the drug and known bioactives.

Results: Using a subgroup of 25 common AC medica-
tions, our approach yielded individual ATS scores for
all 5 MA receptors (M1-M5) ranging from 0 to 1.0 and
total ATS scores (sum of all 5 individual receptor ATS
scores) ranging from 0.3 to 5.0. Using a large medical
and pharmacy claims dataset (PharMetrics Legacy
Health Plans Claims Data), the population weighted
total ATS scores were correlated (R2=0.71) with the
overall AC clinical burden (mean number of AC ad-
verse events per patient) for the 25 drugs. A strong
correlation (R2=0.86) was achieved between a popu-
lation-weighted M3 receptor ATS score and urinary
retention, a M3 receptor-specific AC outcome.

Conclusions: The molecular-based ATS scores offer
potential advantages over current empirical AC scor-
ing systems including a strong physicochemical basis
for drug-receptor interactions and the integration of
bioactivity databases. The positive associations be-
tween population-weighted ATS scores and overall
and specific AC adverse events suggests that ATS
holds a promising methodology for predicting patient
adverse event risks in clinical practice.

1017. Tolerability/Safety Profile of Cariprazine in
Treating Psychotic Disorders/Bipolar Disorder: A
Systematic Review with Meta-Analysis of RCTs

Shijian Lao1, Ying He1, Ian C. K. Wong1,2, Frank M.
C. Besag2,3,4 and Esther W. Chan1

1Department of Pharmacology and Pharmacy, The
University of Hong Kong, Hong Kong; 2Research De-
partment of Practice and Policy, School of Pharmacy,
University College London, London; 3East London
NHS Foundation Trust, Bedfordshire; 4Institute of
Psychiatry, Psychology and Neuroscience, London

Background: Cariprazine, a novel antipsychotic
agent, was recently approved for treating schizophre-
nia, bipolar mania. Sample sizes of published random-
ized clinical trials (RCTs) are small; previous meta-
analyses included few RCTs and did not specifically
investigate the tolerability/safety profile of cariprazine.

Objectives: To systematically review the tolerability
and safety of cariprazine versus placebo.

Methods: Clinical trials registers and electronic data-
bases up to January 2016 were searched. A meta-anal-
ysis was conducted to investigate outcomes, including
risks of discontinuation due to adverse events (AEs),
extrapyramidal side-effect (EPS) related events, meta-
bolic syndrome and cardiovascular-related events.

Results: 3,512 subjects in eight RCTs were included.
The risk of discontinuation due to AEs for cariprazine
was similar to placebo (risk ratio (RR) =0.99, 95%
confidence interval (95% CI) 0.71-1.38). Cariprazine
was associated with about a 3-fold higher risk of
EPS-related events compared to placebo, including
risk of treatment-emergent akathisia (RR=3.63, 95%
CI 2.59-5.07) and use of anti-parkinson medication
(RR=2.79, 95%CI 1.63-4.75). There was a statisti-
cally significant higher risk of 7% change in weight
with cariprazine (RR=1.77, 95%CI 1.14-2.75). No
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significant differences in results were found in other
metabolic parameters or cardiovascular-related events.

Conclusions: There was a higher risk of EPS-related
adverse events and slight increase in body weight with
cariprazine. No significant effect on prolactin level or
cardiovascular parameters system was found. EPS
were the main short-term adverse reaction to
cariprazine reported in the limited number of patients
studied. Further clinical and post-marketing
pharmacovigilance studies are needed to investigate
the long-term safety of cariprazine.

1018. The Risk of Depression, Euphoric Mood and
Sedation with the Use of Dextromethorphan in
Different Indications. Results from a Systematic
Review and Meta-Analysis of Randomised Clinical
Trials

Luis Velez-Nandayapa1

1Pharmacovigilance, Drug Safety Research Unit
(DSRU), Southampton, United Kingdom; 2Integrated
Medical Safety, Novartis Pharma AG, Basel,
Switzerland

Background: Dextromethorphan (DMP), an antitus-
sive agent, is one of the active ingredients in many
OTC cough and cold medicines around the world.
Many other indications have been studied in random-
ized clinical trials (RCTs) with DMP, such as amyo-
trophic lateral sclerosis, reduction of pain, sedation,
detox of alcoholism, opioid withdrawal, and
pseudobulbar affect.

Objectives: To provide reliable assessment of unin-
tended effects in central nervous system (CNS) with
the use DMP in RCTs in different indications through
a systematic review and meta-analysis (SR&MA).

Methods: This SR&MA was registered with PROS-
PERO database (CRD42015016631) for an evaluation
of the safety profile of DMP in CNS.
The search strategy involved randomised clinical tri-

als using DMP in different indications, and spanned
from January 1990 to December 2015 in Medline,
EMBASE and Cochrane Library databases. This
SR&MA was conducted following the PRISMA state-
ment (Preferred Reporting Items for Systematic re-
views and Meta-Analyses). The outcomes of interest
evaluated were the number of adverse events reported.
Analysis of odds ratio (OR), 95% confidence intervals
(95%CI) and p-values as generated from the x2 were

calculated; heterogeneity was assessed using the I2
test. Sub-analysis by doses (low<120 vs
high≥120mg/day) and number-needed-to-harm
(NNH) were performed.

Results: Sixty-two RCTs were included with 5,987
subjects. Evidence of associations, mainly in the
CNS, were in accordance to published data; however,
the subgroup DMP-high-dose (≥120mg/day) showed 3
undescribed associations for depression OR 2.83
(1.06-7.53), p=0.037, I2=0.0%; euphoric mood OR
19.53 (2.25-169.5), p=0.007, I2=0.0%, and sedation
OR 51.32,(3.02-873.3), p=0.006, I2=0.0%. The
NNH were 4.5, 2 and 3.6 respectively.

Conclusions: The associations of depression, eu-
phoric mood and sedation are not described in the
summary of product characteristics of Robitusin®
(DMP’s brand name in the US and UK) for the treat-
ment of cough or Nuedexta® (DMP-quinidine) for
the treatment of pseudobulbar affect. Further studies
are needed to confirm these findings.

1019. The Risk of Dizziness with the Use of
Dextromethorphan in Different Indications; Not a
Rare Risk as Described in Label. Results From a
Systematic Review and Meta-Analysis of
Randomised Clinical Trials

Luis Velez-Nandayapa1,2

1Pharmacovigilance, Drug Safety Research Unit
(DSRU), Southampton, United Kingdom; 2Integrated
Medical Safety, Oncology, Novartis Pharma AG, Ba-
sel, Switzerland

Background: Dextromethorphan (DMP), an antitus-
sive agent, is an OTC product; other indications have
been studied in randomised clinical trials (RCTs), like
amyotrophic lateral sclerosis, reduction of pain, seda-
tion, detox of alcoholism, opioid withdrawal, and
treatment of pseudobulbar affect. In the label (sum-
mary of product characteristics) of Robitusin®
(DMP’s brand name in the US and UK) and other
OTC products for the treatment of cough, the effect
of dizziness is marked as ‘rare’ (incidence: ≥1/10,000
to <1/1,000).

Objectives: To provide reliable assessment of unin-
tended effects in central nervous system (CNS) with
the use DMP in RCTs in different indications through
a systematic review and meta-analysis (SR&MA).
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Methods: This SR&MA was registered in PROS-
PERO database (CRD42015016631). The search strat-
egy involved RCTs using DMP in different
indications, from January 1990 to December 2015 in
Medline, EMBASE and Cochrane Library databases.
This SR&MA was conducted following the PRISMA
statement. Outcomes evaluated were number of ad-
verse events in CNS. Analysis of odds ratio (OR),
95% confidence intervals (95%CI), heterogeneity
using the I2 test, sub-analysis by doses (low <120 vs
high ≥120mg/day) and number-needed-to-harm
(NNH) were performed.

Results: Sixty-two RCTs were included with 5,987
subjects. Associations, mainly in the CNS, were in ac-
cordance to published data; however, the risk of dizzi-
ness was quantified as follows (OR (95%CI), p-value,
I2 in % and NNH):
DMP-alone vs Placebo/Comparator 2.88 (2.22-

3.73), 17.34%, 4.9
DMP-combinations vs Placebo/Comparator 2.05

(1.44-2.91), I2 13.82%, 15.2
DMP + Quinidine vs Placebo/Comparator 2.57

(1.67-3.96), I2 0.0%, 8.9
DMP≤120 mg/day vs Placebo/Comparator 2.15

(1.50-3.08), I2 16.55%, 14.9
DMP>120 mg/day vs Placebo/Comparator 8.82

(2.14-36.39), I2 32.17%, 4.4.

Conclusions: The risk of dizziness in different groups
with DMP is higher (very common (≥1/10); or com-
mon (≥1/100 to <1/10)) than the described in the label
of Robitusin® and other OTC products. The label of a
product should reflect the real incidence of adverse
events.

1020. Risk of Myocardial Infarction (MI)
Associated with Acute Exacerbations of COPD
(AECOPD): Effect Modification by Cardiovascular
Drugs

Kieran J. Rothnie1,2, Hana Müllerová3, Liam Smeeth2,
Neil Pearce2, Ian Douglas2 and Jennifer K. Quint1,2

1Respiratory Epidemiology, Public Health and Occu-
pational Medicine, National Heart and Lung Institute,
Imperial College London, London; 2Faculty of Epide-
miology and Population Health, London School of Hy-
giene and Tropical Medicine, London; 3Respiratory
Epidemiology, GlaxoSmithKline R&D, Uxbridge

Background: Chronic obstructive pulmonary disease
is a common progressive disease characterised by

airflow limitation which is not reversible. Acute exac-
erbations of chronic obstructive pulmonary disease
(AECOPD) are worsening of symptoms of cough, dys-
pnoea and sputum production and are often triggered
by infections. Previous studies have suggested that
AECOPD may represent periods of increased risk of
myocardial infarction (MI) for those with COPD.

Objectives:We aimed to use a within person design to
investigate whether use of beta-blockers modifies the
relationship between AECOPD and risk of MI.

Methods: We identified COPD patients with both an
AECOPD and a first MI between 01/01/04-31/03/14
from the UK Clinical Practice Research Datalink
(CPRD) and Hospital Episodes Statistics using previ-
ously validated algorithms. We performed a self-con-
trolled case series to make within person
comparisons of the rate of MI in the 91 days following
onset of an AECOPD compared to their own stable pe-
riods for both frequent (≥2 per year) and infrequent
exacerbators <2 per year) measured in the year before
entry to the study. Analyses were adjusted for the ef-
fects of season and we controlled for age in 5 year
age bands. We then investigated effect modification
by beta-blockers, defined as at least one prescription
in the year before entry to the study.

Results: We included 3,886 COPD patients with a
first MI. Risk of MI was elevated in the 91 days fol-
lowing an AECOPD compared to stable periods for
both frequent (IRR 1.19, 95% CI 1.08-1.31), and infre-
quent exacerbators (IRR 1.49, 95% CI 1.30-1.71). The
effect of AECOPD on MI was modified by use of beta-
blockers for both frequent (users IRR 1.08, 0.92-1.27;
non-users IRR 1.27, 1.12-1.44; p for interaction 0.006)
and infrequent exacerbators (users IRR 1.44, 1.18-
1.76; non-users IRR 1.55, 1.27-1.89; p for interaction
0.001).

Conclusions: AECOPD represent a period of in-
creased risk of MI for those with COPD. The effect
of AECOPD on risk of MI is lower in beta-blocker
users.

1021. Inhaled Corticosteroids and the Risk of
Hospitalization for Pneumonia. Results from the
OUTPUL Study

Silvia Cascini1, Nera Agabiti1, Lisa Bauleo1, Ursula
Kirchmayer1, Valeria Belleudi1, Mirko Di Martino1,
Riccardo Pistelli2, Giulio Formoso3, Danilo Fusco1,
Marina Davoli1 and OUTPUL Study Group1
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1Department of Epidemiology, Lazio Regional Health
Service, Roma, Lazio, Italy; 2Department of Respira-
tory Physiology, Catholic University, Roma, Lazio, It-
aly; 3Drug Evaluation Unit, Emilia-Romagna
Regional Health and Social Care Agency, Bologna,
Emilia-Romagna, Italy

Background: Inhaled corticosteroids (ICS) are used
in combination with long acting beta-agonists (LABA)
to treat chronic obstructive pulmonary disease
(COPD). ICS treatment has been shown to be associ-
ated with a reduction of exacerbations, but may also
increase the risk of pneumonia.

Objectives: To assess whether use of ICS, with or
without LABA increases the risk of pneumonia in
COPD patients.

Methods: A population based cohort study was per-
formed using linked hospital and drug prescriptions
databases in Lazio region. Patients aged 45+,
discharged with COPD diagnosis in 2006-2009 were
enrolled and followed from cohort entry until first ad-
mission for pneumonia, death, or alternatively, study
end (31 December 2012). Cases of pneumonia were
identified through a validated alghoritm. A nested
case control approach was used to estimate the rate
ratio (RR) associated with current or past use of
ICS adjusted for age, gender, number of exacerba-
tions in the previous year and comorbidities (includ-
ing heart failure, diabetes mellitus, hypertension,
chronic kidney disease, cerebrovascular diseases, psy-
chiatric diseases). Current was defined, all subject
with last prescription of ICS in the 60 days prior the
case date. Past users were those subject with last pre-
scription between 61 and 365 days previous the case
date. Current use was classified according to three
levels (high, medium, low), using the Medication
Possession Ratio.

Results: The cohort included 19288 patients, 3141
had an event of pneumonia (incidence rate: for current
use 87/1000py, for past use 32/1000py). The adjusted
RR of hospitalization for pneumonia associated with
current respect to no use was 2.29 (95%CI: 1.99-
2.63); for past use RR 1.23 (95%CI: 1.07-1.42. A sig-
nificant increasing trend in the risk was detected
starting from the medium doses. For older patients
(80+), the rate was higher than for younger patients,
both for current and for past use.

Conclusions: ICS use is associated with an excess risk
of pneumonia requiring hospitalization. The effect was

greatest for those prescribed higher doses and in very
elderly.

1022. Risk of Cardiovascular Events After
Glucocorticoid Treatment: A 24-Year Population-
Based Cohort Study

Erzsébet Horváth-Puhó1, Kristina Laugesen1, Uffe
Heide-Jørgensen1, Jens Otto L. Jørgensen1, Olaf M.
Dekkers1,2, Irene Petersen3,1 and Henrik T.
Sørensen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Leiden Univer-
sity Medical Centre, Leiden, Netherlands; 3

Department of Primary Care and Population Health,
University College London, London, United Kingdom

Background: Excess endogenous cortisol has been
linked to thromboembolic risk. However, studies on
long-term risk of cardiovascular events after glucocor-
ticoid treatment are sparse.

Objectives: To examine the association between glu-
cocorticoid use and risk of cardiovascular events.

Methods: Using Danish medical databases we con-
ducted a 24-year population-based cohort study in
north Denmark from 1990 to 2013. We identified
53,891 patients with first-time prescription of oral glu-
cocorticoids in the study period. Using the Danish
Civil Registration System we constructed a compari-
son cohort, consisting up to 5 individuals randomly
sampled from the general population, matched on year
of birth, sex, and calendar year of the first-time gluco-
corticoid treatment. The cohorts were followed until
one of the outcome diseases (pulmonary embolism,
deep venous thrombosis, myocardial infarction,
stroke), death, emigration or 30 November 2013. We
used Cox proportional hazards regression to compute
hazard ratios (HRs) with 95% confidence intervals
(CIs) for each outcome, controlling for age, gender
and calendar year.

Results: Median follow-up time was 8.3 years (inter-
quartile range [IQR]: 2.7-15.5 years) for patients with
glucocorticoid treatment and 6.5 years (IQR: 2.6-12.7
years) for members of the comparison cohort. 54%
of patients were females, and the median age at first-
time prescription/index date was 59 (IQT: 43-72) and
58 (IQT: 42-71) for the treated patients and their
matched comparators, respectively. Compared with
the general population cohort, risk of pulmonary
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embolism and deep venous thrombosis was increased
among patients with glucocorticoid treatment during
24 years follow-up, adjusted HR: 1.77 (95% CI,
1.58-1.98) and 1.88 (95% CI, 1.73-2.05), respectively.
The risk of myocardial infarction increased only mar-
ginally for patients treated with glucocorticoid (ad-
justed HR: 1.10 (95% CI, 1.04-1.17)). The stroke
incidence was similar in the two cohorts throughout
follow-up, HR: 0.99 (96%CI, 0.94–1.04).

Conclusions: Use of oral glucocorticoids was associ-
ated with an elevated risk of venous thromboembo-
lism, but not for myocardial infarction and stroke.

1023. Risk of Idiopathic Pulmonary Fibrosis (IPF)
in Patients Exposed to Statins and Other Lipid
Lowering Agents

Daina B. Esposito1, Crystal N. Holick1, Macarius
Donneyong2, Vibha Desai1 and Stephan Lanes1

1Safety and Epidemiology, HealthCore Inc., Andover,
MA, United States; 2Brigham and Womens Hospital,
Boston, MA, United States

Background: Idiopathic pulmonary fibrosis (IPF), the
most common interstitial lung disease (ILD), is an irre-
versible interstitial pneumonia with a dismal progno-
sis. There is conflicting evidence on the relation
between statin use and IPF.

Objectives: To assess the relation between statins and
IPF and ILD, and compare the risk of IPF and ILD in
high versus low-potency statin users.

Methods: We used the HealthCore Integrated Re-
search Database to establish a cohort of new-users of
statins and other lipid lowering agents ≥50 years old
with ≥6 months of continuous health plan eligibility
prior to the first lipid-lowering agent dispensing. IPF
was identified by a validated algorithm. ILD, included
as a secondary outcome because an ILD that the clini-
cian attributed to statin therapy would not be classified
as idiopathic, were identified using applicable ICD-9
diagnosis codes. We controlled confounding using
propensity scores and estimated the incidence rate ra-
tio of IPF and ILD for use of statins versus other
lipid-lowering agents.

Results: We analyzed 714,474 statin users and
106,428 patients who used other lipid-lowering
agents. Mean age of each group at the initiation of
therapy was 60 years. Among statin users, we

identified 274 IPF cases and 10,751 ILD cases.
Among other lipid-lowering agent users, we identified
39 IPF cases and 1,878 ILD cases. The RR estimate
for IPF was 1.13 (95% CI 0.80 – 1.58) for statin users
versus users of other lipid- lowering agents, and 0.80
(95% CI 0.42 – 1.51) for users of high versus low po-
tency statins. The RR estimate for ILD was 0.87 (95%
CI 0.83 – 0.91) for statin users versus other lipid-low-
ering agent users and 1.35 (95% CI 1.23-1.49) for high
versus low potency statin users.

Conclusions: We did not identify a relation between
statin use and IPF, however statin-users had a lower
risk of ILD than did users of other lipid lower agents.
High potency statin users had an increased risk of ILD,
compared to low potency statin users.

1024. Increased Risk of Stroke with Co-Exposure
of Acute Respiratory Infection and NSAIDs Use: A
Nationwide Case-Crossover Study

Yao-Chun Wen1, Fei-Yuan Hsiao1,2,3, Li-Jiuan
Shen1,2,3 and Cheng-Chung Fang4

1Graduate Institute of Clinical Pharmacy, National
Taiwan University, Taipei, Taiwan; 2School of Phar-
macy, National Taiwan University, Taipei, Taiwan; 3

Department of Pharmacy, National Taiwan University
Hospital, Taipei, Taiwan; 4Department of Emergency
Medicine, National Taiwan University Hospital, Tai-
pei, Taiwan

Background: Previous evidence suggests that acute
respiratory infection (ARI) and NSAIDs (nonsteroidal
anti-inflammatory drugs) use are each associated with
an increased risk of stroke. However, it is unclear if si-
multaneous exposure to both further increases risk of
stroke.

Objectives: To assess the joint effect of ARI and
NSAIDs use on risk of ischemic and hemorrhagic
stroke.

Methods: We conducted a retrospective case-cross-
over study by Taiwan’s National Health Insurance Re-
search Database. All patients who had an incident
hospitalization with either ischemic or hemorrhagic
stroke between 2007 and 2011 were enrolled for anal-
ysis. The date of hospital admission with stroke was
the index date. We compared the following exposure
status between the case (1- to 7-day before the index
date) and matched control periods (366- to 372-day
before index date): co-exposure to ARI and NSAIDs,
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ARI only, NSAIDs only, or no exposure. Multivari-
able conditional regression models were used to esti-
mate adjusted odds ratios (aORs) of stroke associated
with NSAIDs and ARI co-exposure.

Results: We identified 23,618 patients with ischemic
stroke and 5,900 patients with hemorrhagic stroke.
Co-exposure to ARI and NSAIDs was associated with
a significantly increased risk of ischemic stroke (aOR,
2.28; 95% CI, 2.00-2.59) and hemorrhagic stroke
(aOR, 2.30; 95% CI, 1.72-3.08). There was an in-
creased risk of ischemic stroke associated with expo-
sure to ARI only (aOR, 2.11; 95% CI, 1.90-2.33) or
NSAIDs use only (aOR, 1.37; 95% CI, 1.29-1.46).
And there was also an increased risk of hemorrhagic
stroke associated with ARI only (aOR, 1.59; 95% CI,
1.28-1.98) or NSAIDs use only (aOR, 1.50; 95% CI,
1.31-1.71).

Conclusions: Co-exposure to ARI and NSAIDs use
may further increase risk of both ischemic and hemor-
rhagic stroke.

1025. The Key Role of Inhaler Use in COPD: A
Real-Life Study

Mathieu Molimard1,2, Chantale Raherison1,2,
Stéphanie Lamarque1,3,4, Séverine Lignot-
Maleyran1,3,4, Aurélie Balestra1,3,4, Anais
Chartier1,3,4, Régis Lassalle1,3,4, Cécile Droz-
Perroteau1,3,4 and Pierre-Olivier Girodet1,3

1Université de Bordeaux, Bordeaux, France; 2

INSERM, U1219Bordeaux, France; 3Bordeaux
PharmacoEpi, INSERM CIC Bordeaux
CIC1401Bordeaux, France; 4Adera, Pessac, France

Background: Errors in inhaler use are frequent and
may impact effectiveness of treatment in COPD.

Objectives: To update data on device mishandling, in-
cluding new devices, in real life setting in France.

Methods: Cross-sectional observational study was
conducted in primary care between March and Oct
2015. Physicians had to include COPD patients ≥40
years old, current or ex-smokers (≥10 pack-years),
treated ≥1 month with a studied device. They com-
pleted a standard procedure to check inhaler technique
and documented natural history of COPD. Patients
were requested to take a puff of their inhaler without
any instructions. They were observed and rated by
the physician. Critical errors (i.e. substantially affect

dose delivery) were defined prior to the study by ex-
perts and not revealed to physicians. For each device,
patient inhaler technique was classified as: no error,
non critical error and critical error.

Results: 212 GPs and 50 pulmonologists recruited
2935 patients treated with at least 1 studied device:
Breezhaler®(n=876), Diskus®(n=452),
Handihaler®(n=598), pressurized Metered Dose In-
haler (pMDI, n=422), Respimat®(n=625) and
Turbuhaler® (n=420). Among 3393 inhalation tech-
nique evaluations, 25% was performed without any er-
ror, 45% with non critical error and 30% with at least 1
critical error. The proportion of subjects who read the
package leaflet is lower in case of critical error (53.9%;
95% CI, 50.8 to 56.9) vs no error (69.1%; 95% CI,
66.0 to 72.2). Critical errors are respectively made in
15.4%, 21.2%, 29.3%, 32.1%, 43.8%, 46.9%, of inha-
lation assessment tests with Breezhaler®, Diskus®,
Handihaler®, Turbuhaler®, pMDI and Respimat®.
For patients treated ≥3 months, frequency of moderate
to severe exacerbations within the 3 previous months
is higher in case of critical error 38.5% (95% CI:
35.4 to 41.5) vs. no error 32.1% (95% CI: 28.9 to
35.4). Similar results are obtained for hospitalizations
or emergency room visits: 6.9% (95% CI: 5.3 to 8.5)
vs. 3.3% (95% CI: 2 to 4.5).

Conclusions: Inefficient inhaler technique remains
frequent and is associated with recent severe exacerba-
tions of COPD. Prospective studies are needed to con-
firm that efficient inhaler technique improves clinical
outcomes in COPD.

1026. LABA Safety in Actual Medical Practice:
Results from the Longitudinal, Time-Dependent
Analyses of the ASTROLAB Data

Eric H. Van Ganse1,2, Laurent Laforest1, Sandrine
Herbage3, Flore Jacoud3, Alexandra Dima4, Nathalie
Texier5, Montserrat Ferrer6, Marijn de Bruin4,7 and
The ASTROLAB Group1,2,3,4,5,6,7

1Lyon Pharmaco-Epidemiology Unit, Health Services
and Performance Research (HESPER), Claude Ber-
nard Lyon 1 University, Lyon, France; 2Respiratory
Medicine, Croix-Rousse University Hospital, Lyon,
France; 3Lyon Pharmaco-Epidemiology Unit- UMR
CNRS 5558Claude Bernard Lyon 1 University, Lyon,
France; 4Amsterdam School of Communication Re-
search ASCoR, University of Amsterdam, Amsterdam,
Netherlands; 5Kappa Santé, Paris, France; 6IMIM,
Hospital del Mar Medical, Research Institute,
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Barcelona, Spain; 7Aberdeen Health Psychology
Group, University of Aberdeen, ScotlandAberdeen,
United Kingdom

Background: The safety of Long-Acting -agonists
(LABAs) remains an issue in asthma. The
ASTROLAB FP-7 European project aimed to assess
LABA safety in actual medical practice.

Objectives: To assess the risk of severe asthma exacer-
bations (SAEx) in patients receiving LABAs in LABA/
ICs fixed-dose combinations (FDCs) or in single
LABAs (free combination with ICs or in monotherapy).

Methods: ASTROLAB included persistent asthma pa-
tients (6-40 yrs) prescribed ≥ 6 months out of 12 of
one of 4 therapy patterns: ICs without LABAs,
LABAs without ICs, LABAs and ICs in separate can-
isters (LABA + ICs) and LABA/ICs FDCs. Patients
were prospectively followed for ≥ 12 months, with
collection of data on drug exposure and severe asthma
exacerbations (SAEx: courses of oral steroids and/or
unplanned medical contacts for asthma) by com-
puter-assisted telephone interviews every 4 months
and monthly text messages. Generalized linear mixed
models were used to assess the risk of SAEx during
follow-up, according to time-dependent exposure to
single LABAs and LABA/ICs FDCs, adjusted for
baseline severity and concomitant therapy.

Results: Among 908 patients (mean age=21.8, 46.6%
women), those under ICs without LABA, LABAs
without IC, LABAs and ICs in separate canisters and
FDCs were 28.9%, 3.0%, 9.1% and 59.0% at inclu-
sion, respectively. After adjustment for baseline sever-
ity, increased risks were observed under single LABA
exposure and LABA/ICs FDCs: OR=1.24, 95%CI=
[0.75-2.04] and OR=1.03, 95%CI= [0.75-1.31],
respectively.

Conclusions: Non significantly increased risks were
observed under the two LABA exposures (FDCs and
single LABAs). However, the risk was 24% higher
in patients under single LABAs, while it was only
marginally increased (3%) for FDCs. The data suggest
that FDCs have a satisfactory safety profile while the
safety of single LABAs should be verified on larger
patient counts.

1027. Development of a Risk Model for
Uncontrolled Pneumonia in Hospitalized Patients

Yoonyoung Choi1, Benjamin Staley2, Carl
Henriksen1, Gigi Lipori2, Babette Brumback3 and
Almut G. Winterstein1,4

1Department of Pharmaceutical Outcomes and Policy,
College of Pharmacy, University of Florida, Gaines-
ville, FL, United States; 2UF Health Shands Hospital,
Gainesville, FL, United States; 3Biostatistics, College
of Public Health and Health Professionals and Col-
lege of Medicine, University of Florida, Gainesville,
FL, United States; 4Department of Epidemiology, Col-
lege of Public Health and Health Professionals and
College of Medicine, University of Florida, Gaines-
ville, FL, United States

Background: Care of inpatients with community-ac-
quire pneumonia (CAP) has been one of core metrics
to determine hospitals’ quality of care. Real-time
models that can predict admissions with uncontrolled
CAP may assist in directing care to patients at greatest
need for intervention.

Objectives: This study aimed to identify risk factors
for uncontrolled CAP, and construct a dynamic risk
model that can be implemented in hospitals’ electronic
health record systems to prioritize patients at greatest
risk.

Methods: We established a retrospective cohort from
the two largest University of Florida (UF) affiliated
hospitals including admissions aged ≥ 18 years with
CAP between January 2012 and October 2013. We
identified risk factors for development of uncontrolled
CAP from literature, clinician inputs and a technical
expert panel. All risk factors were operationalized
allowing for automated EHR retrieval. Uncontrolled
CAP was defined using respiratory signs (respiratory
rate, oxygen levels [SaO2, PaO2 or PaO2/FiO2] or
mechanical ventilation) and other clinical symptoms
(temperature, heart rate or leukocytosis) exceeding
thresholds. For each of the first three hospital days,
we used multivariate logistic regression with a full, ex-
pert selected and backward eliminated set of risk fac-
tors, to predict uncontrolled CAP on day 4.

Results: A total of 527 cases of uncontrolled pneumo-
nia (13.3%) occurred in 3,973 at-risk days during the
study period. C-statistics varied from 0.71 for hospital
day 1 to 0.77 for hospital day 3 and 0.73 for a model
combining all 3 days. Strong predictors included ane-
mia (Odds ratio (OR)=1.33 [95% CI 1.06-1.67]), in-
appropriate initial CAP therapy (OR=1.52 [1.17-
1.99]), enteral feeding (OR=1.67 [1.30-2.14]), liver
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injury (OR=1.31 [1.04-1.66]), PPI or H2-antagonist
use (OR=1.90 [1.49-2.41]), septic shock (OR=2.53
[1.88-3.40]), uremia (OR=1.42 [1.08-1.85]) and other
viral respiratory infection (OR=2.35 [1.23-4.49]).

Conclusions: The dynamic risk models for uncon-
trolled pneumonia achieved satisfactory predictive va-
lidity. All risk factors were operationalized from
discrete EHR fields and allow full automation for
real-time prediction of patients who develop uncon-
trolled CAP.

1028. Severe Acute Liver Injury Risk Among
Temozolomide Treated Brain Cancer Patients in
the HealthCore Integrated Research Environment

Scott C. Quinlan1, Anne Deitz2, Vibha Desai1, Jinghua
He2, Crystal N. Holick1 and Stephan Lanes1

1Safety and Epidemiology, HealthCore, Inc., Wilming-
ton, DE, United States; 2Merck Research Laborato-
ries, North Wales, PA, United States

Background: Temozolomide (TEMODAR®, Merck
& Co, Inc.) is an alkylating agent approved in 1999
and indicated in the US for treatment of adult patients
with glioblastoma multiforme (GBM). There have
been post-marketing reports of hepatic injury in temo-
zolomide treated patients.

Objectives: To assess the relation, if any, between
temozolomide exposure and severe acute liver injury
(SALI) in brain cancer (BC) patients.

Methods: We conducted a retrospective case-control
study nested within a cohort of patients with malignant
BC in the HealthCore Integrated Research DatabaseSM

(HIRD). Patients were identified by having two medi-
cal claims with BC diagnosis on different dates, the
latter of which defined the index date. Cohort mem-
bers were followed forward from this index date to
identify potential SALI cases. Potential SALI cases
were adjudicated by independent medical record re-
view and confirmed cases were matched on age and
calendar year of index date to five controls using inci-
dence density sampling. We assessed the relation be-
tween temozolomide exposure and SALI using
conditional logistic regression models, controlling for
variables that changed the temozolomide effect esti-
mate by more than 10%.

Results: An initial cohort of 11,799 BC patients
yielded 250 potential SALI cases. Medical records

were obtained for 113, of which 61 were confirmed
by adjudication and matched to 305 controls. Temozo-
lomide exposure was more common among controls
(22.0%) than cases (18.0%), and no SALI cases were
currently exposed at the time of the event. Current/re-
cent temozolomide exposure (≤30 days of SALI date)
was not associated with increased SALI risk in ad-
justed models (Odds Ratio [OR]: 0.62; 95% Confi-
dence Interval [CI]: 0.21-1.85). A sensitivity analysis
that included potential SALI cases without medical re-
cord information revealed no association between tem-
ozolomide use and SALI risk (OR: 1.04; 95% CI:
0.70-1.54).

Conclusions: We found no increased SALI risk asso-
ciated with temozolomide exposure. Although results
were based on small numbers of confirmed SALI
cases, sample size was sufficient to rule-out large rela-
tive increases in SALI risk (OR > 2).

1029. Proton-Pump Inhibitor Induced Risk of
Liver Cancer: A Nested Case-Control Study

Yu-Hsuan Joni Shao1,2, Kitaw Demissie2 and Szu-
Yuan Wu3,4

1Graduate Institution of Biomedical Informatics, Tai-
pei Medical University, Taipei, Taiwan; 2Department
of Epidemiology, Rutgers School of Public Health,
Piscataway, NJ, United States; 3Department of Radia-
tion Oncology, Wan Fang Hospital, Taipei Medical
University, Taipei, Taiwan; 4Department of Medicine,
College of Medicine, Taipei Medical University, Tai-
pei, Taiwan

Background: Proton pump inhibitors (PPI) are used
in treating gastroesophageal reflux and peptic ulcer.
However, omeprazole was found to be associated with
liver damage and might be a carcinogen.

Objectives: Whether long-term PPI use will increase
the risk of liver cancer (HCC) in patients without
hepatitis.

Methods: We conducted a nested case-control study
in a cohort in Taiwan National Health Insurance Re-
search Data in 2003-2013. Cases with incident HCC
were matched by incidence density sampling to con-
trols who remained without HCC at the date of the
cancer diagnosis for the corresponding case. We iden-
tified prescriptions duration between omeprazole in-
dex date and cancer diagnosis date. A patient
receiving ≥28 cumulative defined daily doses (cDDD)
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was defined as a user. Adjusted odds ratios (AOR)
were calculated using conditional logistic regression
adjusted for other comorbidities. For comparison, a
similar nested case-control analysis was performed
for other types of PPIs, which included
dexlansoprazole, esomeprazole, lansoprazole,
pantoprazole, and rabeprazole.

Results: There were 12812 cases and 128073 matched
controls. The AOR for HCC associated with omepra-
zole was 1.12 (95% confidence interval [CI], 0.97-
1.28). In considering the use of omeprazole according
to cDDD, the AOR was 1.11 (95% CI, 0.95-1.30),
1.19 (95% CI, 0.93-1.53) and 0.95 (95% CI, 0.62-
1.45) in patients exposed to omeprazole 28-90, 91-
180, and >180 cDDD, respectively, when compared
with those exposed to 0-27 cDDD. However, we
found HCC had a stronger association with other types
of PPIs with an AOR of 1.22 (95% CI, 1.01-1.48). A
dose–response effect was found in patients exposed
to other PPIs 91–180 and >180 cDDD. The AOR
was 1.17 (95% CI, 0.94-1.46), 1.21 (95% CI, 0.96-
1.53) and 1.34 (95% CI, 1.04-1.73) in the group of
28-90, 91-180 and >180 cDDD, respectively, when
compared with the group of 0-27 cDDD.

Conclusions: Omeprazole was not significantly asso-
ciated with the risk of HCC, but a long-term exposure
to other PPIs might increase the risk of HCC. Further
investigation is warranted to study whether the in-
creased risk is associated with stimulation of DNA-
damaged cell or any symptom associated with the
use of PPIs.

1030. The Risk of Alcohol-Related Mortality in
Patients with Psoriasis: A Population-Based
Cohort Study Using Linked Primary Care,
Hospital and Mortality Records

Rosa Parisi1, Roger T. Webb2, Christopher E. M.
Griffiths3 and Darren M. Ashcroft1

1Manchester Pharmacy School, University of Man-
chester, Manchester, United Kingdom; 2Centre for
Mental Health & Risk, Institute of Brain, Behaviour
& Mental Health, University of Manchester, Manches-
ter, United Kingdom; 3The Dermatology Centre, The
University of Manchester, Manchester Academic
Health Science Centre, Manchester, United Kingdom

Background: An excess risk of all-cause mortality
has been observed in patients with psoriasis, a disease

which may be associated with unhealthy lifestyle be-
haviours such as smoking and alcohol misuse.

Objectives: To investigate whether patients with pso-
riasis have an elevated risk of alcohol-related deaths.

Methods: A cohort of patients with psoriasis was
identified between 1998 and 2014 using the Clinical
Practice Research Datalink, linked to the Hospital Ep-
isode Statistics and to the Office of National Statistics
(ONS) mortality records. Up to 20 comparison patients
without psoriasis were matched by age, gender and
general practice to each patient with psoriasis. Alco-
hol-related deaths were identified via the ONS mortal-
ity records. Cox proportional hazard regression with
shared frailty was used to estimate the relative risk of
alcohol-related deaths. Analyses were adjusted to ac-
count for age, gender, depression, anxiety and area-
level social-economic status. Sensitivity analyses in-
cluded restricting the study to: i) an incident cohort
of patients with psoriasis and comparison group; and
ii) patients with at least six months follow-up.

Results: The cohort included 98,933 and 1,517,977
patients with and without psoriasis respectively,
followed-up for a median (IQR) of 4.6 (6.6) years.
Mean age at index date was 44 years (19); 55.76%
were female. The alcohol-related mortality rate was
0.48/1,000 person-years [0.43-0.54] for the psoriasis
group compared to 0.24/1,000 person-years [0.23-
0.25] for the comparison group. The age-and-gender
adjusted HR of alcohol-related death for psoriasis
was 1.94 [1.71-2.20], whereas the fully adjusted HR
was 1.83 [1.62-2.07]. Sensitivity analyses confirmed
the results of the primary analysis with the fully ad-
justed HR of alcohol-related death for psoriasis being:
i) 1.89 [1.61-2.23] and ii) 1.83 [1.61-2.09],
respectively.

Conclusions: People with psoriasis have almost dou-
ble the risk of dying due to alcohol-related deaths
compared to the general population. The results sug-
gest the need for improved detection and management
of alcohol misuse in patients with psoriasis in clinical
practice.

1031. Ophthalmic Adverse Effects In Cancer
Patients Treated With MEK Inhibitors: A Meta-
Analysis

Carlos Alves1,2, Inês Ribeiro1, Ana Penedones1,2,
Diogo Mendes1,2 and Francisco Batel Marques1,2
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1Central Portugal Regional Pharmacovigilance Unit
(UFC), Centre for Health Technology Assessment
and Drug Research (CHAD), AIBILI, Coimbra, Portu-
gal; 2School of Pharmacy, University of Coimbra, Co-
imbra, Portugal

Background: Treatment with MEK inhibitors reduced
neoplastic disease progression and improved the re-
sponse rate, particularly in melanoma. However, these
drugs were also associated with ophthalmic
iatrogenics.

Objectives: This meta-analysis aims to evaluate the
risk of ophthalmic adverse effects associated with
MEK inhibitors.

Methods: A literature search was conducted in
Pubmed from its inception until December 2015. Eli-
gible studies were Phase II and Phase III randomized
clinical trials (RCTs) including cancer patients which
have been designed to evaluate the efficacy and safety
of MEK inhibitors (binimetinib, cobimetinib,
selumetinib and trametinib) versus placebo or active
control. Overall risk of ophthalmic adverse effects,
chorioretinopathy, retinal detachment, blurred vision,
uveitis and eye hemorrhage were the assessed out-
comes. Peto odds ratios (ORs) with the 95% confi-
dence intervals (CI) were pooled. Between-study
heterogeneity was assessed using I2 statistics. Sensitiv-
ity analysis was conducted to evaluate the influence of
type of cancer (melanoma vs non-melanoma) and
RCT’ phase in risk estimates.

Results: Eleven RCTs were included in this meta-
analysis, one evaluating cobimetinib, six evaluating
trametinib and four evaluating selumetinib. RCT eval-
uating binimetinib did not meet the inclusion criteria.
Overall, MEK inhibitors were associated with an in-
creased risk of ophthalmic adverse effects (OR 1.73;
95%CI 1.33-2.24; p<0,0001; I2=83,3%). An in-
creased risk was also estimated for chorioretinopathy
(OR 4.96; 95%CI 2.62-9.41; p<0,0001; I2=0%), ret-
inal detachment (OR 7.01; 95%CI 2.99-16.47);
p<0,0001; I2=0,0%), blurred vision (OR 1.92; 95%
CI 1.21-3.05; p=0,006; I2=47,6%), but not for uveitis
(OR 0.99; 95%CI 0.14-7.03; p=0,991; I2=3,6%) or
eye hemorrhage (OR 0.72; 95%CI 0.04-12.39;
p=0,824; I2=32,5%). Risk estimates did not signifi-
cantly changed when results were stratified according
to type of cancer or RCT’ phase.

Conclusions: Treatment with MEK inhibitors seems
to increase the risk of ophthalmic adverse effects. A

need for monitoring the safety of this class of drugs
exists. Regulators, clinicians and other healthcare pro-
fessionals must, together, be involved in this process.

1032. Impact Of Anti-Inflammatory Drugs On Risk
Of Depression And Anxiety After Intensive Care
Requiring Mechanical Ventilation

Clara R. Medici1, Søren D. Østergaard2, Henrik T.
Sørensen1, Lars Pedersen1 and Christian F.
Christiansen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Psychosis Re-
search Unit, Aarhus University Hospital, Risskov,
Aarhus, Denmark

Background: Critically ill patients are at increased
risk of mental illness, including depression and anxi-
ety. Critically ill patients exhibit high levels of inflam-
mation, which plays a role in mental illness.

Objectives: To examine the impact of pre-admission
use of nonsteroidal anti-inflammatory drugs
(NSAIDs), glucocorticoids, statins, or a combination
of these on risk of depression and anxiety after inten-
sive care requiring mechanical ventilation.

Methods: Nationwide registry-based cohort study in-
cluding all patients >18 years) treated with mechani-
cal ventilation in Danish intensive care units during
2005-2013. We excluded patients with a diagnosis of
psychiatric disorders or use of antidepressants, anxio-
lytics, or antipsychotics within a year prior to intensive
care. Use of NSAIDs, glucocorticoids, statins, or com-
binations of these was identified from filled
prescriptions.
We computed 3-year risk of depression and anxiety

diagnosis and/or prescriptions for antidepressants and
anxiolytics in users and nonusers of these anti-inflam-
matory drugs using the cumulative incidence method,
accounting for death as a competing risk. The risk of
depression and anxiety was compared using Cox re-
gression hazard ratios adjusted for potential confound-
ing factors (e.g. comorbidity and socio-economic
status). Propensity score matched analyses will be
presented.

Results: We included 50,631 patients: 16,089 current
statin users, 4,696 current NSAID users, 2,550 current
glucocorticoid users and 2,259 combination users.
Comparing current users with non-users the 3-year
risk of anxiety and depression was 17.8% vs. 19.9%
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(adjusted HR 0.85; 95%-CI 0.80-0.89) for statin,
20.7% vs. 18.3% (adjusted HR 1.10; 95%-CI 1.02-
1.19) for NSAIDs, 17.4% vs. 19.1% (adjusted HR
1.05; 95%-CI 0.95-1.18) for glucocorticoids, 18.8%
vs. 19.1% (adjusted HR 1.04; 95%-CI 0.94-1.16) for
combinations.

Conclusions: NSAIDs are associated with a slightly
elevated risk of depression and anxiety after intensive
care treatment. Glucocorticoids or combinations did
not alter the risk. Statins may be associated with a pro-
tective effect.

1033. Utilization of Belatacept in Renal Transplant
Recipients in USA

Xuerong Wen1, Karl L. Womer1, Michael J. Casey1,
Alsonso H. Santos1 and Abraham G. Hartzema2

1Department of Medicine, University of Florida,
Gainesville, FL, United States; 2Department of Phar-
maceutical Outcomes and Policy, University of Flor-
ida, Gainesville, FL, United States

Background: The high incidence of acute rejection is
a major concern for using belatacept in renal transplant
recipients.

Objectives: To investigate the utilization and clinical
outcomes of belatacept in real clinical settings.

Methods: We conducted a retrospective cohort study
based on the Scientific Registry of Transplant Recipi-
ents (SRTR) data. We included solitary kidney trans-
plant adult recipients, and received belatacept or
tacrolimus or both during transplant surgery after June
1st, 2011 and followed up to December 2nd, 2014.
The primary 1-year outcome included: composite pa-
tient death or graft loss and incidence of biopsy-
proven acute rejection (BPAR). The secondary 1-year
outcomes included mean estimated glomerular filtra-
tion rate (eGFR, mL/min/1.73m2), the incidence of
new-onset diabetes after transplantation (NODAT).
Recipient and donor’s characteristics were adjusted
in Multivariate Cox model. Subgroup analyses were
conducted in the patients with or without Lympho-
cyte-Depleting (LD) inductions.

Results: The study included 50,244 recipients, with
417 receiving belatacept + tacrolimus, 458 receiving
belatacept-alone, and 49,369 receiving tacrolimus-
alone. The rates of composite patient death or graft
loss in the two belatacept regimens were noninferior

to that of the tacrolimus group. The rates of BPAR
were similar between belatacept + tacrolimus and
belatacept-alone in all recipients (16.8% vs 18.8%),
whereas, were significantly higher than those in the ta-
crolimus-alone group. The use of LD induction drugs
was associated with lower BPAR rates in the recipi-
ents who received belatacept-alone (14.6% vs 23.1%,
P=0.02). eGFR was no different between belatacept-
and tacrolimus-treated patients at 12 months. The risk
of NODAT was significantly lower in the two
belatacept groups than in the tacrolimus-alone group
(1.7% vs 2.2% vs 3.8%, respectively, P=0.01). In
multivariate Cox analyses, belatacept-alone shows a
significant higher risk of BPAR than tacrolimus-alone
(aHR: 2.36, P<.0001), and belatacept + tacrolimus
(aHR:1.88, P=0.002).

Conclusions: Combining belatacept with tacrolimus
or LD induction can reduce acute rejection. Further in-
vestigation on detailed regimen of belatacept is neces-
sary for its safe use.

1034. Future Perspectives of Study of Acute Liver
Transplant (SALT): What Is Going on Since 2007?

Sinem Ezgi Gulmez, Séverine Lignot-Maleyran,
Sophie Micon, Régis Lassalle, Jérémy Jové and
Nicholas Moore

Medical Pharmacology, Université de Bordeaux, Bor-
deaux PharmacoEpi, Plateforme de Recherche en
Pharmaco-épidémiologie, CIC Bordeaux
CIC1401Bordeaux, France

Background: SALT-I created a network of European
liver transplant centres (LTC), also accumulated con-
siderable data on drug-exposed acute liver failure lead-
ing to registration for transplantation (ALFT) over the
years 2005-2007. The national coordinators of these
centres have expressed a desire to continue this
collaboration.

Objectives: To extend SALT as EURO-SALT project.

Methods: SALT-II follows the same methodology as
SALT-I extending the retrospective part for 7 years
(2008-2014). SALT-III is the prospective study of
drug-exposed ALFT in LTC with anticipated duration
of case recruitment ≥2.5 years. Blood sample is drawn
and kept for genetic and drug detection. EURO-SALT
is envisaged in 10 countries; five from original SALT
(France, Ireland, Italy, Netherlands, UK), five new
(Denmark, Finland, Germany, Spain, Sweden). i)
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Retrospective part (SALT-II methodology) will evalu-
ate a 10-year period (2005-2015), providing the risk
evaluation of drug-associated ALFT for a 10 year-pe-
riod in 10 countries. ii) Prospective part (SALT-III
methodology) will build a surveillance network of Eu-
ropean LTC, thus providing real-time assessment of
emerging risks related to drugs newly introduced to
the market, allowing for earlier signal identification
of a major drug-related public health issue. Prospec-
tive case inclusion period of EURO-SALT is antici-
pated from 2017 to 2020 in 10 countries, depending
on the start year of EURO-SALT.

Results: In France, data analyses of SALT-II and case
inclusion in SALT-III ongoing smoothly. ANSM has
expressed its interest in EURO-SALT and financed a
feasibility study, EURO-SALT(f) scheduled for 2016.

Conclusions: This study has been proven feasible by
SALT-I study, even on a wider scale. The new
methods to be developed are use of hospital informa-
tion systems to store and extract case data, systematic
retrieval of blood samples for pharmacokinetic, toxi-
cological and pharmacogenetic evaluation of drug
hepatotoxicity, identifying possible co-factors or drugs
that might worsen the prognosis or outcome of the ini-
tial liver injury. Linking to claims databases could pro-
vide more exposure information. This is a novel issue
that has not been yet studied systematically.

1035. SALT-III: Prospective Study of Drug-
Exposed Acute Liver Failure (ALF)

Sinem Ezgi Gulmez, Séverine Lignot-Maleyran,
Sophie Micon, Régis Lassalle, Jérémy Jové and
Nicholas Moore

Medical Pharmacology, Université de Bordeaux, Bor-
deaux PharmacoEpi, Plateforme de Recherche en
Pharmaco-épidémiologie, CIC Bordeaux
CIC1401Bordeaux, France

Background: In SALT-I (Study of Acute Liver Trans-
plant) similar per-user risk of ALFT between NSAIDs
and a 3-fold higher rate of ALFT in non-overdose
paracetamol users were found. SALT-II extends the
retrospective part to 2008-2013, thus increasing
power. SALT-III takes advantage of this network of
liver transplantation centres (LTC) to do a prospective
case-population surveillance of ALFT.

Objectives: To develop LTC network for the identifi-
cation of drug-related ALFT, and to compute event

rates for the drugs from the exposure data provided
by the national healthcare insurance system.

Methods: Prospective case-population study of drug-
exposed ALFT cases in LTC. Inclusion period is 2
years. ALFT cases will be further examined if with/
without defined clinical cause. Drug exposure will be
investigated for all ALFT cases using all available data
including evidence of drug dispensation. Blood sam-
ples are drawn and kept for further genetic analyses.
The reference population is the whole country popula-
tions. The numerator of the incidence rate in the case-
population study is the number of ALFT cases where
the patient was exposed to the drug(s) of interest
within 30 days prior to index date. The denominator
of the incidence rate is the population exposure to
the drug(s) of interest, determined from the national
healthcare insurance system as number of patients ex-
posed per year, and as number of DDD dispensed for
the drug and within the drug’s ATC class. Incidence
rates to the general population will then be computed
adjusted for risk factors.

Results: The estimated number of all-cause ALFT
cases to be included is 120 over the study period,
based on SALT- I results. To date, 29 ALFT cases
are included.

Conclusions: The study is ongoing smoothly in
France with the enthusiastic collaboration of the
LTC. The prospective nature allows for real-time as-
sessment of emerging risks related to drugs newly in-
troduced to the market, thus earlier signal
identification of a major drug-related public health is-
sue. Furthermore, determining genetic risk factors will
help clarifying underlying conditions. Finally, the
methodology will serve for EURO-SALT project.

1036. Comparison of Outcomes Following a Switch
from a Brand to an Authorized vs. Independent
Generic Drug

Richard A. Hansen1, Jingjing Qian1, Richard Berg2,
James Linneman2, Enrique Seoane-Vazquez3, Sarah
Dutcher4, Saeid Raofi4 and Peggy Peissig2

1Harrison School of Pharmacy - Department of
Health Outcomes Research and Policy, Auburn Uni-
versity, Auburn, AL, United States; 2Biomedical Infor-
matics Research Center, Marshfield Clinic Research
Foundation, Marshfield, WI, United States; 3Interna-
tional Center for Pharmaceutical Economics and Pol-
icy, Massachusetts College of Pharmacy and Health
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Sciences, Boston, MA, United States; 4Office of Ge-
neric Drugs, U.S. Food and Drug Administration, Sil-
ver Spring, MD, United States

Background: Authorized generic drugs are chemi-
cally identical to brand drugs and marketed under the
brand drug’s new drug application, which is supported
by trial data on efficacy and safety. Independent ge-
nerics are required to demonstrate bioequivalence to
the brand drug, but their approval does not require data
to demonstrate comparable clinical outcomes.

Objectives: To compare health services use and likeli-
hood of medication discontinuation between autho-
rized and independent generic drugs, which serves as
a proxy brand vs. generic comparison that minimizes
possible brand drug perception bias.

Methods: A retrospective cohort study was conducted
using claims and electronic medical records data from a
regional U.S. healthcare system. Seven drugs with au-
thorized and independent generics marketed between
1999 and 2014 were evaluated, including alendronate,
amlodipine, citalopram, gabapentin, paroxetine, sertra-
line, and simvastatin. Eligible adult patients received a
brand drug within 6 months preceding generic entry
and then switched to an authorized or independent ge-
neric within 30 months following generic entry. All-
cause emergency department visits, hospitalizations,
and medication discontinuation were measured during
12 months following the index brand-to-generic switch
date. Multivariable logistic regression models assessed
how generic type was related to these outcomes, con-
trolling for pre-index covariates.

Results: Among 5,234 unique patients on a brand drug of
interest prior to generic entry, 4,900 (93.6%) switched to a
generic within 30 months of generic availability. Patients
using authorized vs. independent generics had a similar
likelihood of all-cause hospitalization (OR=1.14; 95%
CI 0.91-1.43) and medication discontinuation
(OR=1.04; 95% CI 0.91-1.19), but a slightly higher like-
lihood of ED visits (OR=1.33; 95% CI 1.11-1.61).

Conclusions: Similar likelihood of hospitalization and
medication discontinuation between authorized and in-
dependent generics indirectly supports similar out-
comes for generic compared with brand drugs. The
finding of higher ED visits with authorized generics
needs further investigation.

1037. Potential Prescribing Omissions Among
older US Adults According to START Criteria

Marcela Jiron1, Virginia Pate2, Laura C. Hanson3,
Michele Jonsson Funk2 and Til Stürmer2

1Ciencias y Tecnología Farmacéutica, Faculty of
Chemistry and Pharmaceutical Sciences, University
of Chile, Santiago, Chile; 2Epidemiology, Gillings
School of Global Public Health, University of North
Carolina at Chapel Hill, North Carolina, United
States; 3Division of Geriatric Medicine, School of
Medicine, University of North Carolina at Chapel
Hill, North Carolina, United States

Background: Potential prescribing omissions (PPOs)
increase the risk of adverse outcomes in older adults.
PPOs are an important part of potentially inappropriate
prescribing (PIP). In Europe, PPOs have been identi-
fied using the Screening Tool to Alert doctors to Right
Treatment (START) criteria. US data using these
criteria are lacking.

Objectives: To describe the extent of PPO in older US
adults using the 2015 START criteria.

Methods: We used a national random sample of
Medicare beneficiaries covered by fee-for-service
Parts A, B, and D in at least one month from 2007-
2013. We estimated the prevalence of PPO as a ratio
of the number of older adults without the recom-
mended prescription for 4 months after the qualifying
diagnosis, divided by the number of older adult bene-
ficiaries with the diagnosis during the month. We also
estimated prevalence of PPO using an adapted version
of START criteria in which we excluded beneficiaries
with contraindications to the recommended treatment
or who received second line treatments. We identified
new diagnoses of interest after a 12-month washout
period without a diagnosis nor treatment for that con-
dition to avoid counting patients having stopped med-
ication due to side effects as PPO. Over the counter
(OTC) drugs were excluded on these results because
lack of data.

Results: A total of 43,430 patients and 1,734,089 ob-
servations were included during the study period. The
mean ± SD age was 76.6 ± 7.8 years (38.2% of aged
≥80), 64.7% were women, and 85.4% were white. A
total of 33,601 beneficiaries and 588,153 observations
had at least one diagnosis included in START criteria.
The most common PPOs were lack of
bisphosphonates among beneficiaries on maintenance
corticosteroid therapy (45,748 of 53,445; 85.6%) and
lack of ACE inhibitors among patients with a new
acute myocardial infarction (922 of 1,164; 79.2%).
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Conclusions: PPOs are highly prevalent among older
US people between 2007 and 2013 according to
START Criteria. START criteria are more difficult
to implement in claims data than other forms of
PIP and suffer from the lack of data on OTC drugs.
Nevertheless, strategies to monitor PIP to improve
quality of care should include highly prevalent
PPOs.

1038. Stevens-Johnson Syndrome and Toxic
Epidermal Necrolysis: A Population-Based Case-
Control Study

Noel C. Frey1,2, Michael Bodmer3, Andreas Bircher4,
Susan S. Jick5, Christoph R. Meier1,2,5 and Julia
Spoendlin1,2

1Basel Pharmacoepidemiology Unit, Division of Clin-
ical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Basel-Stadt, Switzerland; 2Hospital Pharmacy, Uni-
versity Hospital Basel, Basel, Basel-Stadt, Switzer-
land; 3Internal Medicine, Cantonal Hospital Zug,
Baar, Zug, Switzerland; 4Allergology, University Hos-
pital Basel, Basel, Basel-Stadt, Switzerland; 5Boston
Collaborative Drug Surveillance Program, Boston
University, Lexington, MA, United States

Background: Stevens-Johnson syndrome (SJS) and
toxic epidermal necrolysis (TEN) are severe cutaneous
adverse drug reactions. Previous hospital-based case-
control studies identified allopurinol, aromatic antiepi-
leptics, sulphonamide antibiotics (mostly
cotrimoxazole, i.e. sulfamethoxazole/trimethoprim),
oxicam analgesics, and nevirapine as the main culprit
drugs. Other antibiotic classes and other specific drugs
have been associated with insufficient evidence.

Objectives: To quantify the risks for SJS/TEN associ-
ated with the use of specific drugs.

Methods: We conducted a matched (1:4) case-control
study using the UK-based Clinical Practice Research
Datalink. Cases were 488 patients with a incident diag-
nosis of SJS/TEN between 1995 and 2014 (validation
presented separately). In conditional logistic regres-
sion analyses (multivariable if ≥3 exposed cases/con-
trols), we calculated odds ratios (OR) for SJS/TEN
and first-time prescription of various drugs ≤84 days
before SJS/TEN onset. For drugs with potential for
confounding by indication we performed the same
analyses excluding the last 14 days before SJS/TEN
onset.

Results: We observed increased OR for most previ-
ously identified main culprit drugs (i.e. carbamaze-
pine, lamotrigine, phenytoin, allopurinol [insufficient
numbers for oxicam analgesics and nevirapine]), but
also for aminopenicillins, quinolones, and cephalospo-
rins. The OR for SJS/TEN were increased in associa-
tion with trimethoprim only use (OR 9.35, 95% CI
3.62-24.18), but not for other sulphonamide antibi-
otics. We further observed previously unreported asso-
ciations for COX-2 inhibitors (crude OR 24.17, 95%
CI 2.91-200.77), omeprazole (OR 4.25, 95% CI
1.34-13.49), and lansoprazole (OR 5.85, 95% CI
1.39-24.64).

Conclusions: The observed associations between SJS/
TEN and previously identified culprit drugs support
the findings of previous studies and corroborate the va-
lidity of this SJS/TEN study population (first large
SJS/TEN study population from a longitudinal data-
base). Our results further suggest that trimethoprim
may trigger SJS/TEN. The observed associations of
SJS/TEN with COX-2 inhibitors, omeprazole, and
lansoprazole remain to be confirmed in further
research.

1039. Stevens - Johnson Syndrome Associated with
Dimenhydrinate

Sareeya Wechwithan

Health Product Vigilance Center, Ministry of Public
Health, Nonthaburi, Thailand

Background: Dimenhydrinate is in the ethanolamine
group of histamine receptor H1-antagonists which
used for the relief of allergic conditions. Stevens-John-
son syndrome (SJS) and toxic epidermal necrolysis
(TEN) are rare immune-mediated severe cutaneous ad-
verse reactions and drug-induced. Antibacterial sul-
fonamides, anticonvulsants, nonsteroidal anti-
inflammatory drugs and allopurinol are the most drug
or drug groups commonly implicated for SJS and
TEN. Previously, Dimenhydrinate is rarely found to
induce SJS and TEN.

Objectives: To identify SJS-Dimenhydrinate cases
from the spontaneous ADRs reporting system.

Methods: The spontaneous ADRs reports, sent to the
national pharmacovigilance center, Ministry of Public
Health, Thailand until year 2013 were analyzed. The
inclusion criteria were the serious outcome of Ste-
vens-Johnson syndrome. Furthermore, the SJS was
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categorized as certain related to Dimenhydrinate, as
evaluated by the Naranjo adverse drug reaction proba-
bility assessment tool.

Results: Until 2013, thirty-six cases of SJS-Dimen-
hydrinate were reported to the national
pharmacovigilance center, Thailand. We found two
cases out of thirty-six which Dimenhydrinate was
the only suspected drug and the Naranjo algorithm
causality assessment resulted in certain. One was fe-
male, age 85 years, receiving Dimenhydrinate for
dizziness. Patient developed SJS within 24 hours
and requiring hospitalization. Another was female;
16 years old developed SJS after prescribing in the
same day. No history of drug allergy was noted in
both patients.

Conclusions: SJS-Dimenhydrinate was uncommon.
Although the two cases in Thailand were very rare
but the reaction was very serious. Additionally, there
were none contributing factors. The mechanism of ac-
tions and gene specification of SJS-Dimenhydrinate
studies were fewer. Safety risk communication of
SJS-Dimenhydrinate to the healthcare professionals
is imposed.

1040. Mapping of Existing Data Sources for the
Conduct of Real-World Studies in Duchenne
Muscular Dystrophy (DMD) in North America and
Europe

Aurore Bergamasco1, Chung-Yan Yuen2, Tzuyung D.
Kou3 and Yola Moride1,2,4

1YOLARX Consultants, Paris, France; 2University of
Montreal, Montreal, Canada; 3Global
Pharmacovigilance & Epidemiology, Bristol-Myers
Squibb Company, Hopewell, United States; 4YOLARX
Consultants, Montreal, Canada

Background: Duchenne muscular dystrophy (DMD)
is a genetic disorder characterized by progressive mus-
cle wasting and weakness. This rare disease primarily
affects boys, representing about 1 in 3,500 male births
worldwide. Evidence generation on the safety and ef-
fectiveness of new therapies increasingly requires the
collection of insight from routine clinical settings or
real world data (RWD). In rare diseases, although it
is recognized that a number of local registries exist,
the availability of RWD remains limited. To data, no
repository of such information has been created for
DMD.

Objectives: To identify and characterize existing
RWD sources that record treatment patterns and dis-
ease management for DMD patients in North America
(US, Canada, Mexico) and Europe (EU 27).

Methods: Existing data sources were identified
through a systematic literature search, using Medline
and Embase (1/01/2006-22/01/2016). Search strate-
gies combined the following concepts, using MeSH
and Emtree terms: DMD, RWD, and countries of in-
terest. Clinical trials, case reports/series, literature re-
views, or opinions were excluded. Identified abstracts
were screened for relevance. Retained data sources
were reviewed in depth in order to extract the follow-
ing characteristics in a standardized matrix: country,
type, number of patients, availability of disease-spe-
cific variables (i.e., biomarkers, PRO etc.), healthcare
utilization, linkage capabilities, and access policy.

Results: Literature search yielded 994 abstracts (332
from North America (NA) and 662 from EU). Follow-
ing screening, respectively for NA and EU, 45 and 60
publications corresponding to 23 and 44 potential da-
tabases were retained for in-depth review. Disease reg-
istries were the most common, accounting for 24
(35.8%) of sources followed by medical records and
EMRs (N=8, 25.4%). Data elements available in each
data source and usefulness for observational research
will be presented.

Conclusions: Having a repository of existing RWD
sources for rare diseases such as DMD is key to sup-
port future clinical research on the safety and effec-
tiveness of new treatments.

1041. Mapping of Existing Disease-Specific Data
Sources in Latin America for the Conduct of Real-
World Studies

Aurore Bergamasco1, Teigna Arredondo-Bisono1,
Gerardo Machnicki2, Camilo Obando2, Julio Azzael
Hernandez-Moran2, Alan Andryc3, Xiaoying Wu3,
Louis Pozzo4, Surendranath Gutta5 and Yola
Moride1,6

1YOLARX Consultants, Paris, France; 2Janssen
LATAM, Buenos Aires, Argentina; 3Janssen Pharma-
ceutical Research & Development, Philadelphia,
United States; 4Janssen Pharmaceuticals, New York,
United States; 5Janssen Research & Development,
Princeton, United States; 6YOLARX Consultants Inc,
Montreal, Canada
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Background: Safety and cost-effectiveness assess-
ment of new drugs increasingly require the collection
of disease-specific variables. Given the importance
of having fit-for-purpose data sources, while
ensuring efficiencies in preventing duplication of
data collection, absence of a central repository of
longitudinal and disease-specific data sources in
Latin America (LATAM) represents a major
challenge.

Objectives: i) Identify and characterize existing real-
world data sources in LATAM for 5 selected disease
areas: hematology/oncology; immunology; infectious
diseases; metabolism; central nervous system (CNS);
ii) Determine the usefulness of identified data sources
for observational research.

Methods: For each disease area, a list of required
data elements for the conduct of real-world studies
was developed. Then, a systematic literature search
was conducted using Medline, Embase and LILACS
(1 Jan 2005-7 Dec 2015). Search strategies com-
bined the following concepts, using MeSH and
Emtree terms: Disease of interest, disease-specific
variables, and countries of interest. Clinical trials,
case reports, case series, literature reviews, or opin-
ions were excluded. Identified abstracts were
screened for relevance. Web sources were also
searched. For each data source, the following char-
acteristics were extracted through in-depth review
of papers: country, type, availability of disease-spe-
cific variables (i.e., biomarkers, PRO), healthcare
resource utilization, linkage capacities, and access
policy.

Results: Literature search yielded a total of 13,379 ab-
stracts. Following screening, 852 publications (6.4%)
were retained for in-depth review, corresponding to a
total of 534 potential databases to which pragmatic
searches added 122 data sources. Most of these origi-
nated from Brazil (36.4%, n=239) and were registries
(31.1%, n=204). Qualitative assessments of data
sources regarding the availability of data elements
and usefulness for observational research will be
presented.

Conclusions: Having a repository of real-world data
sources in Latin America will be key to inform the
conduct of future observational research.

1042. Mapping Of Existing Disease-Specific Data
Sources For The Conduct Of
Pharmacoepidemiologic Studies In China

Chung Yan Yuen1,2, Aurore Bergamasco3, Teigna
Arredondo-Bisono3 and Yola Moride1,2,3

1Faculty of Pharmacy, University of Montreal, Mon-
treal, QC, Canada; 2YOLARX Consultants Inc, Mon-
treal, QC, Canada; 3YOLARX Consultants, Paris,
France

Background: In recent years, there has been an in-
creasing interest in drug safety and effectiveness re-
search in Asia, especially in China. Although fit-for-
purpose data sources appear to be available in China,
the characteristics of the data included in such data-
bases and the feasibility of conducting
pharmacoepidemiologic studies remain poorly exam-
ined to date.

Objectives: i) Identify and characterize existing data
sources for two selected diseases, representing respec-
tively highly prevalent and rare diseases in China:
Lung cancer and Duchenne muscular dystrophy
(DMD); ii) Determine the usefulness of identified data
sources for observational research.

Methods: A literature review was conducted using
Medline and Embase (1 Jan. 2010-26 Jan. 2016).
Search strategies combined the following concepts,
using respectively MeSH and Emtree terms: Disease
of interest, real-world data and China. Clinical trials,
case reports/series, literature reviews or opinions were
excluded. Identified abstracts were screened for rele-
vance. In addition, pragmatic web searches have been
conducted in English, Simplified and Traditional Chi-
nese. For each retained data source, the following
characteristics were extracted: type, setting, availabil-
ity of patient and disease-specific variables (clinical,
biomarkers, laboratory values, etc.), linkage capabili-
ties and access policy.

Results: A total of 1,311 and 65 publications were
found, respectively for lung cancer and DMD, out of
which 205 and 5 abstracts (15.6% and 7.7%) met the
inclusion criteria, corresponding to a total of 114 and
4 potential databases. Most of the sources consisted
of disease registries (n=27, 23.7% for lung cancer
and n=2, 50.0% for DMD). For lung cancer, other
sources included: cohorts with ad hoc data collection
(n=26, 22.8%), surveys (n=11, 9.6%), EMRs (n=7,
6.1%) and administrative claims (n=4, 3.5%). Details
on each data source will be presented.

Conclusions: Several real-world data sources have
been identified in China and the availability of data
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elements suggests that they could become a valuable
resource for pharmacoepidemiologic research.

1043. Assessment and Comparison of
Competitiveness Between Clinical Trial Protocols:
A Simulation Approach Using Publicly Available
Registered Clinical Trials

Andrew Wilson1,2, Sergey Krikov2, Craig Parker3,
Allise Kamauu1, Rebekah K. Paredes1 and Aaron W.
C. Kamauu1

1Anolinx LLC, Salt Lake City, UT, United States; 2

University of Utah, Salt Lake City, UT, United States;
3Intermountain Healthcare, Logan, UT, United States

Background: Clinical trials that target similar patient
populations can compete for patients for recruitment.
In fact, competitive trials may come from the same
sponsor. As sponsors designs new clinical trials, it is
important to understand how competitive trials may
be in comparison to the landscape of other trials.
Therefore we developed a process for comparing pro-
tocols on key eligibility criteria and determining the
competitiveness between them and compared three
non-small cell lung cancer (NSCLC) trials for
competitiveness.

Objectives: To demonstrate a unique method for com-
paring competitiveness between clinical trial
protocols.

Methods: Key eligibility criteria were identified for
the three NSCLC trial protocols obtained from
www.clinicaltrials.gov. For each criterion, we identi-
fied the distribution in target patient population using
published literature, hospital-based claims data and
electronic medical records (EMR) data. We gener-
ated a pseudopopulation of patients with clinical
and demographic values obtained via sampling from
health data-based distributions. We assessed key eli-
gibility criteria to determine how many simulated pa-
tients in our pseudopoulation were eligible for each
clinical trial, and how many were eligible for more
than one trial. For sake of simplicity, we restricted
analysis to comparisons between two trials at a time.
We defined competitiveness as the total number of
simulated patients who were eligible for both trials
(intersection) divided by the number of patients
who were eligible for either trial (union): Cpe=T1
⋂ T2 / T1 ⋃ T2.
We generated survival-like curves to illustrate the

impact of each criterion on inclusion into each trial

and Venn diagrams to illustrate relative size of trial in-
clusion and overlap.

Results: Competitiveness of trial comparisons ranged
from 0% for mutually exclusive trials to 100% for
completely overlapping trials, with the average com-
petitiveness of the NSCLC trials of 13%.

Conclusions: This method demonstrated useful in
comparing and assessing competitiveness between
clinical trial protocols. Future work will include
temperospacial development.

1044. Progress and Future of Medical Information
Database Network (MID-NET®) Project

Yu Matsuzaki, Fumitaka Takahashi, Mitsune
Yamaguchi, Yoshiaki Uyama and On Behalf of
MID-NET Project Group

Office of Medical Informatics and Epidemiology,
Pharmaceuticals and Medical Devices Agency
(PMDA), Tokyo, Japan

Background: PMDA, the Japanese regulatory
agency, has reinforced post-marketing drug safety
measures by implementing pharmacoepidemiological
approaches since FY2009. In FY2011, Ministry of
Health, Labor and Welfare (MHLW) and PMDA initi-
ated the new project called as “MID-NET® (Medical
Information Database Network)” for establishing a
new Electronic Medical Records (EMR) database in-
cluding data from the 23 hospitals in Japan. This sys-
tem is the first, largest and real-time Japanese EMRs
database which stores various linked-data such as
pharmacy claims and laboratory test values. Here, we
report the progress and future of MID-NET®.

Objectives: To efficiently utilize EMRs for quantita-
tive drug safety assessment through establishment of
a new database system.

Methods: MID-NET® project consists of 5 steps; 1)
Development of database with analytical system in
each hospital and PMDA. 2) Data quality check. 3)
Verification of the system operation. 4) Trial utiliza-
tion of MID-NET® by MHLW / PMDA and 23 hospi-
tals. 5) Full-implementation of MID-NET®.

Results: PMDA has successfully completed develop-
ing a closed network among the 23 hospitals in Japan.
EMRs in each hospital were stored in the standardized
format (HL-7). Currently, a validation process of data
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quality and analytical system is the final stage to en-
sure validity and integrity of results for regulatory de-
cision making. Recently, we have started trial
utilization of MID-NET®.

Conclusions: PMDA has developed EMRs database
with analytical system for drug safety assessment.
We will continue to make efforts for establishing the
MID-NET® system aiming for its full implementation
in 2018. The MID-NET® system will be highly valu-
able in pharmacoepidemiological drug safety assess-
ments, resulting in contributing to more effective
safety measures and advancing public health.

1045. A Framework for Rapid Medical Product
Safety Assessment: FDA’s Sentinel Toolkit

Elizabeth Cavagnaro1, Hannah Katcoff1, Candace
Fuller1, Tiffany S. Woodworth1, Jennifer R.
Popovic1, Nicolas Beaulieu1, April Duddy1, Eric
Gravel2, Erick Moyneur2, Sengwee Toh1 and Jeffrey
Brown1

1Department of Population Medicine, Harvard Medi-
cal School and Harvard Pilgrim Health Care Institute,
Boston, MA, United States; 2StatLog Consulting Inc.,
Ottawa, ON, Canada

Background: The US FDA’s Sentinel Program uses
customizable analytic tools (ie, modular programs) to
rapidly provide descriptive information across a large
distributed electronic healthcare data network. These
results help inform more complex analyses.

Objectives: To describe Sentinel “Level 1” modular
program querying capabilities that support medical
product safety surveillance activities.

Methods: Sentinel includes 16 data partners (DPs)
that together have healthcare information for over
193 million individuals contributing 351 million per-
son-years of quality-checked data from 2000 to 2015.
Each DP routinely transforms its healthcare data into
the Sentinel Common Data Model and stores the trans-
formed data locally, within its firewall. DPs execute
standardized modular programs distributed securely
by the Sentinel Operations Center (SOC) and only re-
turn de-identified, aggregated results needed for the
analysis. Level 1 programs use customizable parame-
ters such as inclusion/ exclusion criteria, enrollment
requirements, and flexible exposure and outcome def-
initions based on medical product use, diagnosis and
procedure codes to perform unadjusted analyses.

Complementary tools to perform confounder adjust-
ment (Level 2 and 3 analyses) are also available (not
described here).

Results: Modular programs can describe: 1) back-
ground rates 2) uptake, use, and persistence of medical
products 3) health outcomes following medical prod-
uct exposure 4) concomitant medical product use 5)
health outcomes during concomitant use 6) frequently
observed diagnoses, procedures, or drug dispensing
and 7) baseline distributions of potential confounders.
Analyses can be stratified by age group, sex, year,
month, comorbidity score, or healthcare utilization
metrics. In 2015, the SOC supported 57 FDA Level
1 requests that evaluated nearly 1,500 unique sets of
query parameter combinations and generated over 80
reports. Requests typically take 4 weeks to complete
from the time query parameters are finalized.

Conclusions: These publicly available modular pro-
grams are the backbone of Sentinel’s distributed que-
rying system, contributing to the FDA’s ability to
rapidly generate information on medical product
safety questions.

1046. Lessons Learned from the Assembly of the
SENATOR Drug File

Michael McCarthy1, Shane Cullinan1, Denis
O’Mahony2 and Stephen Byrne1

1School of Pharmacy, University College Cork, Cork,
Ireland; 2Department of Geriatric Medicine, Cork
University Hospital, Cork, Ireland

Background: The potential benefits of clinical deci-
sion support systems (CDSS) are well established.
The European Union has funded the development
and clinical trial of a new Software ENgine for the As-
sessment and optimization of drug and non-drug Ther-
apy in Older peRsons (SENATOR). SENATOR is an
ambitious project which aims to develop a high-
powered software engine capable of efficiently
assessing the clinical status, pharmacological and
non-pharmacological therapy of elderly, multi-morbid
patients in order to define the optimal drug therapy,
highlight risk of adverse drug reaction (ADR), provide
guidance on best value drug brand for selection and
also to advise non-pharmacological treatment.

Objectives: Lacking an existing multinational drug
file suitable for use in SENATOR, a comprehensive
combined drug file from sites in six participating E.
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U. countries (Belgium, Iceland, Ireland, Italy, Spain
and the UK) needed to be assembled. This lengthy
process required input from all sites as well requiring
one site (Ireland) to coordinate.

Methods: The creation of the drug file consisted of
five steps;
• Consultation and planning
• Assembling the raw data
• Data verification and error checking
• Streamlining for SENATOR
• Continual Updating.

Results: The end result of this 5 step process was the
creation of two drug files; a larger, comprehensive
drug file and a second version streamlined for use in
SENATOR. Ultimately, the assembly proved to be a
challenging process, from which many lessons were
learned.
• The consultation and planning phase was essential

to the success of the process.
• The raw data collection was comprehensive, but

ultimately captured some unnecessary data.
• Data verification and error checking was a time

consuming process but the errors uncovered highlight
its importance
• The importance of considering end-user suitability

was demonstrated by the significant streamlining
process.
• Continual updating is an important consideration

and the design of SENATOR’s drug file simplifies
the addition new products.

Conclusions: The lessons learned from this experi-
ence will prove valuable in guiding future research
and serve as a reference point for future assembly of
multinational drug files for use within a CDSS.

1047. An eResearch Query Definition Library:
Methods and Value

Maggie Lohnes1, Craig Parker1,2 and Aaron W. C.
Kamauu1

1Anolinx LLC, Salt Lake City, UT; 2Intermountain
Healthcare, Salt Lake City, UT

Background: Widespread adoption of electronic
health records (EHRs) results in a wealth of data in
structured/codified and unstructured/uncodified elec-
tronic formats. Research studies seeking to use these
data require translation of narrative research protocols
into EHR-friendly queries. This involves interpretation

of the protocols, distillation into distinctive query-
level components and determination of appropriate
code value sets (list of ICD-9 codes, procedure codes,
medication codes, etc.). In addition, for studies con-
ducted across multiple disparate EHR data sources, it
is essential to ensure queries are conducted in a consis-
tent and comparable manner. EHR-friendly query def-
initions provide the necessary granularity of
information needed to conduct consistent queries
across multiple EHR data sources.

Objectives: The objective is to develop and demon-
strate the value of a curated EHR research query defi-
nition library to improve efficiency of EHR research
queries.

Methods: A standard format for electronic research
query definitions was established following federal
EHR certification standards. A logic format was devel-
oped to articulate the research protocol into
informaticist terms that lead to data analyst-friendly
query statements. Healthcare industry standard vocab-
ulary terminologies are used to develop code value
sets. A hosting library was developed to maintain ver-
sion control and repurposing of developed definitions.

Results: Our query definition format, content and
time-savings were validated through an iterative pro-
cess with multiple healthcare informatics systems
across a variety of disease therapy areas, including
but not limited to: cardiovascular, CNS/neurology,
metabolics, nephrology, oncology, pulmonology/re-
spiratory, etc.

Conclusions: An EHR-compatible format for research
query definitions expedites the process of data query
and analysis. Our Query Definition Library of proto-
col-specific validated query definitions standardizes
queries and expedites future definition development.
It also provides ready access to curated standardized
EHR-compatible research query definitions to support
clinical research studies.

1048. Integrating ICD-10-CM Coding into RWE
Research Using US Healthcare Databases:
Challenges for Valid Research Practices

Irene S. Cosmatos, Rebecca J. Levin, Michael
Bulgrien and Jamie Reifsnyder

Safety, Epidemiology, Registries & Risk Management,
United Biosource Corporation, Blue Bell, PA, United
States
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Background: In October 2015, US healthcare pro-
viders transitioned to the ICD-10-CM version of the
WHO’s disease classification system. The expanded
coding scheme offers more granularity and a dramatic
increase in the number of disease codes. This greater
complexity results in only a small number of direct,
1:1 mappings between ICD-9 and ICD-10, creating
a significant challenge for researchers using EMR
and claims databases, who now must define disease
cohorts and study outcomes with both coding
systems.

Objectives: This study illustrates the impact on ana-
lytic results when disease definitions do not integrate
equivalent ICD-9 and ICD-10 codes.

Methods: ICD-9 to ICD-10 mapping tools, such as
CMS’s General Equivalence Mappings (GEMs),
bridge differences between coding schemes to yield
meaningful clinical comparisons. We evaluated the
risk of adverse outcomes among patients exposed to
tricyclic antidepressants (TCAs) vs. SSRIs using
UBC simulated claims data, first using GEMs to define
our outcome then repeating the analysis without
GEMs. We then compared the estimated relative risk,
Screening Rate Ratio (SRR), and mean time to event
for the two approaches.

Results:We identified 112,499 patients with TCA ex-
posure and 297,187 patients SSRIs exposure. The
largest difference observed was for unspecified corneal
deformity. The GEMs-based SRR was 12.1 vs. 16.9
using ICD-9 and 7.3 using ICD-10. Also, without
GEMS the mean time to event was affected, as seen
in the acute salpingitis and oophoritis results for
TCA patients: 26.6 days with GEMS vs. 11.0 days
for ICD-9 and 89.0 days for ICD-10.

Conclusions: An ICD-9 to ICD-10 mapping tool is
important for generating analytic results that accu-
rately evaluate all diagnostic information in the study
population. Researchers need to understand the im-
pact that the expanded ICD-10 codes have on their
study design, and become familiar with resources
available for code mapping. Supplementing cross-
walk tools with clinical knowledge is critical to
avoiding imperfect mappings. These challenges ex-
tend into the future as retrospective database analyses
including both ICD-9 and ICD-10 codes become the
norm.

1049. Assessing the Gaps in Turning Data into
Insights Using Real World Evidence

Sharon Hensley Alford, Brandon Fiegoli, Sarah M.
Miller and Karen E. Wells

Watson Health, IBM Corporation, Armonk, NY, United
States

Background: IBM Watson Health, launched in April
2015, is building a platform with robust data and ana-
lytic capabilities to shorten the time to insights for life
science companies leveraging big data and cognitive
computing.

Objectives: In January 2016, IBM conducted a work-
shop with pharmacoepidemiologists and executives
from several pharmaceutical companies to determine
their biggest challenges and needs in their Real World
Evidence (RWE) analytical practice. One notable find-
ing was the challenge in harnessing insights from
emerging data sources like wearables, mobile, and
medical devices.

Methods:We employed IBM’s design thinking meth-
odology to facilitate a two-day workshop with eleven
pharmacoepidemiologists from small and large phar-
maceutical companies. Collaborative activities were
led by a design team to understand key user unmet
needs and industry gaps. Overall we sought to solicit
information from participants to better understand the
challenges and hurdles to providing decision support
and insights from RWE.

Results: RWE is a massive space with tremendous op-
portunity. Adoption of our products will require a par-
adigm shift in how the pharmaceutical industry
accesses and uses emerging as well as traditional
sources of data, conducts analysis, and distributes find-
ings. Users are looking for a cognitive solution to sum-
marize and highlight user opportunities in the data that
may have not otherwise been identified. There is a de-
sire to work in a more collaborative environment with
the ability to easily link data from multiple sources
with the goal of moving toward precision medicine.
Stakeholders including payers, regulators, and pro-
viders are also needed to participate in the formulation
of the ecosystem for adoption.

Conclusions: Participants confirmed that traditional
sources of data like claims, laboratory, and EHR data
is still very important to their analytic activities. In ad-
dition, participants have not yet embraced exogenous
data (weather, wearable, social, behavioral). However,
if the value of this type of data can be demonstrated,
then users are open to including it in their work.
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Facilitating insights from traditional and emerging
sources is an open need in this community.

1050. Comparative Assessment of US Healthcare
Databases and Linkage Capabilities for
Pharmacoepidemiology Studies

Deborah Casso1, Karin E. Johnson1, Syd Phillips1 and
Susan A. Oliveria2

1Epidemiology and Drug Safety, IMS Health, Seattle,
WA, United States; 2Epidemiology and Drug Safety,
IMS Health, New York, NY, United States

Background: Population-based
pharmacoepidemiology studies rely on information
on exposures and outcomes that occur in general popu-
lations in clinical practice. Real world data can be used
to conduct these studies, however different types of da-
tabases (e.g., claims, electronic medical record (EMR))
have different uses and linking disparate databases can
expand their end use (e.g., linking medical claims to
EMR). Real world data are commonly used in
pharmacoepidemiology studies and it is important to
systematically assess the utility of these data sources.

Objectives: Assess data availability and linkage capa-
bilities across United States (US)-based data assets for
pharmacoepidemiology studies, using data at IMS
Health as an example.

Methods: An analysis of IMS Health US data assets
was conducted. First a framework was created to de-
fine key required data elements for
pharmacoepidemiology based on 13 domains of the
Observational Medical Outcomes Partnership
(OMOP) common data model. Second, 7 commonly
used IMS databases were systematically reviewed—
including PharMetrics Plus (PMTx+), Ambulatory
EMR (AEMR), and Oncology EMR (OncEMR)—to
determine which data sources contained elements of
interest.

Results: All 7 datasets contained patient-level cohorts.
PMTx + contained variables in 11 of 13 OMOP do-
mains for > 98 million patients in 2014. The AEMR
and OncEMR databases contained information map-
ping to all domains, but for smaller cohorts. A Health
Insurance Portability and Accountability (HIPAA)
compliant deterministic algorithm allows linkage
across datasets to create cohorts with variables that
map to all key domains. Linkage use cases relevant
to pharmacoepidemiology studies will be presented.

Conclusions: Real world data assets contain the data
elements in selected OMOP domains necessary for
pharmacoepidemiology studies. Single data assets
do not likely cover all data elements, but have a
large potential cohort size. Depending on the re-
search question, studies using all OMOP domains
are feasible by linking across datasets. Additional
variables can be added by linking to other data
sources, such as registries that include patient-re-
ported outcomes.

1051. Impact of the US ICD-9 to ICD-10 Code
Transition on Clinical Research

Aaron W. C. Kamauu1, Maggie Lohnes1, Kyle P.
Paredes2 and Scott DuVall3,4,5

1Anolinx LLC, Salt Lake City; 2Anesthesia and Preop-
erative Care, University of California- Irvine, Orange;
3University of Utah School of Medicine, Salt Lake
City; 4University of Utah- College of Pharmacy, Salt
Lake City; 5VA Salt Lake City Healthcare System, Salt
Lake City

Background: International Classification of Diseases
(ICD) diagnosis codes are commonly used for clinical
research to identify target patient populations, describe
clinical characteristics, and/or determine health out-
comes. Since 1978’s 9th revision (ICD-9), the US
has maintained the Clinical Modification (ICD-9-
CM), adding morbidity detail and procedure codes to
ICD-9. As of Oct 2015, the US mandates the 10th re-
vision (ICD-10-CM) for federal insurer claims, an up-
date approaching the ICD-10 codes used globally.
Researchers must understand how this transition im-
pacts healthcare data sources they commonly use, par-
ticularly on electronic medical record (EMR) data
sources compared to health claims databases.

Objectives: To demonstrate the impact of the ICD-9-
CM to ICD-10-CM code transition on US EMR and
claims data sources.

Methods: Two US data sources were selected for this
analysis based on size, broad coverage, and data avail-
ability: an EMR data source covering >150 hospitals
and >1,500 other healthcare facilities across the US
and a charge master database covering >350 hospital
units across the US. All documented diagnosis codes
(both ICD-9-CM and ICD-10-CM) were observed in
the patient diagnosis and problems lists for the 3
months before and 3 months after the adoption of
ICD-10-CM (01 Jul 2015 - 31 Dec 2015).
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Results: In both data sources, >99% of codes ob-
served between July and Sept were ICD-9-CM and be-
tween Oct and Dec were ICD-10-CM. While there was
a stark transition in Oct 2015, some ICD-10-CM codes
were present prior and some ICD-9-CM codes were
present after. Though these accounted for <1% of
the codes observed, they still accounted for ~20k
codes in the EMR and ~500k codes in charge master
data sources, which can have a significant impact on
a study.

Conclusions: Researchers understanding the impact
of this diagnosis code transition can design retrospec-
tive studies recognizing the appropriate diagnosis code
value sets for the correct time periods. In addition,
given significant differences between ICD-9 and
ICD-10, researchers must ensure that patients identi-
fied using one coding scheme match appropriately to
those identified using the alternate.

1052. Leveraging NLP-Assisted Semi-Automated
Chart Review for Detecting Rare Clinical Events
from Narrative Clinical Notes

Aaron W. C. Kamauu1, Nicole Bailey1, Andrew
Wilson1, Patrick Alba2, Olga Patterson2 and Scott
DuVall2,3,4

1Anolinx LLC, Salt Lake City; 2University of Utah
School of Medicine, Salt Lake City; 3University of
Utah- College of Pharmacy, Salt Lake City; 4VA Salt
Lake City Healthcare System, Salt Lake City

Background: Rare clinical events are difficult to iden-
tify in electronic medical records (EMRs), as they are
seldom defined by specific diagnosis code. Tradition-
ally, they are extracted utilizing costly and time-con-
suming manual chart review; however, rare events
may require review of such a large array of records
that manual chart review becomes impractical. Natural
language processing (NLP) can be a solution; how-
ever, the number of events are often too few to ade-
quately train an automated NLP system.

Objectives: To demonstrate the use of NLP-assisted,
semi-automated chart review to determine rates of rare
clinical events in the U.S. Department of Veterans Af-
fairs (VA).

Methods: Several rare clinical event studies were
identified over the course of research. Here we present
one example: identification of patients diagnosed with
a specific subtype of cancer. Patient identification was

determined using structured data, and relevant clinical
notes were mined for keywords related to the subtype.
Clinical annotators manually reviewed the resulting
snippets of text and identified actual instances of the
subtype. A full chart review of the documents associ-
ated with these events was completed for validation
and reproducibility.

Results: >360,000 patients were included with a diag-
nosis of the general type of cancer. From those pa-
tients, 5,848,293 EMR notes were obtained. NLP-
assistance using keywords/phrases significantly
narrowed down the number of relevant clinical notes
and highlighted the resulting keywords/phrases. This
allowed for a much faster manual chart review pro-
cess, which resulted in identification of ~1,200
(0.3%) patients with the specific subtype.
Results for other examples will be presented.

Conclusions: This demonstrates the ability to identify
rare clinical events from EMR clinical notes when full
NLP is not sufficient and without the need for costly
and time-consuming full manual chart review. This
NLP-assisted semi-automated chart review approach
maintains a large sample size for clinical research
while managing workload necessary to extract mean-
ingful information from EMR.

1053. AugMed; Augmented Reality Application for
Unobtrusive Medical Adherence Measurement

Panagiotis Antoniou1, Eirini Apostolidou2, Dimitrios
Kouvelas2 and Panagiotis Bamidis1

1Department of Medical Physics, School of Medicine,
Aristotle University of Thessaloniki, Thessaloniki,
Greece; 21 Department of Pharmacology and Clinical
Pharmacology, School of Medicine, Aristotle Univer-
sity of Thessaloniki, Thessaloniki, Greece

Background: Medication adherence is a significant
factor in improving patient outcomes. There are vari-
ous methods available for measuring adherence, such
as self-reporting questionnaires, Medication Event
Monitoring System pill bottle caps and pill counts,
but each method has its disadvantages.

Objectives: To improve the promising adherence
method of pill counts by alleviating its negative imple-
mentation barriers.

Methods: The application has been developed in the
UNITY game development platform utilizing
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Qualcomm’s Vuforia AR plugin and is available for
the majority of mobile devices. A simple Medication
box is used as the Augmented Reality target. The user
enters the medication name, start date and medication
interval and the application displays the expected
doses that should have been consumed from the med-
ication box. When the augmented reality scene is ren-
dered, as soon as the medication box enters the mobile
device’s view, the compartments that should be empty
are covered with red tiles. In that fashion the mobile
app’s user can at a glance and without alerting the pa-
tient immediately measure adherence of the patient to
the prescribed medication.

Results: The AugMed medicinal adherence AR appli-
cation is basing unobtrusive adherence measurement
on two pillars. One is the ubiquitous nature of mobile
devices (phones, tablets) that do not intrude as a tech-
nological presence. The other is the familiar notion of
informal carer visitation or cohabitation in a patient’s
space that does not create a set of dependencies, stig-
mas, or intrusions that pharmacist visitations with
MEMS pill bottles, or pill counts can inflict. Further-
more the engagement of informal carers (siblings, chil-
dren etc.) removes the social awkwardness of a distant
professional intruding on the patient’s schedule.

Conclusions: Through a simple mobile Augmented
Reality application and the recruitment of an informal
carer (patient sibling, spouse, friend, parent or child,
according to demographic), an immediate and straight-
forward means of adherence measurement can be pro-
vided with very low obtrusiveness that can be altered
to an almost stealth measurement according to the par-
ticular challenges in each patient.

1054. Medication Safety Infrastructure at Saudi
Hospitals: A Descriptive Cross-Sectional Pilot
Study

Mohammed Alsultan1 and Mohamed Alkelya2

1College of Clinical Pharmacy, University of
Dammam, Dammam, Saudi Arabia; 2King Abdullah
International Medical Research Center (KAIMRC),
King Saud Bin Abdulaziz University for Health Sci-
ences (KSAU-HS), Ryiadh, Saudi Arabia

Background: The success of hospital medication
safety program depends on hospital information sys-
tem, pharmacy services infrastructure, and the interac-
tions of health care providers with information.

Objectives: The aim is to explore hospital information
System (HIS) and Pharmacy Information System (PIS)
infrastructure adopted to improve the hospital medica-
tion safety, and to investigate how often do the hospi-
tal committees discuss the safety related issue in
Riyadh hospitals, Saudi Arabia.

Methods: A cross-sectional survey targeted pharmacy
managers in hospitals in Riyadh City in fall 2014. The
survey gathered information about HIS , PIS, patient’s
safety related information collected in the PIS, the
safety related activities within the Pharmacy and Ther-
apeutics Committee (P&TC).

Results: Of the 30 hospitals pharmacies, 23(76.6%)
pharmacy managers responded, only 21(70%) hospi-
tals pharmacies met the inclusion criteria. Out of 21
hospitals, 18(85.7% ) hospitals have Electronic Medi-
cal Record ( EMR), 14(66.67%) hospitals have Com-
puterized Physician Order Entry (CPOE), 6(30%)
hospitals have Bar Code Medication Administration
(BCMA) and 6(30%) hospitals have the Clinical Deci-
sion –Support Systems (CDSSs) .Patient Discharge
Counseling Services (PDCS) provided in 7(33.3%)
hospitals, while Inpatient Clinical Pharmacy Services
(ICPS) provided in 13(61.9%) hospitals. 17(81%) hos-
pitals have abilities to detected Drug-Drug interaction,
4(19%) detect incorrect dose and duration ,and 9
(42.9%) detect Drug- Disease interaction. Drug al-
lergy, disease history , medication history, adverse
drug reactions are collected in 13(61.9%) hospitals,
10(52.4. %) hospitals, 14(66.7%) hospitals, and 13
(61.9%) hospitals PIS, respectively. Of 20 hospitals’
P&TC, 10(50%) hospitals discuss the adverse event
reports each meeting, while 11(55%) discuss the med-
ication error reports in each meeting. Only 10(50%)
hospitals have detracted committees for medication
safety.

Conclusions: Only 6(30%) hospitals have integrated
system that support medication safety program, how-
ever, further study on the quality of medication safety
program is recommended to ensure the achievement of
program goals.

1055. Representativeness of Electronic Medical
Records to Support Novelty (A Novel
Observational Longitudinal Study of Patients with
Asthma and/or COPD)

Xia Wang1, Alecka Sveréus2, Josh Hiller3, Diana
Wong3, Paola Nasuti3, Harvey Jenner3, Alexia
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McKenney3, Aaron Kamauu4, Kyle Martin
Flickinger5 and Maria Gerhardsson de Verdier2

1AstraZeneca, Gaithersburg, MD, United States; 2

AstraZeneca, Gothenburg, Sweden; 3IMS Health,
London, United Kingdom; 4Anolinx LLC, Salt Lake
City, UT, United States; 5PAREXEL, Chester Springs,
PA, United States

Background: NOVELTY is a global 3-year observa-
tional study of 14,800 patients aged ≥12 years (≥18
years in most countries) with asthma and/or COPD de-
signed to describe patient characteristics, treatment
patterns and burden of illness over time and to identify
phenotypes and endotypes associated with differential
outcomes. The feasibility of using electronic medical
records (EMRs) as a complementary data source for
NOVELTY was assessed using IMS Health and
Anolinx EMR databases.

Objectives: The objective of this analysis was to eval-
uate the representativeness of these EMR databases.

Methods: French (FR), German (DE), Italian (IT),
Spanish (ES), UK, Nordic (Sweden, Denmark, Nor-
way), US, Australian (AU) and Japanese (JP) EMRs
were assessed. The representativeness was evaluated
against national statistics including patient distribution
by age and gender, physician distribution by age, gen-
der and specialty, and geographical coverage.

Results: Country-specific assessment data were re-
trieved from all databases, including a mixture of pri-
mary and specialty care datasets except Nordic
countries where the single EMR database had reached
national coverage (50-90%). EMR patient age and gen-
der were generally representative of national statistics
with a few exceptions, e.g., male and female patients
(younger than 15 years) in IT and ES were under-repre-
sented by approximately 12%, and JP patients aged
65–84 years were over-represented for both genders
by 6–7%. Physician data were available from FR,
DE, IT, UK and AU and were generally representative
in age and gender, except for IT data which under-rep-
resented female physicians by 16%. EMR records were
representative of both primary care physicians and re-
spiratory specialists, except that AU, IT and UK EMRs
did not cover specialists. The EMRs generally repre-
sented geographical coverage with a slight predomi-
nance to some specific regions in FR, UK, US and AU.

Conclusions: The EMRs sampled were generally rep-
resentative of national data and confirm the concept of

the EMR-based feasibility assessment approach in
support of the NOVELTY study design.

1056. The Effect of Intensified Anti Tuberculosis
Therapy on Patient’s Health Status (Symptoms,
Activity and Respiratory Impact)

Jarir At Thobari1, Bryan C. G. Wibisono1, Dyah
Perwitasari2 and Ully A. Mulyani3

1Pharmacology & Therapy, Div.
Pharmacoepidemiology, Faculty of Medicine,
Universitas Gadjah Mada, Yogyakarta, Indonesia; 2

Faculty of Pharmacy, Universitas Ahmad Dahlan,
Yogyakarta, Indonesia; 3Clinical Epidemiology,
Agency of Health Research and Development, Jakarta,
Indonesia

Background: Tuberculosis (TB) is a leading cause of
global morbidity, yet there is limited information re-
garding its impact on health status and quality of life
(QoL). The control and eliminations program had been
addressed using the multi drugs during intensive and
maintenance treatment. Indonesia as TB endemic areas
has a limited of data regarding impact of therapy on
the health status of TB patients.

Objectives: To evaluate health status of patients in-
cluding the symptoms, activity and respiratory impact
after 2-months intensified and 4-months maintenance
anti-TB therapy.

Methods: This study used cohort data of 6 months pe-
riod treatment in adult, new diagnosed lung TB pa-
tients in Respiratory Hospitals and Primary Health
Centers in Yogyakarta, Indonesia. The health status
and quality of life evaluated using translated and vali-
dated St. George Respiratory Questionnaires, in which
contained 51 questions with scale 1-5 for symptoms
(fever, cough, breathing difficulties, wheezing, chest
complaint etc), any limited activities due to the illness,
and its impact on on social work and health percep-
tion. The measurement was done before treatment, af-
ter 2-months intensified and 4-months maintenance
anti-TB therapy.

Results: In total 87 patients completed treatment were
enrolled, age were 39.2 ± 14.4 years, 60.0% were
male, 40.7% were smokers and BMI were 18.3 ±
2.3. The score of health status for symptoms, activity
and impacts were 49.5 ± 14.4; 43.5 ± 28.5; 39.8 ±
19.8 respectively. The health status were not signifi-
cantly improved after intensified therapy (30.7 ±
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21.0; 31.7 ± 25.9; 26.6 ± 21.7 respectively). In con-
trast, after maintenance therapy, patient’s symptoms,
activities and respiratory impact were significantly bet-
ter compared to baseline (12.7 ± 14.9; 19.9 ± 20.2;
11.5 ± 17.3 respectively). The QoL was also signifi-
cantly increased from 0.70 ± 0.22 at baseline to 0.86
± 0.13 and 0.91 ± 0.12 after intensified and mainte-
nance therapy.

Conclusions: TB patient in Indonesia has lower health
status and QoL. But the health status including the
symptoms, activities and respiratory impact and QoL
after 2-months intensified and 4-months maintenance
anti-TB therapy were improved.

1057. Patient-Reported Outcomes in Adults
Suffering from Acute Coronary Syndrome: A
Comprehensive Analysis from the
Pharmacoepidemiology General Research
eXtension System (PGRx-3)

Jesus Cuervo1, Clementine Nordon2, Michel
Rossignol3, Nicolas Morisot2, Jacques Benichou4,
Nicolas Danchin5, Lucien Abenhaim6 and Lamiae
Grimaldi2

1HEOR Senior Consultant, Oviedo, Asturias, Spain; 2

Pharmacoepidemiology, LASER Analytica, Paris,
France; 3McGill University, Montreal, Canada; 4

Unité de Biométrie-Biostatistique, Centre Hospitalier
Universitaire de Rouen, Rouen, France; 5Service Mal-
adies Coronaires, Hôpital Européen Georges Pompi-
dou, Assistance Publique-Hôpitaux de Paris, Paris,
France; 6LASER Analytica, London, United Kingdom

Background: The measurement of Patient-Reported
Outcomes (PROs) has taken a central place in real-
world studies to inform comparative effectiveness re-
search. Besides, it provides valid data on adherence,
Health-Related Quality of Life (HRQoL) and others
related with the challenging decisions faced by pa-
tients and clinicians.

Objectives: The aim was to study the adherence to
medication in patients suffering from Acute Coronary
Syndrome (ACS), their HRQoL and the productivity
impairment.

Methods: Patients were recruited via the
Pharmacoepidemiology General Research eXtension
information system (PGRx-3). Comprehensive real-
world physician and patient data captured serves to de-
scribe targeted diseases, their management and the

related burden in different countries: UK, France, It-
aly, Germany, Spain and USA. The following PROs
were administered: The 8-item Morisky Medication
Adherence Scale (MMAS-8), the EQ-5D 5L and the
Work Productivity Activity Impairment (WPAI-GH).
Parametric and non parametric bivariate tests and mul-
tivariate models were applied.

Results: PGRx-3 currently has 1,048 ACS cases regis-
tered, of which 678 patients (69.8% males, mean age-
SD-=66.16-11.26-, 64% incident cases) fulfilled the
EQ-5D: no differences in key variables were found be-
tween responders and non-responders; p>0.05). Rates
of low adherence (MMAS-8< 6) were similar between
incident and recurrent patients (9.1% vs 12.8%, re-
spectively; p=0.244). In adjusted models, emotional
well-being and living condition were significantly as-
sociated with adherence. Regarding HRQoL, at long
term (6-24 months after the event), a relevant propor-
tion of patients reported slight to extreme affectation
in pain/discomfort and anxiety/depression (60.9%
and 46.5%). Finally, only 33.1% of patients <65
years) were employed.

Conclusions: Although moderate to high levels of ad-
herence have been found, the evidenced impact on rel-
evant domains of patients’ HRQoL demands
additional research and attention to reduce the burden
of illness in this population.

1058. Association Between Quality of life and
Medication Use for Baby Boomers and Older
People, by Cardiovascular Disease Status

Bee Leng Per, Anne Taylor and Tiffany Gill

Population Research & Outcome Studies (PROS), The
University of Adelaide, Adelaide, Australia

Background: Analysis on the association between the
use of prescription medicines and quality of life (QoL)
is limited. Exploring the QoL between different gener-
ations helps to inform prescriber and health policy to
better meet the needs of aging populations in regard
to quality use of medicines.

Objectives: To explore the association between QoL
and medication use for baby boomers (born between
1946 and 1964) and older people (born before 1946)
with and without cardiovascular disease (CVD).

Methods: We conducted a linear regression analysis
to determine the relationship between QoL and
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medication use using data from the North West Ade-
laide Health Study (2004-2006). Patients were in-
cluded if they participated in the clinic assessment
during which data were collected on medication use,
demographics, and QoL using the Short Form 36
(SF36).

Results: A total of 2,029 (1177 baby boomer; 852
older people) participated in the clinic assessment.
The SF36 Physical Component Score (PCS) among
patients with self-reported CVD was lower than those
without CVD for baby boomers (43.28 [95% CI,
39.84-46.73] versus 48.73 [95%CI, 48.22-49.24])
and older adults (37.10 [95%CI, 35.19-39.01] versus
42.83 [95%CI, 42.02-43.65]).
For baby boomers, without CVD, a higher use of

prescription medicines was more strongly associated
with a lower PCS (= -0.366) than for baby boomers
with CVD and PCS (= -0.331) despite a higher prev-
alence of use of prescription medicines in these age
groups with CVD. Older adults taking prescription
medicines with CVD and no CVD both had lower
PCS (= -0.402 versus = -0.399) and MCS (= -0.175
versus = -0.132). Baby boomers with CVD taking
polypharmacy had an association with lower PCS
(= -0.225). For both CVD and no CVD older adults
taking polypharmacy associated with lower PCS (= -
0.302 versus = -0.158) and MCS (= -0.123 versus
= -0.064).

Conclusions: Those without CVD but taking medica-
tions were generally more likely to have lower QoL,
suggesting that medications for CVD may improve
QoL for baby boomers. Further studies are warranted
to investigate which types of medications are associ-
ated with lower PCS and MCS.

1059. Do GPs Adhere to the Guidelines? A Study
Based on Statins Prescriptions

Irene Petersen1, Federico Ricciardi2, Irwin Nazareth1

and Gianluca Baio2

1Primary Care and Population Health (PCPH), Uni-
versity College London, London, United Kingdom; 2

Department of Statistics, University College London,
London, United Kingdom

Background: The National Institute for Health and
Care Excellence (NICE) guideline for the prescription
of statins (2006 – 2014) stated that statin therapy
should be initiated to people aged below 75, whose

10-year risk of experiencing a cardiovascular diseases
(CVD) event is greater than 20%.

Objectives: To explore General Practitioners (family
doctors) habits in statins prescription and quantify
the proportion of prescriptions which are prescribed
according to the guideline.

Methods: Using data from The Health Improvement
Network (THIN) UK primary care database in the
years 2007 - 2008 we identified individuals who have
been prescribed statins for the first time, and for whom
a Framingham risk score has been recorded on the
computer system. In addition we identified individuals
who, in the year prior to initiation of statins, had re-
cords of systolic blood pressure, total and HDL cho-
lesterol and smoking habits, as needed to calculate
the risk score. This allowed us to calculate the risk
score for people who did not have it recorded, even
though they were prescribed statins. We explored the
GPs decision to record the risk score as a binary out-
come (i.e. the missingness of the risk score). We then
analysed its relationship to various factors by means
of logit regression.

Results: Among the 8672 individuals who initiated a
statin therapy, only 848 (9.8%) had a risk score re-
corded by the GP in the database. Additionally 5316
(61.3%) had the components of the risk score recorded
but not the risk itself, leaving 2503 individuals
(28.9%) prescribed statins without any recorded risk
score.
GPs were less likely to record a risk score if the in-

dividuals were diabetic (OR 1.93, 95%CI 1.55 to
2.43), female (OR 1.83, 1.58-2.13) or aged less than
60 years (OR 1.23, 1.05-1.44). Availability of BMI,
at a lower level of significance (OR 1.18, 1.02-1.38),
also influences the decision to prescribe statins without
the need for the risk score.

Conclusions: Many people are prescribed statins in
general practice without any recorded CVD risk score.
This suggests that GPs may not adhere to guideline
when prescribing statins. Our study represents the first
attempt to shed some light on this phenomenon.

1060. Costs Analysis Of Traditional And New Oral
Anticoagulants: A Retrospective Analysis In A
Local Health Authority In Northern Italy

Silvia Lucchi1, Alfredo Cocci1 and Salvatore
Mannino2
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1Health Protection Agency ATS Valpadana, Cremona,
Italy; 2Territorial Social Health Autority ASST Cre-
mona, Cremona, Italy

Background: Oral anticoagulants modify blood
clotting capacity and are widely used for long-term
prevention or treatment of thrombosis. The traditional
drugs are vitamin K antagonists, while the new agents
target either factor Xa or thrombin.

Objectives: To evaluate the burden for the NHS of
treatment with traditional (TAO) and new anticoagu-
lants (NAO), considering direct pharmaceutical costs
and related events.

Methods: Data were retrieved from administrative da-
tabases; they included the register of residents in the
province of Cremona, dispensed drugs, hospitaliza-
tions and outpatient care. A retrospective drug utiliza-
tion study was conducted, enrolling subjects≥40 years
old with at least one prescription of drugs with ATC
codes B01AA, B01AE or B01AF during the period
January 1st, 2013–September 30th, 2015. Volume of
use was estimated. All anticoagulant prescriptions,
hospitalizations for thrombotic or hemorrhagic events
and blood monitoring in outpatient services occurring
during follow-up (stratified by type of anticoagulant)
were considered for the cost analysis. Volume of costs
(in total and for person-time) was estimated for TAO
and NAO users,stratified by type of cost (pharmaceuti-
cals, hospitalizations and outpatient care).

Results: A total of 10,206 patients received at least
one prescription of anticoagulants in the study period:
83% were TAO users. Overall, 83,590 prescriptions of
oral anticoagulants were cashed, 87% of which for
TAO. On average, NAO users were prescribed 381.3
DDD, as opposed to310.6 DDD for TAO. Annual
pharmaceutical costs were €37.13 per person for
TAO and €521.71 for NAO. Annual outpatient costs
were 6.7 times higher for TAO users compared to
NAO users; yearly costs of hospitalizations per user
were higher by €112.3 in TAO patients compared to
NAO users. Overall, the excess per capita expenditure
of NAO vs. TAO was estimated at €237.81 per year.

Conclusions: Treatment with NAO is more expen-
sive than TAO; the difference is entirely attributable
to the direct cost of these drugs. These savings
deserve further investigations, to ascertain if they
may be explained by differences in health-related
outcomes.

1061. The Healthcare Costs of Heart Failure
During the Last Five Years of Life: A Retrospective
Cohort Study

William Hollingworth1, Mousumi Biswas1, Rachel
Maishman2, Mark Dayer3, Theresa McDonagh4,
Sarah Purdy1, Barnaby Reeves2, Chris Rogers2,
Rachael Williams5 and Maria Pufulete2

1School of Social and Community Medicine, Univer-
sity of Bristol, Bristol; 2Clinical Trials and Evaluation
Unit, School of Clinical Sciences, University of Bris-
tol, Bristol; 3Department of Cardiology, Taunton and
Somerset NHS Foundation Trust, Taunton; 4King’s
College Hospital, London; 5Clinical Practice Re-
search Datalink, London

Background: Evidence on the economic impact of
heart failure (HF) is vital in order to predict the cost-ef-
fectiveness of novel interventions.

Objectives: To estimate the healthcare costs of HF
during the last five years of life.

Methods: Adults who died with HF in 2012/3 were
identified through linked English Office of National
Statistics mortality data and Clinical Practice Research
Datalink (CPRD) primary care data. CPRD and linked
Hospital Episode Statistics admissions data were used
to estimate the cost of primary care prescriptions and
primary care and hospital admission healthcare with
95% confidence intervals (CI). Generalized least
squares regression was used to estimate the relation-
ship between costs, HF diagnosis and patient
characteristics.

Results: In the last 90 days of life of 1,555 identified
patients, healthcare costs were £8,912 (95% CI
£8,436-9,388) per patient, more than 90% of which
were for inpatient or critical care. In the last 90 days,
patients spent on average 17.8 days (95% CI 16.8-
18.8) in hospital and had 8.8 (95% CI 8.4-9.1) primary
care consultations. Most (59%) patients were in hospi-
tal on the day of death. Mean quarterly healthcare
costs were significantly higher after diagnosis than
preceding diagnosis (by £1,479, 95% CI £1,286-
1,671). Younger patients and patients with higher co-
morbidity had higher costs.

Conclusions: Healthcare costs increased sharply at the
end of life and were dominated by hospital care. There
is potential to save money by implementation and
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evaluation of interventions known to reduce HF hospi-
talizations, particularly at the end of life.

1062. Racial Differences in Productivity Loss
Attributable to Rheumatoid Arthritis Among
Patients Taking Disease-Modifying Antirheumatic
Drugs (DMARDs)

Laura M. Bozzi, Priyanka Gaitonde, Fadia Shaya and
Sarah E. Tom

Pharmaceutical Health Services Research, University
of Maryland School of Pharmacy, Baltimore, MD,
United States

Background: Disease burden may vary among work-
ing-aged Rheumatoid Arthritis (RA) patients. There is
limited literature about the burden of RA and differen-
tial impact of RA treatments among minority popula-
tions and their loss of productivity.

Objectives: To examine the association between ra-
cial/ethnic differences and loss of productivity among
RA patients in the US, including a subsample taking
Disease-Modifying Antirheumatic Drugs (DMARDs).

Methods: In a pooled cross-sectional analysis of Med-
ical Expenditure Panel Survey (MEPS) data from
2010-2013, we identified 232 full-time employed adult
patients with any RA prescription medication event,
including DMARDs, glucocorticoids, and NSAIDs.
The following racial/ethnic groups were included:
Non-Hispanic Whites (Whites), Non-Hispanic Blacks
(Blacks), Hispanics, and Others. Impact on productiv-
ity, our main outcome variable, was measured as an-
nual wage income loss and days absent from work
(absenteeism). We used log-linear regression to con-
trol for sociodemographic variables and RA-related
treatments. Additionally, we evaluated the impact of
DMARDs on loss of productivity among the afore-
mentioned ethnicities. We weighted the estimates to
account for complex survey design.

Results: The overall weighted sample size of RA pa-
tients analyzed was 1,976,969. The majority of the pa-
tients were women (70%) and ages 45-64 (45%).
About 68% were Whites, 18% were Blacks, and 9%
were Hispanics. Among patients with any RA pre-
scription event, wages increased 25% among Blacks
(p-value=0.02) compared to Whites. In sub-sample
taking DMARDs compared to those using other RA
medications, absenteeism increased 1.06 times among
Whites and decreased by 72% among Blacks (p-

values<0.0001), while wage loss decreased in Whites,
Blacks, and Hispanics (2%, 30%, and 24%, respec-
tively; p-values<0.0001).

Conclusions: With DMARD treatment compared to
other RA treatment, absenteeism was higher among
Whites while wage loss decreased among all ethnic
sub-groups, but remained present. Future studies
should explore racial variances associated with access,
adherence and effectiveness of various DMARD treat-
ment strategies.

1063. Patient Monitoring – the Hidden Costs of
Treatment with Antipsychotics

Mariëtte Nederlof1,2, Geert W. J. Frederix1, Lennart J.
Stoker2,3, Wouter W. van Solinge4, Toine C. G.
Egberts1,5 and Eibert R. Heerdink1

1Pharmacoepidemiology & Clinical Pharmacology,
Utrecht University, Utrecht, Netherlands; 2Brocacef
Ziekenhuisfarmacie, Maarssen, Netherlands; 3Saltro
Diagnostic Centre, Utrecht, Netherlands; 4Clinical
Chemistry and Hematology, University Medical Cen-
ter, Utrecht, Netherlands; 5Clinical Pharmacy, Uni-
versity Medical Center, Utrecht, Netherlands

Background: Antipsychotics are an important treat-
ment option for patients with schizophrenia. Drug
treatment costs not only comprise the costs of the drug
itself but also the costs of monitoring the patient. Dur-
ing treatment patients need to be monitored to deter-
mine the effectiveness and safety of pharmacotherapy.

Objectives: We assess the proportion of patient mon-
itoring costs as a part of antipsychotic treatment costs
in patients with schizophrenia.

Methods: Monitoring instructions were extracted
from the Summary of Product Characteristics (SmPC)
and monitoring was defined as a statement to do some-
thing prior to or during drug use. Total drug treatment
costs were determined as the sum of drug costs and pa-
tient monitoring costs. Drug costs were acquired from
the Dutch Healthcare Institute by selecting the lowest
price using the Defined Daily Dose during one year
of treatment including the pharmacy dispensing fee.
Patient monitoring costs were calculated for laboratory
and physical tests. Unit prices for laboratory tests were
obtained using prices from the Dutch Healthcare Au-
thority 2014 including laboratory order costs. Costs
for physical tests were calculated based on costs for
the specific test or for a consultation. Costs for a
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consulation were obtained from the Dutch guidelines
for cost research, methods and standard price units
for economic evaluations in health care.

Results: Mean drug treatment costs were €461 (range
€100 - €1660) per drug per year, with a proportion of
minimal required patient monitoring costs ranging
from 0 to 83%. Over one third of antipsychotics
(37%) had a proportion of >20% mandatory monitor-
ing costs. A proportion of 0% and 0-20% was found
for 47% respectively 16% of the antipsychotics. The
proportion of patient monitoring costs was highest
for olanzapine (83%; €230/€277), clozapine (70%;
€412/€590) and risperidone (47%; €47/€100).

Conclusions: Total drug treatment costs consisted of
>20% mandatory monitoring costs for over one third
of all antipsychotics. Proportions may increase when
patents expire. We advocate to use drug treatment
costs including monitoring costs for decision making
in clinical practice for antipsychotics.

1064. Assessment of Predictive Ability of SLANSS
and ID Pain Questionnaires in Assessing Pain
Related Outcomes in Chronic Non-Cancer
Neuropathic Pain Conditions

Rambabu Vatte1, Dipika Bansal1, Babita Ghai2 and
Kapil Gudala1

1Pharmacy Practice, National Institute of Pharmaceu-
tical Education and Research, Mohali, Punjab, India;
2Anaesthesiology, Post Graduate Institute of Medical
Education and Research, Chandigarh, Punjab, India

Background: Diagnosing and assessing treatment
outcomes in neuropathic pain (NP) is challenging.
Commonly used treatment outcomes in pain clinical
trials and practice are pain intensity (PI) and quality
of life (QoL). However correlation between changes
in PI and QoL is poor. New markers of treatment out-
comes are needed.

Objectives: Assess the predictive ability of NP screen-
ing questionnaires for treatment outcomes, clinically
relevant optimum cut off, correlation between NP
screening questionnaires scores and PI and QoL.

Methods: Adult patients of either gender with chronic
severe non-cancer NP were recruited. PI, QoL, disabil-
ity and NP screening questionnaires (SLANSS and ID-
pain) scores were assessed at baseline and 1 month
post treatment.

ROC curve analysis was done to determine area un-
der curve (95% CI), Youden’s index (YI) to assess
MCIDs (Minimal Clinically Important Difference) to
assess predictive value. Correlation coefficient was
calculated between screening questionnaires and vari-
ous outcomes using SPSS 15.0.

Results: 56 patients with mean (SD) age of 44.3 (4.8)
were recruited. 50% were males and 57% had low
back pain. Mean (SD) PI was 7.99 (1.1) and 56% ob-
served decreased PI after treatment. AUC for S-
LANSS and ID-pain was 0.778 (0.614 - 0.896) and
0.719 (0.550 - 0.852). Based on YI MICD for S-
LANSS is >2 (sensitivity 90.9% and specificity
81.5%) and for ID-pain >0.5 (sensitivity 81.8% and
specificity 66.67). A positive correlation between PI
and disability (r=0.31, P <0.05) and ID-pain
(r =0.37, P<0.05), and negative correlation between
PI and QoL (r=0.22, P<0.05) was found.

Conclusions: There is significant positive correlation
between various pain related outcomes and NP screen-
ing questionnaires scores. S-LANSS and ID-pain
questionnaires can be used as an outcome measure to
assess the patient’s progress/performance of an
intervention.

1065. A Qualitative Study to Develop Patient
Materials on Opioid Use in Orthopaedic Surgery

David Smith, Jennifer Schneider, Jennifer Kuntz, Jill
Mesa, Xiuhai Yang, Amanda Petrik and Lynn DeBar

Center for Health Research, Kaiser Permanente
Northwest, Portland, OR, United States

Background: The American Academy of Orthopaedic
Surgeons recognizes the unintended consequences of
focusing on opioids for pain management.

Objectives: Develop patient-focused educational ma-
terials and scripting for a randomized trial to reduce
opioid use following total hip and total knee
arthroplasty (THA/TKA).

Methods: Qualitative study with open-ended, struc-
tured interviews (n=18) at Kaiser Permanente North-
west. A purposeful sampling method identified
surgeons, advice nurses, physical therapists, physician
assistants and patients. Patients were recent THA/TKA
cases in the top tertile of opioid use after surgery.
Interview guides captured feedback consistently.

Provider interviews explored their approach with
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THA/TKA patients on: pain management; barriers to
opioid titration; and recommendations/changes on ed-
ucational materials to support pain management and
opioid-reduction. Patient interviews explored their ex-
perience, understanding, and beliefs surrounding opi-
oids; and recommendations on important content. A
qualitative methodologist conducted content analysis
to identify key themes.

Results: Recommendations for content in patient edu-
cational materials and scripting included:
• Clear descriptions of how opioids work in the

body, how to taper, non-opioid pain management op-
tions, and problems from over-use (e.g. side effects,
and pain masking)
• Messaging on how long to expect to use opioids

and type of pain to expect
• Providing a visual timeline for patients to reinforce

pain medication titration expectations and home or
physical therapy exercises, especially during the acute
phase
• Emphasis on the multi-modal approach to pain

management and the importance of a balance between
opioids for recovery vs over-use
• Explanations to chronic opioid users that their pain

and its management may vary from opioid-naïve
patients
• Provide education and messaging multiple times

prior to and after surgery.

Conclusions: Patients and providers agreed that
clearly stated verbal and written messaging is needed
beyond what has typically been done regarding opioid
expectations; the resulting materials are being tested in
an ongoing trial.

1066. What Is the Evidence on Financial Toxicity of
Cancer Treatment?

Emre Yucel1 and Aylin Yucel2

1School of Public Health, University of Texas at Hous-
ton, Houston, TX, United States; 2College of Phar-
macy, University of Houston, Houston, TX, United
States

Background: Cost of cancer treatment in the United
States has skyrocketed. Patients and cancer survivors
are faced with difficult choices to bear, some of which
are lifetime debt, bankruptcy, inability to cover cost,
other financial and life sacrifices These financial and
other life sacrifices substantially increase towards the

end of life treatment and leave cancer patients’ fami-
lies and survivors with continuing hardships.

Objectives: To explore the determinants of cost of
cancer care and the limits of the patient involvement
to manage the challenge of cost of care.

Methods: A literature search is conducted using the
following databases: Ovid MEDLINE, Embase,
CINAHL, PsycINFO, and SCOPUS. Studies are eval-
uated with evidence tables generated with the key ap-
propriate guidelines of the EQUATOR network:
“Enhancing the Quality and Transparency of Health
Research” Systematic reviews are evaluated by the
AMSTAR criteria: Assessment of the Methodological
Quality of Systematic Reviews.

Results: Several studies have been identified that in-
vestigated the cost or burden of cancer care. Cost of
cancer care increased to over $100,000 per year. Mul-
tiple myeloma, bladder cancer, and lung cancer appear
to be forthcoming in expenditures and financial toxic-
ities left for families of patients to bear. Several solu-
tions and future research directions are suggested,
such as, developing country-specific cost-effectiveness
methodology to evaluate the cost of treatment, stratifi-
cation of cost of cancer care by specific ethnic and
socio-economic groups, increasing psychosocial sup-
port to cancer patients, survivors and their families.
The most interesting is an agglomeration of sugges-
tions made by a large number of oncologists to the
pharmaceutical industry. Yet, the ripples of these ef-
fects are yet to be seen in accolades.

1067. Measuring Outcomes Among Metastatic
Prostate Cancer Patients in Administrative Claims
Data Using the Center for Medicare and Medicaid
Services Oncology Care Model

Debra E. Irwin1 and Liisa A. Palmer2

1Truven Health Analytics, Durham, NC, United
States; 2Truven Health Analytics, Bethesda, MD,
United States

Background: -Centers for Medicare and Medicaid
Services proposed new payment and healthcare deliv-
ery models for cancer care (Oncology Care Model
(OCM)). OCM defined treatment episodes begin with
chemotherapy and last 6 months. Patients receiving
chemotherapy after the initial episode would initiate
a subsequent treatment episode.
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Objectives: This analysis examines real world treat-
ment patterns for metastatic prostate cancer (mPCa)
in context of OCM treatment episodes and evaluates
OCM performance metrics.

Methods: A retrospective analysis was conducted
using administrative claims data from the
MarketScan® Commercial and Medicare databases
(1/1/2011-12/31/2014). mPCA patients were included
if they were treated with enzalutamide (n=463) or
abiraterone (n=1,313). Index date was the first treat-
ment date and patients were continuously enrolled for
one year post-index. Outcomes included the proportion
of patients requiring second OCM treatment episodes
within 6 months after the first episode and the propor-
tion experiencing prostate cancer-specific emergency
department (ED) visits and hospitalizations.

Results: Over 56% of enzalutamide and 66% of
abiraterone patients initiated a second treatment epi-
sode with their initial drug. Approximately 6% of
enzalutamide patients were also dispensed abiraterone
and 8% of abiraterone patients were also dispensed
enzalutamide during their initial treatment episode.
ED visits occurred during the first treatment episode
for 10% of enzalutamide and 7% abiraterone patients
and within 6 months after the first treatment episode
for 14% enzaluatimide and 10% abiraterone patients.
Approximately 15% of enzalutidmide and 14% of
abiraterone patients had a hospitalization during the
initial treatment episode. Approximately, 20% of both
cohorts had a hospitalization within 6 months of the
first treatment episode.

Conclusions: Long-term continuous oral chemother-
apy requires multiple OCM treatment episodes and
may include more than one drug. Administrative
claims data is an effective tool to evaluate performance
measures and treatment patterns during OCM treat-
ment episodes.

1068. Quality of Life of Patients with Diabetes
Mellitus Types 1 and 2 from a Reference Health
Care Center in Minas Gerais, Brazil

Adriana R. Mata1, Brian Godman2,3, Juliana Álvares1,
Leonardo M. Diniz4, Michael Ruberson1, Bárbara R.
Alvernaz1, Augusto A. Guerra Júnior1, Mariangela
Leal Cherchiglia4, Eli Iola Gurgel Andrade4 and
Francisco de Assis Acurcio1,4

1School of Pharmacy, Graduate Program in Medi-
cines and Pharmaceutical Assistance, Federal

University of Minas Gerais (UFMG), Belo Horizonte,
Brazil; 2Division of Clinical Pharmacology,
Karolinska Institutet, Stockholm, Sweden; 3Strath-
clyde Institute of Pharmacy and Biomedical Sciences,
Strathclyde University, Glasgow, United Kingdom; 4

School of Medicine, Federal University of Minas
Gerais (UFMG), Belo Horizonte, Brazil

Background: The evaluation of the impact of diabetes
mellitus (DM) on patients’ quality of life (QoL) has
been used to improve our understanding of how differ-
ent health dimensions are influenced by the disease
characteristics. This is important as compliance with
multiple medications is a concern in patients with
DM. It is also important to assess QoL in the real-
world to better target interventions.

Objectives: Evaluate the QoL and DM-associated fac-
tors in patients with DM in a real-world setting.

Methods: Patients > 18 years old attending the Endo-
crinology Department of the University Hospital of the
Federal University of Minas Gerais (HC-UFMG), Bra-
zil, were enrolled. They were interviewed by phar-
macy undergraduate students trained in interview
techniques regarding their sociodemographic, clinical
and QoL characteristics from October 2013 to June
2014. The QoL of the patients was measured using
the EuroQol questionnaire (EQ-5D), which allows
the comparison of individual patients’ QoL with pre-
dicted values derived from a population sample, which
can subsequently be used to derive a single utility
measure. Descriptive analysis, correlation, linear re-
gression, univariate and multivariate analysis were
performed.

Results: We interviewed 346 patients who agreed to
participate. Of these, 67% were women, 59% with
Type 2 DM, and 32% Type1 DM. Some did not
know there type or admit they had DM. DM 1 pa-
tients had a mean QoL of 0.7369, with retinopathy,
depression, dyslipidemia and a serious hypoglycemic
crisis significantly reducing patients’ QoL. Patients
with DM type 2 had a mean QoL 0.6582, with hy-
pertension, neuropathy, depression, cancer and dys-
lipidemia significantly reducing their QoL. Reduced
QoL also correlated with a lack of physical exercise.
Males had a better quality of life than females
(p=0.016).

Conclusions: The results point to the need for better
disease monitoring and control, and effective educa-
tional activities that contribute to patients’ self-care
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to improve their QoL. The goal is also to reduce med-
icine use where possible.

1069. Impact of Patient Counseling on Medication
Adherence Behavior and Quality of Life in
Diabetics of Telangana Region

varun. Talla1, B. Rajashekar1, P. Anusha1,
Venkateshwar Rao Jupally1, Anvesh Cheera1,
Sanjeev Kumar Subudhi2 and Satyanaraya Patnaik3

1PharmD, Talla Padmavathi College of Pharmacy,
Warangal, Telangana, India; 2Clinical Pharmacy,
Talla Padmavathi Pharmacy College, Warangal,
Telangana, India; 3Pharmaceutical Sciences, Phar-
macy college Saifai, UPRIMS&R, SAIFAI, Uttar
Pradesh, India

Background: Diabetes mellitus has become an inter-
national healthcare crisis, alarming the requirement
of new approaches to prevent and treat it. Increasing
the medication adherence and improving the health re-
lated quality of life is the need for hour. Carbohydrate
rich diet and Poor compliance to medications due to
economical and other barriers leading to poor quality
of life of diabetics of Telangana, making its a need
of hour to check the influence of Patient counselling
and its impact on overall quality of life.

Objectives: Evaluate the impact of patient counseling
on medication adherence behavior and HQoL in dia-
betics of Telangana region.

Methods: The current Study was carried Satyam Dia-
betic Clinic, Warangal, a secondary care hospital in
Warangal city of telangana state with a turnover more
than 300 diabetics per day Study was conducted on a
convenient sample (N=287), which was divided into
intervention (n=148) and control group (n=139). To-
tal patients were interviewed using a pretested, struc-
tured, close ended Brief Medication Questionnaire
(BMQ), to assess medication adherence behavior and
Audit of Diabetes Dependent Quality Of Life
(ADDQoL), a diabetes disease specific questionnaire
to assess QoL. The intervention group received patient
counseling, whereas the control group deprived of
counseling till the end of the study. Suitable statistical
methods were used to interpret the data.

Results: We found intervention reduced beliefs-bar-
rier from 19% to 0.4% and recall-barrier from 30%
to 21% in intervention group and beliefs-barrier from
17% to 0.5% and access-barrier from 30% to 4% in

control group. In intervention group, QoL significantly
improved (i.e. negative impact decreased by 43% from
first to final follow up). Significant correlations (C.I.
0.3512-0.9996, p=0.0189, r=0.9841) were found be-
tween QoL and medication adherence.

Conclusions: The improved HQoL profiles and en-
hanced compliance behavior in test group signify the
importance of patient counseling. The study results
are in line with the earlier findings emphasizing the
importance of patient counseling to obtaining the out-
comes desired.

1070. Cost-Effective Approach in Management of
Diarrhoea in Nigeria: A Decision Analytical Model

Charles E Okafor1,2,3,4 and Obinna I. Ekwunife1,2,3,4

1Department of Clinical Pharmacy & Pharmacy Man-
agement, Nnamdi Azikiwe University, Awka, Agulu,
Anambra, Nigeria; 2Leibniz-Institute for Preventive
Research & Epidemiology/University of Bremen; 3

Postdoctoral Fellow, Collaborative Research Group
for Evidence-Based Public Health, Leibniz-Institute
for Preventive Research & Epidemiology/University
of Bremen, Breme; 4Department of Clinical Pharmacy
& Pharmacy Management, Nnamdi Azikiwe Univer-
sity, Awka, Agulu, Anambra, Nigeria

Background: Diarrhoea is the leading cause of death
in Nigerian children under 5 years. There are several
recommended approaches to prevent and treat diar-
rhoea. Implementing the most cost-effective approach
will save resources in Nigeria.

Objectives: This study evaluated the current trends for
management of diarrhoea to determine the most cost-
effective
approach. 1. The ‘no treatment’ approach; 2. the

preventive approach; 3. the integrated management
of childhood illness (IMCI) for diarrhoea; 4. combina-
tion of rotavirus vaccine with IMCI for diarrhoea were
evaluated.

Methods: The study employed decision analytic
modelling. Markov cohort model conducted from the
patient’s perspective was used to quantify cost and ef-
fectiveness of the four interventions. The markov
model had a life cycle of 260 weeks for 1000 children
with asymptomatic diarrhoea. Disability adjusted life
years (DALYs) averted was used to quantify clinical
outcome. The average cost of treatment for the 1000
patient was tracked over the Markov cycle model for
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the four interventions and results were presented in
2015 US Dollars. Probabilistic cost-effectiveness anal-
ysis was performed using Monte Carlo simulation, and
results presented as cost-effectiveness acceptability
frontiers. Expected value of perfect information
(EVPI) was conducted for the hypothetical population.

Results: From the cost-effectiveness acceptability
frontier, the IMCI approach had the highest probability
of being cost-effective when the patient is willing to
pay any amount that is not above $1200 to avert a
DALY. When the patient is willing to pay any amount
above $1200 to avert a DALY, the IMCI plus rotavirus
vaccine approach emerges as the most cost-effective.
The value of perfect information for ‘IMCI for diar-
rhoea’ and ‘IMCI for diarrhoea plus rotavirus vaccine’
were $386,585 and $4,688,300.88 respectively.

Conclusions: Based on cost-effectiveness, study per-
spective, sustainability and affordability, IMCI for di-
arrhoea is the most cost-effective option for
childhood diarrhoea.The Nigerian government should
consider rotavirus vaccination as part of national pro-
gramme of immunization as it is very cost-effective.

1071. Resource Utilization of Adult Patients with
Sporadic Angiomyolipoma in the Netherlands

Francis Vekeman1, Matthew Magestro2, Paul Karner3,
Jonathan Fortier1, Mei Sheng Duh3 and Bernard A.
Zonnenberg4

1Groupe d’Analyse, Ltée, Montreal, QC, Canada; 2

Novartis Pharmaceuticals Corporation, East Hanover,
NJ, United States; 3Analysis Group, Inc, Boston, MA,
United States; 4University Medical Center Utrecht,
Utrecht, Netherlands

Background: Renal angiomyolipomata (AML) are
nonmalignant, highly-vascularized lesions that usually
present sporadically. Sporadic AML (sAML) require
frequent monitoring, can grow over time, may be asso-
ciated with significant complications, and can necessi-
tate burdensome interventions such as embolization
and nephrectomy.

Objectives: This study documents the health care re-
source utilization (HCRU) associated with sAML.

Methods: This was a retrospective, longitudinal co-
hort study conducted using medical chart data from
patients with sAML treated at the University Medical
Center – Utrecht, a major specialty center in the

Netherlands, from 1995 to 2015. Patients were classi-
fied into cohorts based on the longest diameter of their
largest AML at diagnosis (small: <3.5cm; large:
≥3.5cm). Those with only small AML were further
classified by number of AML (≤5 vs. >5). HCRU
rates per patient per year (PPPY) for scans, specialist
visits, embolizations, and nephrectomies were re-
ported and compared across cohorts using rate ratios
(RR).

Results: Fifty-three patients with sAML were in-
cluded (85% female; median [range] age 54 [25-
79] years and follow-up time after sAML diagnosis
3.7 years [1 day-14 years]). At diagnosis, 26 (49%)
had large AML. Among patients with small AML,
6 (23%) had >5 AML. Rates of scans, specialist
visits, and embolizations or nephrectomies were
1.44, 1.73, and 0.03 PPPY, respectively. One (2%)
and 6 (11%) patients, respectively, underwent embo-
lization and nephrectomy during follow up. Patients
with larger AML had higher rates of scans
(RR=1.25, P=0.047) and displayed a trend toward
a higher rates of embolization or nephrectomy
(RR=4.67, P=0.149). Patients with more numerous
small AML had higher rates of scans and specialist
visits (RR=2.39-2.78, P≤0.001).

Conclusions: The presence of large or numerous
sAML is associated with higher rates of health care re-
source use. More than 10% of patients underwent ne-
phrectomy after sAML diagnosis. Alternative
treatment options for patients with sAML are needed
to help avoid costly interventions.

1072. Costs with Medicines and Services in the
Treatment by Patients with Schizophrenia

Wallace Breno Barbosa1,2, Augusto Afonso Guerra
Junior1,2, Rosangela Maria Gomes1,2, Juliana
Oliveira Costa2,3, Livia Lovato Pires Lemos2,3 and
Francisco Assis Acurcio1,2

1Post-Graduation Program in Medicines and Phar-
maceutical Assistance, Department of Social Phar-
macy, College of Pharmacy, Federal University of
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil;
2SUS Collaborating Centre for Technology Assess-
ment & Excellence in Health (CCATES/UFMG), Belo
Horizonte, Minas Gerais, Brazil; 3Post-Graduation
Program in Public Health, Department of Preventive
and Social Medicine, College of Medicine, Federal
University of Minas Gerais, Belo Horizonte, Minas
Gerais, Brazil
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Background: Schizophrenia is a severe mental disor-
der, chronic and debilitating, affecting 0.3 to 0.7% of
the population and is associated with a significant fi-
nancial and social impact on patients, families, care-
givers and society in general.

Objectives: To describe the costs with high cost drugs,
outpatient and hospital services used for patients with
schizophrenia attended by Brazilian Public Health Sys-
tem (SUS) from January 2000 to December 2010.

Methods: We analyzed a nationwide cohort devel-
oped through deterministic-probabilistic linkages of
administrative records of SUS national databases. We
included patients received the following antipsy-
chotics: clozapine, olanzapine, quetiapine, risperidone
and ziprasidone; had the diagnosis ICD-10 for schizo-
phrenia and were treated between January 2000 and
December 2010. We conducted an analysis of costs,
we stratified the individual cost by procedure category
and we describe on median. Monetary values were ad-
justed for inflation to January 2015. Brazilian Reais
(BRL) were converted to United States Dollars
(USD) using the purchasing power parity of the World
Bank at a conversion factor for 2014 (USD1=1.69
BRL).

Results: We included 241,079 patients. High cost
drugs represented 82.9% of the total cost, followed
by hospitalizations (9.8%) and outpatient care
(7.3%). Atypical antipsychotics represented 93.8% of
the cost with high cost drugs and had a median cost
USD 517.33. Psychiatric hospitalization was used in
8.0% of patients, represented 67.0% of the cost with
hospitalizations and had a median cost USD
1,074.08. Outpatient psychiatric care was used in
11.6% of patients, represented 74.9% of the cost with
outpatient care and had a median cost USD 303.56.

Conclusions: Atypical antipsychotics were responsi-
ble for the majority of the schizophrenia treatment
cost. This finding may be related to the cost of medi-
cines to the healthcare system and its continuous use.
Psychiatric hospitalizations account for higher median
cost and a lower percentage of use and outpatient psy-
chiatric care had lower median cost. These results sug-
gest ensure the quality in use of atypical antipsychotic
and encourage the use of outpatient services over
hospitalization.

1073. Some Statistical Considerations in
Estimating a Disease Progression Model for
Chronic Obstructive Pulmonary Disease (COPD)

Alex Exuzides1, Chris Colby1, Andrew H. Briggs2,
Nancy Riseborough1, Timothy Baker1 and Afisi
Ismaila3

1ICON plc, San Francisco, CA, United States; 2Uni-
versity of Glasgow, Glasgow, Scotland, United King-
dom; 3GlaxoSmithKline R&D, Research Triangle
Park, NC, United States

Background: To develop statistical models predicting
disease progression and outcomes in chronic obstruc-
tive pulmonary disease (COPD).

Objectives: To estimate associations between attri-
butes of COPD and to develop a model that predicts
economic and health outcomes associated with COPD
progression.

Methods: We utilized data from a three year cohort
study of COPD patients to estimate the associations
between central COPD attributes (exacerbations, lung
function, exercise capacity, and signs/symptoms)
while adjusting for co-morbidities, body composition
(BMI), biomarkers, smoking history, age, and gender.
As disease progression endpoints we used the total
score of the St. George’s Respiratory Questionnaire
(SGRQ) and mortality. We applied random coefficient
models to assess the relationships between the central
COPD attributes longitudinally and thereby describe
patient trajectories over time. As appropriate, non-lin-
ear functional forms were explored to characterize the
nature of the data. Endogeneity among the central at-
tributes of COPD was addressed by time-lagging in
the regression models.

Results:We found that exacerbations in the preceding
12-months were associated with an average decline in
lung function (FEV1) of up to 10 ml (P<0.05) and
with a reduced exercise capacity (6 minute walk test)
of 13 meters (P<0.0001). A 1% increase in FEV1 %
predicted was also associated with a 5% reduction in
the probability of experiencing dyspnoea on most
days/week (P<0.0001). All central attributes were
found to significantly impact disease progression,
measured by the SGRQ, with the largest estimated ef-
fect for dyspnoea on most days/week (18 point in-
crease in the SGRQ score; P<0.0001). Lung function
and exercise capacity, however, were the only signifi-
cant predictors of mortality (P<0.05).

Conclusions: The use of appropriate analytical tech-
niques to account for the longitudinal nature and
endogeneity of COPD attributes enables the estimation
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of their impact on important health outcomes. Our re-
sults confirm the expected associations between the
central attributes of COPD and their effect on patient
health status (SGRQ) and mortality.

1074. What Are Patient’s Willing to Pay for
Pharmacogenomic Testing?

Suzette J. Bielinski1, Jennifer St. Sauver1, Janet E.
Olson1, Mark L. Wieland4, Carolyn R. Vitek2,
Elizabeth J. Bell1, Michaela E. McGree1, Debra J.
Jacobson1, Jennifer B. McCormick1, Paul Y.
Takahashi2, John L. Black2, Pedro J. Caraballo4,
Richard Sharp1, Timothy J. Beebe1, Richard
Weinshilboum3, Liewei Wang3 and Veronique L.
Roger4

1Health Sciences Research, Mayo Clinic, Rochester,
MN, United States; 2Laboratory Medicine and Pathol-
ogy, Mayo Clinic, Rochester, MN, United States; 3Mo-
lecular Pharmacology and Experimental
Therapeutics, Mayo Clinic, Rochester, MN, United
States; 4Department of Medicine, Mayo Clinic, Roch-
ester, MN, United States

Background: Implementation of pharmacogenomics
(PGx) has been restricted to medical centers with sub-
stantial institutional support given the limited reim-
bursement rates. Expansion to patient populations
willing to pay out-of-pocket could facilitate wider
adoption.

Objectives: To determine patient’s willingness to in-
cur out of pocket costs for PGx testing.

Methods: The Mayo Clinic’s Right, Drug, Right
Dose, Right Time Protocol is tasked with preemptive
PGx testing with integration of clinically actionable
PGx variants into the electronic health record. RIGHT
participants were sent a survey assessing their experi-
ences with and understanding of PGx. Patients self-re-
ported health status, the number of prescription
medications, interest in additional PGx testing, and
available financial resources. We assessed the patient’s
willingness to pay for PGx testing by the following
question: “If PGx tests were available, what would
be the maximum out-of-pocket cost you would be
willing to pay?” Using logistic regression, we assessed
factors associated with a willingness to incur costs.

Results: 869 (86%) completed the survey (55% fe-
males, mean age 59 years) and 70% indicated that they
would ask for additional PGx testing if it became

available. Overall, 42% of the patients were not will-
ing to incur out of pocket costs. After adjusting for
all other variables, fewer financial resources remained
strongly associated with being unwilling to incur any
out-of-pocket costs (cut back to pay bills odds ratio
(OR)=1.4; little to spare OR=2.2; difficulty paying
bills OR=15.3, P for trend < 0.001). Likewise, older
patients and women were less likely to be willing to
incur out-of-pocket costs.

Conclusions: Patients are interested in PGx testing
but a majority would only do so if it was completely
reimbursed. A patient’s financial situation is a key
driver of a willingness to incur out-of-pocket costs.
These findings add empiric evidence to the concern
that future benefits of PGx testing may be dispropor-
tionately allocated to patients with more financial
resources and support the need for a national conver-
sation about reimbursement given that advances in
clinical medicine often result in widening health
disparities.

1075. Policy Options to Lower Prescription Drug
Prices in the United States

G. Caleb Alexander1,2,3, Jeromie Ballreich6, Mariana
P. Socal1, Taruja Karmarkar1,4, Antonio Trujillo5,
Jeremy Green1, Joshua Sharfstein6 and Gerard
Anderson4

1Center for Drug Safety and Effectiveness, Johns Hop-
kins University, Baltimore, MD, United States; 2Epi-
demiology, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, United States; 3Gen-
eral Internal Medicine, Johns Hopkins Medicine, Bal-
timore, MD, United States; 4International Health,
Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, United States; 5Office of the Dean,
Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, United States; 6Health Economics,
Johns Hopkins University, Baltimore, MD, United
States

Background: Policy makers and the general public
are once again expressing concern about high prices
and high levels of spending for branded prescription
drugs in the United States. The U.S. spends consider-
ably more per capita on branded drugs than other
countries; the U.S. typically pays the highest prices
for branded drugs; spending on pharmaceuticals in
the U.S. is approaching $400 billion; and the rates of
growth of drug prices in the U.S. have returned to dou-
ble-digit levels, reaching 12.2% in 2014.
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Objectives:We evaluated policy options implemented
to reduce U.S. branded drug costs.

Methods: We identified policy options to reduce U.S.
branded drug costs using a two-step process that com-
bined expert opinion with a structured literature review
of 343 peer-review articles. We then developed and
applied seven criteria to the most commonly cited pol-
icies. Finally, we considered unresolved empirical is-
sues that are particularly important in any discussion
of the merits of various policy proposals.

Results: Approximately 40 policies were identified
that clustered into five categories: revising the patent
system; encouraging research to increase development
of new drugs; altering pharmaceutical regulation; de-
creasing market demand; and developing innovative
pricing policies. The most promising policies are cur-
rently being evaluated with respect to whether they:
(1) promote incentives for innovation, (2) ensure equi-
table access to drugs, (3) reduce spending on drugs, (4)
encourage generic adoption, (5) lower administrative
burden, (6) require legislative action, and (7) are likely
to have unintended consequences.

Conclusions: While dozens of policies have been ad-
vanced to address the high cost of branded prescription
drugs in the United States, these policies tend to focus
on a limited number of fundamental market mecha-
nisms that effect drug pricing. The most commonly
proposed policies can be differentiated based on di-
mensions that may assist policy-makers, payers and
other stakeholders seeking to meaningfully address
the high cost of branded products in the United States.

1076. The Role of Real-World Data in Single
Technology Appraisal Submissions in the United
Kingdom

Nathalie A. Waser, Sarah M. Goring, Sisi Wang, Rei
Tao and Ellen E. Korol

ICON Epidemiology, ICON plc., Vancouver, BC,
Canada

Background: The role of real-world data (RWD) in
single technology appraisal (STA) submissions is to
complement evidence collected from clinical trials
and contextualise the anticipated real-world use of a
technology. The potential for RWD to strengthen re-
imbursement submissions has been increasingly
recognised, although little research has been con-
ducted to ascertain their use.

Objectives: To determine the frequency and type of
RWD incorporated in manufacturers’ submissions to
the National Institute for Health and Care Excellence
STA process. A secondary objective was to identify
the Evidence Review Group (ERG) and the Appraisal
Committee’s explicit requests for RWD.

Methods: We reviewed STA guidance and manufac-
turers’ submissions for technologies indicated for solid
tumours (January 2010 to December 2015). We ex-
tracted information describing the type of RWD used
to support clinical effectiveness, safety or the follow-
ing types of economic model inputs: comparators
and treatment patterns, disease progression, survival,
and resource utilisation. We classified the type of
RWD according to a pre-defined hierarchy of evi-
dence. Additionally, we extracted critiques and recom-
mendations made by ERG and the Appraisal
Committee regarding RWD and future research that
could be informed by RWD.

Results: Overall, 48 STAs in solid tumours were iden-
tified. Among those, five were terminated or with-
drawn and three were multiple technology appraisals,
thus leaving 40 STAs for extraction. Approximately
80% of STAs included RWD; in the remainder,
RWD was either absent or unclear. In less than 10%
of STAs, RWD informed clinical effectiveness and
safety. More frequently, RWD was used to inform sur-
vival (e.g. extrapolation beyond the duration of the
randomised controlled trial) or resource utilisation. In
several STAs, the ERG or Appraisal Committee ex-
plicitly requested RWD or critiqued their validity.

Conclusions: RWD inform central components of
STA submissions. Our findings emphasize that these
data should be collected using robust research designs,
with high external validity; failure to do so may con-
tribute to the Committee’s uncertainty of the plausibil-
ity of the submitted evidence.

1077. Withdrawn by Author

1078. Assessment of Pharmacist Interventions of
Drug Related Problems Among Patients with
Impaired Renal Function
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Background: Studies report poor quality and gaps in
the care of Chronic Kidney Disease (CKD) patients
with their attendant complications and drug related
problems. Clinical outcomes after pharmacist inter-
vention need to be studied.

Objectives: To characterize pharmacist interventions
among patients with CKD.

Methods: This randomized, prospective, open-labeled
interventional study was carried out in the inpatient
wards of a tertiary care hospital during the period Oc-
tober 2014 to March 2015. Patients with a primary di-
agnosis of CKD of any stage and etiology and who
consented to participate were included in the study.
Patients with cancer, undergone organ transplantation,
significant liver disease and alcohol and substance
abuse were excluded. Patients were randomized into
test or control group. The control group received the
standard of care provided at the hospital. Test group
received a pharmacist’s review in addition to standard
of care. A clinical pharmacist reviewed treatment
charts to identify drug therapy problems and commu-
nicated appropriate changes or recommendations to
the nephrologist. Categorical data is expressed as per-
centage and continuous data as mean ± SD. Parametric
data was analyzed using two-tailed t-test with signifi-
cance set at 0.05.

Results: Among 833 patients included in the study, a
total of 250 DRPs were identified from 245 patients.
DRPs occurred at a rate of 1.02 per patient in the study
population. Out of 250 DRPs, 105 (42%) were Mani-
fest problems and 145 (58%) were found to be Poten-
tial problems. 117 (46.8%) of DRPs occurred in the
test group whereas 133 (53.2%) were seen in the con-
trol group. Most common DRP was adverse drug reac-
tions (21.6% in Test and 22.4% in control group),
followed by therapy requiring dosage adjustment
(4.8% in test, 5.6% in control group). Most common
interventions by pharmacist were drug being stopped
(49.6%), new drug started (26.4%) and dose changes
(17.4%).

Conclusions: Adverse drug reactions are the most
common problem for this group of patients. Future
studies must concentrate on developing measures to
prevent them. Harm due to non-intervention in the
control group can be surmised.

1079. New Chronic Disease Medication Prescribing
by Nurse Practitioners, Physician Assistants, and
Primary Care Physicians: A Cohort Study

Zachary Marcum1, Johanna Bellon2, Jie Li2, Walid
Gellad2 and Julie Donohue2

1Pharmacy, University of Washington, Seattle, WA,
United States; 2University of Pittsburgh, Pittsburgh,
PA, United States

Background: Medications to treat and prevent
chronic disease have substantially reduced morbidity
and mortality; however, little is known about prescrib-
ing of chronic disease medications by different pri-
mary care providers.

Objectives: To examine prescribing of new chronic
disease medications by nurse practitioners (NPs) and
physician assistants (PAs) compared to primary care
physicians (PCPs).

Methods: We obtained prescribing data from IMS
Health’s XponentTM on all primary care NPs, PAs,
and PCPs in Pennsylvania regularly prescribing anti-
coagulants, antihypertensives, oral hypoglycemics,
and/or HMG-Co-A reductase inhibitors pre- and
post-introduction of five new drugs in these classes
that varied in novelty (i.e., dabigatran, aliskiren,
sitagliptin or saxagliptin, and pitavastatin). We con-
structed three measures of prescriber adoption during
the 15-month post-FDA approval period: 1) any pre-
scription of the medication, 2) proportion of prescrip-
tions in the class for the medication, and 3) time to
adoption (first prescription) of the medication. De-
scriptive statistics were used for the first two measures;
to assess time to first adoption, we used the Kaplan-
Meier method to compute the proportion of providers
who had adopted the new drug in the 15 months
post-FDA approval.

Results: By 2011, more PCPs had prescribed each of
the new medications than APCs (e.g., 44.3% vs.
18.5% vs. 20% for dabigatran among PCPs, NPs,
and PAs). Across all drug classes, the new medications
accounted for a larger share of prescriptions in the
class for PCPs followed by PAs, followed by NPs
(e.g., dabigatran: 4.9% vs. 3.2% vs. 2.8%, respec-
tively). Mean time-to-adoption for the new medica-
tions was shorter for PCPs compared to NPs and PAs
(e.g., dabigatran, 7.3 vs. 8.2 vs. 8.5 months; P all med-
ications <0.001).
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Conclusions: PCPs were more likely to prescribe each
of the new medications per each measure of adoption.
Differences in the rate and speed of drug adoption be-
tween PCPs, and NPs and PAs may have important
implications for care and overall costs at the popula-
tion level as NPs and PAs continue taking on a larger
role in prescribing.

1080. Electronic Medication Histories:
Highlighting Potential Adverse Drug Events

Gillian Bartlett1, Cristina Longo1, Irina Kudrina1 and
Brenda MacGibbon2

1Family Medicine, McGill University, Montreal, QC,
Canada; 2Mathematics, UQAM, Montreal, QC,
Canada

Background: Medications are an important aspect of
patient safety with 3-5% of all prescriptions written
in primary care resulting in an adverse drug event
(ADE) with one-third being serious. Access to elec-
tronic medication histories (e-Rx) may improve pre-
scribing safety and decision-making.

Objectives: To describe the distribution of drug alerts
based on alert category, the type of medication and the
association with sex, age group, and access to eRX.

Methods: A population descriptive study used data
from an electronic prescribing and drug management
project, combining information from physician billing,
health administrative data, pharmacies and participat-
ing physicians. Information on dispensed prescriptions
was available for all patients with public drug insur-
ance. All dispensed prescriptions on the index date
were verified for drug-drug contraindications and ther-
apeutic duplication using the drug knowledge database
from Vigilance Santé. Frequency distributions for cat-
egorical variables were calculated.

Results: From 58 261 prescriptions, 14 775 (25.4%)
drug alerts occurred for 7 143 patients; 66.1% of alerts
were from physicians who had access to the eRx and 3
815 (53.4%) of patients received two or more alerts.
Contraindications occurred nearly twice as much as
duplications for men and women. Contraindications
were the most frequently reported cause (78.0%) of
alerts for patients > 65 years, whereas duplications
(53.9%) were the most common for < 65 years. The
top 3 medications receiving duplication alerts for those
> 65 years were antidepressants (Venlafaxine, 1.4%;
Trazodone, 1.2%; Citalopram, 0.9%) and for

contraindications were: Calcium Carbonate (2.3%),
Levothyroxine (1.6%), and Warfarin (0.9%). The top
3 medications receiving duplication alerts for those
> 65 years were: Temazepam (1.0%), Lorazepam
(0.9%), and Citalopram (0.7%), and for contraindica-
tions were: Calcium Carbonate (11.1%),
Levothyroxine (7.7%), and Warfarin (5.4%). These re-
sults were similar for males and females.

Conclusions: Patients are at risk for ADE related to
antidepressant and benzodiazepine duplications as
well ass contraindication for calcium supplements. Ac-
cess to the eRx does not seem to reduce this risk.

1081. Longitudinal Trend and Forecast in Taiwan
Pharmaceutical Industry and International Trade
(2009-2018)

Jason C. Hsu1 and Christine Y. Lu2

1School of Pharmacy and Institute of Clinical Phar-
macy and Pharmaceutical Sciences, National Cheng
Kung University, Tainan, Taiwan; 2Department of
Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, MA,
United States

Background: The development of pharmaceutical in-
dustry can reflect changes in demand and supply of
medicine in a country. Little attention has been given
to the past and future trends of pharmaceutical market
and international trade in Taiwan.

Objectives: This study aims to examine trends in the
total size of pharmaceutical market in Taiwan and its
growth, including western and Chinese medicines.
We also forecasted these measurements up to and in-
cluding year 2018 based on the current patterns.

Methods: The yearly statistic data regarding pharma-
ceutical industry and international trade were obtained
from annual reports of pharmaceutical industry pub-
lished by Taiwan’s Ministry of Economic Affairs
(2009-2013). We estimated yearly pharmaceutical
market size, value of output and volume of interna-
tional trade. In addition, using a time series design
with ARIMA models, we estimated the past trends
and predict future trends up to the year 2018.

Results: The pharmaceutical market size grew from
US$ 39.67 million in 2009 to US$ 48.10 million in
2013 (growth rate: 21.26%) in Taiwan, and it was pre-
dicted to reach US$ 58.33 million in 2018. Value of
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output grew from US$ 2,250 million in 2009 to US$
2,471 million in 2013 (growth rate: 9.84%) in Taiwan,
and it was predicted to reach US$ 2,715 million in
2018. Overall volume of imported and outported prod-
ucts rose from US$ 2,066 million in 2009 to US$
2,694 million in 2012 and from US$ 354 million in
2009 to US$ 495 million in 2012 respectively.

Conclusions: This is a critical study to better under-
stand the pharmaceutical industry and trade in Taiwan.
Our findings indicate a substantial increase of medi-
cine demand over the last few years, especiallty for
western medicies, and this trend would keep continu-
ously in the future.

1082. Trends in the Use of Prescription Medications
with Risk Evaluation and Mitigation Strategies
Among U.S. Adults: 2003-2004 to 2011-2012

Jenny Guadamuz1, Caleb Alexander2 and Dima M.
Qato1

1University of Illinois, Chicago; 2Johns Hopkins
School of Public Health, Baltimore

Background: Despite the implementation of Risk
Evaluation and Mitigation Strategy (REMS) by the
Food and Drug Administration for high risk prescrip-
tion medications, there is limited information on the
use of these medications in the U.S. adult population.

Objectives: To examine trends in the prevalence of
REMS medication use among US adults overall and
by therapeutic drug class.

Methods: Prevalence of REMS medication use was
estimated over a ten-year period using nationally rep-
resentative data from the National Health and Nutri-
tion Examination Survey (NHANES). Five
consecutive two-year NHANES cycles were included
(2003-2004 to 2011-2012), resulting in 29,765 nonin-
stitutionalized US adult participants. To identify pre-
scription medications with a REMS, we extracted
data from the FDA website which includes a list of
all active and inactive REMS medications. REMS
medication use was defined as the use of at least one
REMS medication in the last 30 days.

Results: The use of at least one REMS medication
among US adults slightly increased from 14.4%
[95% CI 12.8%-15.9%] in 2003-2004 to 15.6% [95%
CI 13.4%-17.7%] in 2011-2012. Psychotropic and an-
algesic REMS medications were the most commonly

used therapeutic drug classes; among psychotropic
medication users the use of a REMS psychtropic med-
ication (such as gabapentin and zolpidem) increased
from 31.0% to 34.7% during this time period (p-value
<0.05). Trends in REMS medication use by therapeu-
tic class often differ from the trends seen in the overall
therapeutic class. For example, the use of antidiabetic
medications increased (from 6.2% to 8.0%) while the
use of REMS antidiabetic medications among antidia-
betic medication users decreased (from 1.9% to 1.5%).

Conclusions: Despite the implementation of the
REMS and growing drug safety concerns, more than
one in seven adults in the U.S. use at least one medica-
tion with REMS. The majority of therapeutic drug
classes have experienced an increase in REMS medi-
cation use. To improve safety, regulators need to re-
view the impact of REMS on the use of medications
as well as the adverse events they are intended to
mitigate.

1083. Trends in Medicines Procurement by the
Brazilian Federal Government from 2006 to 2013

Tatiana Chama Borges Luz1, Claudia Garcia Serpa
Osorio-de-Castro3, Rachel Magarinos-Torres4 and
Bjorn Wettermark2

1Oswaldo Cruz Foundation, Belo Horizonte, Minas
Gerais, Brazil; 2Karolinska Institutet, Stockholm,
Sweden; 3Oswaldo Cruz Foundation, Rio de Janeiro,
Brazil; 4Universidade Federal Fluminense, Niterói,
Rio de Janeiro, Brazil

Background: The costs of medicines pose a growing
burden on healthcare systems worldwide. A compre-
hensive understanding of how procurement is being
carried out provides strong support for the develop-
ment of effective policies.

Objectives: This investigation examined the Brazilian
federal pharmaceutical procurement data provided by
the Sistema Integrado de Administração de Serviços
Gerais (SIASG) database from 2006 to 2013.

Methods: Medicine purchases were aggregated in
terms of volume (number of packages purchased)
and expenditure (number of packages purchased mul-
tiplied by unit price) for each year. Data on expendi-
ture were adjusted for inflation using the Extended
National Consumer Price Index (IPCA), December
31th, 2013. In order to study the cumulative propor-
tion of the purchased therapeutic groups, Lorenz
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curves were plotted. Cost-variance analysis was per-
formed to determine the impact of each factor, price
and volume, on the total expenditure variation.

Results: The annual expenditure on medicines in-
creased 2.72 times (172%), while the purchased vol-
ume of drugs increased 1.99 times (100%). A limited
number of therapeutic classes dominated expenditure
each year. Drugs for the treatment of infectious dis-
eases monopolized expenditures from 2006 to 2009,
being replaced by antineoplastic and
immunomodulating agents from 2010 on. Immuno-
suppressants (L04), in particular, concentrated, after
2010, one third of all purchases, showing the most
substantial expenditure increase of the period, more
than 25,000%.

Conclusions: The overwhelming price-related in-
crease caused by L04 class is bound to have an impor-
tant impact on healthcare supply system sustainability.
If Brazil continues to select and incorporate costly
drugs and purchase them at the same rate, the system
may not hold, given the same level of financing.

1084. Good Practice Guidelines for Designing,
Conducting, Analyzing and Reporting Cross-
National Comparison Drug Utilization Studies

Yared Santa-Ana-Tellez1, Luisa Ibañez2, Carlos
Durán3, Elena Ballarín2, Mònica Sabaté2, Aukje K.
Mantel-Teeuwisse1, Veronika J. Wirtz4, Monique
Elseviers5, Björn Wettermark6 and Robert H. Vander
Stichele3

1WHO Collaborating Centre for Pharmaceutical Pol-
icy & Regulation, Utrecht Institute for Pharmaceutical
Sciences (UIPS), Utrecht University, Utrecht, Nether-
lands; 2Fundació Institut Català de Farmacologia
(FICF) (Catalan Institute of Pharmacology Founda-
tion), Vall d’Hebron University Hospital, Autonomous
University Barcelona, Barcelona, Spain; 3Heymans
Institute of Pharmacology, Faculty of Medicine and
Health Sciences, Ghent University, Ghent, Belgium;
4Center for Global Health and Development, Boston
University, Boston, United States; 5Centre for Re-
search and Innovation in Care (CRIC), Faculty of
Medicine and Health Sciences, University of Antwerp,
Antwerp, Belgium; 6Centre for
Pharmacoepidemiology Department of Medicine
Solna, Karolinska Institutet, Stockholm, Sweden

Background: Cross-national comparison drug utiliza-
tion (CNC DU) studies provide valuable information

about the medicines use in different countries or re-
gions by examining patterns of prescribing, dispensing
and consumption of medicines.

Objectives: To develop good practice guidelines for
designing, conducting, analyzing and reporting of
CNC DU studies, to reduce the risk of bias in exposure
estimation.

Methods: A group of experts from IMI-Protect,
EuroDURG and WHO CC for Pharmaceutical Policy
and Regulation, examined previous articles that ad-
dress the comparability of CNC DU studies. A review
template (RT) for CNC DU studies was constructed to:
address their main methodological issues, standardize
the information extraction, assess the risk of bias in
the exposure estimation of each country or region
compared, and evaluate the validity of the comparison
between countries or regions.
To test the validity and reliability, we used the RT on

a test sample (16 articles) derived from a literature
search with the following criteria: (1) drug utilization
studies comparing exposure data on consumption vol-
ume, (2) comparison of at least two countries or regions,
(3) published between 2000-2015. Each article was
reviewed by at least 4 researchers using the RT, to ana-
lyze inter-observer agreement in risk of bias assessment.
The information gathered was used to develop good

practice guidelines for designing, conducting, analyz-
ing and reporting CNC DU studies.

Results: The resulting guidelines cover the following
areas: reliability and validity of population and drug
coverage, and drug terminology. Biases affecting ac-
curacy and precision of exposure estimates were iden-
tified.These guidelines and the RT will assist
researchers in the development of CNC DU by
highlighting the most common and potential limita-
tions of these studies as well as to recommend proce-
dures to overcome them.

Conclusions: Following standardized guidelines will
enhance the validity and reliability of CNC DU stud-
ies, and facilitate their peer review, correct interpreta-
tion of CNC DU studies, and adequate translation
into pharmaceutical policy decision-making.

1085. Sale of Phthalate Containing Drugs in
Denmark from 2004 to 2012

Anne Broe1, Zandra N. Ennis1,2, Jesper Hallas1,2,
Thomas Ahern3, Anton Pottegaard2 and Per
Damkier1,2
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1Clinical Pharmacology, Institute of Public Health,
University of Southern Denmark, Odense, Denmark;
2Department of Clinical Chemistry and Pharmacol-
ogy, Odense University Hospital, Odense, Denmark;
3Departments of Surgery and Biokemistry, University
of Vermont, Vermont, United States

Background: The effect of phthalate exposure on hu-
man reproduction, development and cancer risks is
controversial. Not commonly recognised, phthalates
are used as excipients in a number of drug formula-
tions. The European Medicines Agency and the U.S.
Food and Drug Administration have set a maximum
daily exposure level for diethylphthalate (DEP) and
dibutylphthalate (DBP) of 4.0 and 0.01 mg/kg/day,
respectively.

Objectives: To estimate the sale of dibutyl- and
diethylphthalate containing drugs in Denmark from
2004 to 2012.

Methods: National data on annual sale of medications
(tablets only) were accessed from www.medstat.dk for
each substance, specified by single drug formulation.
Data from the Danish Medicines Agency on phthalate
content per tablet were merged with data on total sale
for each drug formulation and substance. We used the
‘defined daily dose’ (DDD) as the unit of sale.

Results: Several of the identified drugs exceeded the
permitted daily exposure of DBP. Multienzymes had
24.6-43.6 mg per DDD (phthalate-containing sale:
4.765.800 DDD; 43% of total sale). Mesalazine had
12.5-26.4 mg per DDD (10,142,100 DDD; 27%) and
budesonide had 12.6 mg per DDD (25,600 DDD;
1%). Lithium had 7.6 mg per DDD (12.921.800
DDD; 66%) and bisacodyl had 1.42 mg per DDD
(35.155.200 DDD; 41%)
Other drugs had high levels of DEP, but did not ex-

ceed the permitted daily exposure. Multienzymes had
43.9 mg per DDD (4.765.800 DDD; 43%) and didan-
osine had 12 mg per DDD (273.600 DDD; 84%).
Naproxen had 10.4 mg per DDD (1.568.200 DDD;
5%) and theophylline had 8.5 mg per DDD
(18.044.200 DDD; 79%)
The 7 most frequently sold drugs containing any

type of phthalate (DPB, DEP and three high-molecular
phthalates: hypromellose- polyvinyl acetate- and cel-
lulose acetate phthalate) were dipyridamole
(82,060,692 DDD; 75%), bisacodyl (35,155,200
DDD; 41%), dipyridamole combinations (22,672,900
DDD; 56%), theophylline (18,044,200 DDD; 79%),
sulfasalazine (17,130,500 DDD; 65%), lithium

(12,921,800 DDD; 66%) and mesalazine (10,142,100
DDD; 27%).

Conclusions: Sales of phthalate-containing drugs in
Denmark from 2004 to 2012 were substantial, and
phthalate exposures from several drug preparations ex-
ceed the regulatory exposure limit introduced in 2014.

1086. Use of Proton Pump Inhibitors Among
Adults: A Danish Nationwide Drug Utilization
Study

Anton Pottegård1, Anne Broe1, Jesper Hallas1,2, Ove
B. S. de Muckadell3, Annmarie T. Lassen4 and
Anders B. Lødrup5,6

1Clinical Pharmacology, Department of Public
Health, University of Southern Denmark, Odense,
Denmark; 2Department of Clinical Chemistry &
Pharmacology, Odense University Hospital, Odense,
Denmark; 3Department of Medical Gastroenterology,
Odense University Hospital, Odense, Denmark; 4De-
partment of Emergency Medicine, Odense University
Hospital, Odense, Denmark; 5Diagnostic Center,
Silkeborg Hospital, Silkeborg, Denmark; 6Department
of Hepatology and Gastroenterology, Aarhus Univer-
sity Hospital, Aarhus, Denmark

Background: The use of proton pump inhibitors
(PPIs) has increased over the last decade.

Objectives: To provide detailed utilization data on PPI
use over time, with special emphasis on duration of
PPI use and concomitant use of ulcerogenic drugs.

Methods: Using the nationwide Danish Prescription
Registry, we identified all Danish adults filling a PPI
between 2002 and 2014. Using descriptive statistics,
we described the (i) distribution of use between single
PPI entities, (ii) development in incidence and preva-
lence of use over time, (iii) measures of duration and
intensity of treatment, and (iv) prevalence of use of ul-
cerogenic drug among users of PPI.

Results: We identified 1,617,614 adults using PPIs
during the study period. The prevalence of PPI use in-
creased four-fold during the study period to 7.4% of all
Danish adults in 2014. PPI use showed strong age-de-
pendency, reaching >20% among those aged ≥80
years. The proportion of users maintaining treatment
over time increased with increasing age, with <10%
of those aged 18-39 years using PPIs two years after
their first prescription, compared to about 40% among
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those aged ≥80 years. The overall use of ulcerogenic
drugs among PPI users increased moderately, from
35% of users of PPI in 2002 to 45% in 2014.

Conclusions: The use of PPIs is extensive and in-
creasing rapidly, especially among the elderly.

1087. Utilization Of Tacrolimus And Pimecrolimus
In Europe: Results from the JOint European
Longitudinal Lymphoma and Skin Cancer
Evaluation (JOELLE) Study

Josephina G. Kuiper1, Myrthe P. P. van Herk-Sukel1,
Jordi Castellsague2, Anton Pottegard3, Ingegard A.
Berglind4, Daniel Dedman5, Brian Calingaert6, Jesper
Hallas3, Anders Sundstrom4, Arlene M. Gallagher5,
James A. Kaye6, Carolina Pardo7, Kenneth J.
Rothman6 and Suzana Perez-Gutthann2

1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Epidemiology, RTI Health So-
lutions, Barcelona, Spain; 3Institute of Public Health,
University of Southern Denmark, Odense, Denmark; 4

Department of Medicine, Unit of Clinical Epidemiol-
ogy, Centre for Pharmacoepidemiology, Karolinska
Institutet, Stockholm, Sweden; 5Clinical Practice Re-
search Datalink, The Medicines and Healthcare Prod-
ucts Agency, London, United Kingdom; 6

Epidemiology, RTI Health Solutions, Research Trian-
gle Park, NC, United States; 7Pharmacovigilance De-
partment, Astellas Pharma Europe, Leiden,
Netherlands

Background: Tacrolimus and pimecrolimus are indi-
cated for the treatment of atopic dermatitis.

Objectives: To assess utilization of tacrolimus and
pimecrolimus in children and adults from a study
across health databases in four European countries.

Methods: Multicenter database cohort study compris-
ing the PHARMO Database Network in the Nether-
lands, Danish and Swedish national registers, and the
UK Clinical Practice Research Datalink (CPRD).
RTI-Health Solutions acted as coordinating center.
New users of tacrolimus and pimecrolimus were se-
lected from the date of first availability of tacrolimus
(2002 in all data sources and pimecrolimus (2002 in
Denmark and 2003 in the other data sources) through
2011. In Sweden, prescription data was available from
2006 and new users of tacrolimus and pimecrolimus
were selected from that starting point. New users were
identified by ATC codes in PHARMO, Denmark and

Sweden, and by Gemscript codes in CPRD. Use was
assessed for children <18 years) and adults.

Results: The study included 19,948 children and
66,127 adults treated with tacrolimus, and 23,840 chil-
dren and 37,417 adults treated with pimecrolimus.
Denmark and Sweden contributed the largest propor-
tion of users (48% and 27%, respectively, children
and adults combined). The median follow-up of new
users of tacrolimus in children ranged from 2.2 years
in Sweden to 4.2 years in CPRD, and in adults from
2.2 years in Sweden to 3.6 years in Denmark and
CPRD. The median (min-max) number of tacrolimus
prescriptions per patient in children ranged from 1
(1-46) in Sweden to 2 (1-132) in CPRD, and in adults
from 1 (1-83) in Sweden to 1 (1-145) in CPRD. The
utilization of pimecrolimus showed similar trends to
that of tacrolimus in both children and adults. Few pa-
tients switched between tacrolimus and pimecrolimus.

Conclusions: Utilization of tacrolimus and
pimecrolimus did not vary substantially across Euro-
pean data sources. Most patients received a single pre-
scription. No large difference in utilization patterns
was seen between tacrolimus and pimecrolimus.

1088. Impact of Safety Warning on Domperidone
Prescribing in Ireland

Mary Teeling1, Mary Jo MacAvin1 and Kathleen
Bennett2

1Pharmacology & Therapeutics, Trinity Centre for
Health Sciences, Dublin, Ireland; 2Population Health
Sciences, Royal College of Surgeons in Ireland, Dub-
lin, Ireland

Background: Domperidone has been widely available
as an over-the-counter or prescription-only medicine
since the 1970s. Following cardiac toxicity concerns,
an EU safety review in 2014 recommended that the
maximum oral dose be set at 30mg for adults, and
use should be limited to one week, and contraindicated
in those with cardiac disease or in conjunction with
QT-prolonging drugs/potent CYP3A4 inhibitors.

Objectives: To investigate the impact of these safety
warnings on the prescribing of domperidone in
Ireland.

Methods: Data obtained from the HSE–PCRS phar-
macy claims database were used to identify the study
cohort (aged 18+), prescribed domperidone from Jan
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2014 to Oct 2015. The dose was available for each
claim and concomitant prescription with the following
drug classes was identified and calculated as a percent-
age of the total number of claims: anti-arrhythmics
(class IA & III C01BA0; C01BD0), macrolide antimi-
crobials (J01FA) and the SSRIs citalopram and
escitalopram (N06AB04; N06AB10). Prescribing pat-
terns were investigated before and after the issue of the
safety advisory (May 2014) Segmented regression
analysis was used to examine change in trend before
and after May 2014.

Results: A total of 397,572 claims for domperidone
were identified in the patient cohort during the study pe-
riod. Overall, there was a significant decline in
domperidone prescribing during the study period (from
22,226 to 15,691 claims, p=0.012), which did not sig-
nificantly change after the warning. No significant
change in co-prescription of SSRIs or anti-arrhythmic
agents was observed over time; co-prescription with
any macrolide significantly increased after the safety ad-
visory compared to trends before (p=0.031). In those
aged 60+ years, 10% of claims (n=1332) were for doses
> 30mg/day at the start of the study; there was no signif-
icant change in trend after the May advisory.

Conclusions: The safety warnings concerning
domperidone appeared to have had little effect on pre-
scribing patterns in Ireland. Of concern is the continu-
ing co-prescription with drugs known to increase the
risk of QT-prolongation, in all ages, including the 60
+ year age group.

1089. Initiation of Anti-TNF Therapy in Patients
with Inflammatory Bowel Disease in France
Between 2011 and 2013: A Nationwide Study Based
on Medico-Administrative Databases

Pierre-Olivier Blotière1, Jérémie Rudant1, Amélie
Barré2, Antoine Racine2, Alain Weill1, Franck
Carbonnel2 and François Alla1

1French National Health Insurance (Cnamts), Paris; 2

Université Paris Sud and Gastroenterology unit,
Hôpitaux Universitaires Paris Sud, CHU de Bicêtre,
AP-HP, Le Kremlin Bicêtre

Background: Tumour necrosis factor inhibitors (anti-
TNFs) are active but expensive drugs that induce and
maintain remission in patients with Crohn’s disease
(CD) and ulcerative colitis (UC). But there is an ongo-
ing debate about the use of anti-TNF as first line

treatment for patients with inflammatory bowel disease
(IBD).

Objectives: To assess the trends in anti-TNF prescrip-
tion and the conditions of prescription of these drugs
in newly treated patients with IBD in France between
2011 and 2013.

Methods: Data were extracted from the French health
insurance and hospital claims databases (SNIIRAM/
PMSI). We identified IBD patients by hospital dis-
charge diagnoses or eligibility for serious and costly
long term disease (ALD), both encoded in ICD-10
(Crohn’s disease, CD: K50, Ulcerative colitis, UC:
K51, Unclassified: both K50 and K51). Patients with
other indications for anti-TNF were excluded. Finally,
patients who initiated adalimumab or infliximab be-
tween 2011 and 2013 were selected (no anti-TNF dur-
ing the previous 12 months).

Results: The number of IBD patients initiating anti-
TNF increased from 4,571 to 5,875 between 2011
and 2013 (+29%). In particular, the number of
anti-TNF new users who were not prescribed any
immunosuppressants (IS) in the 12 months before
anti-TNF initiation increased from 2,100 to 3,007
(+43%). These patients were more frequently hospi-
talized or operated for IBD in the 12 months before
anti-TNF initiation than those previously treated
with IS (47% vs. 40% for CD and 44% vs. 32%
for UC). In parallel, the number of patients initiat-
ing anti-TNF combined with IS increased by 50%,
reaching 570 patients in 2013. A majority of these
patients were hospitalized or operated for IBD in
the 12 months before initiation (59% for CD and
61% for UC).

Conclusions: This study shows a rapid increase in
new prescriptions of anti-TNF for both CD and UC
in France between 2011 and 2013. These results sug-
gest a change in medical practices, with anti-TNF
agents prescribed more often as first-line maintenance
treatment, preferentially to patients with a history of
hospitalization for IBD.

1090. Treatment Patterns of Thiopurines in a
Danish Population Diagnosed with Inflammatory
Bowel Disease: A Drug Utilization Study

Marie S. Kristensen1, Thora M. Kjærulff1, Lau C.
Thygesen1, Nikoline N. Knudsen1, Anders Green2,
Vibeke Andersen3 and Annette K. Ersbøll1
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gen, Denmark; 3Institute of Molecular Medicine, Uni-
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Background: Thiopurines (TH), including
azathiopurine and 6-merceptopurine, play an impor-
tant role in the maintenance treatment of patients with
moderate-to-severe inflammatory bowel disease
(IBD). Knowledge about utilization patterns are help-
ful in the evaluation of whether the actual use of TH
in clinical practice corresponds with existing treatment
guidelines.

Objectives: To characterize the Danish IBD popula-
tion initiating TH in the period of 2009–2014 based
on demographic, clinical and treatment factors and to
describe the TH drug utilization patterns.

Methods: This drug utilization study was based on
data from Danish nationwide population registers. De-
scriptive analyses of drug utilization patterns among
persons with at least one primary diagnosis of IBD ini-
tiating TH treatment from 2009-14 were performed.
Information on in- and outpatient contacts and pre-
scription redemptions was included. The study pre-
sents number of incident users by demographic
characteristics and in relation to clinical and treatment
factors.

Results: A total of 5781 out of 33130 persons (17.5%)
with a primary diagnosis of IBD between 2009 and
2014 initiated TH treatment (median age: 35 years,
51% females). In the study population, 44% were di-
agnosed with ulcerative colitis, 43% with Crohn’s dis-
ease and 13% were registered with both diagnoses. A
total of 47782 prescription redemptions of TH oc-
curred in the period with a median of 4 prescription re-
demptions (ranging from 1-74). Approximately one
fourth had only redeemed a TH prescription once.
Forty percent of the study population initiated treat-
ment within 0.5 years after first IBD diagnosis,
whereas a minority initiated TH treatment before first
IBD diagnosis (3%). Before entering the TH cohort,
3704 persons had been hospitalized (median=2 hospi-
talizations) and 5406 persons had at least one outpa-
tient contact (median=2 outpatient contacts) with
IBD.

Conclusions: In contrast to other studies on selected
populations, the findings of this study are representa-
tive for the entire country population and bring

important insights into TH treatment patterns in the
IBD population.

1091. Drug Utilization Patterns of Tumor Necrosis
Factor Inhibitor Agents in a Population with
Inflammatory Bowel Disease from 2009 to 2014 in
Denmark

Thora M. Kjærulff1, Marie S. Christensen1, Annette K.
Ersbøll1, Nikoline N. Knudsen1, Anders Green2,
Vibeke Andersen3 and Lau C. Thygesen1

1National Institute of Public Health, University of
Southern Denmark, Copenhagen, Denmark; 2Institute
of Applied Economics and Health Research, Copenha-
gen, Denmark; 3Institute of Molecular Medicine, Uni-
versity of Southern Denmark, Odense, Denmark

Background: The utilization patterns of tumor necro-
sis factor inhibitor (TNFI) agents in patients with in-
flammatory bowel disease (IBD) are not completely
understood. Insights into TNFI utilization patterns
can help identify subgroups with unusual drug use.

Objectives: To characterize IBD patients initiating
TNFI treatment in Denmark 2009 to 2014 and to study
drug utilization patterns of TNFI use among these
patients.

Methods: We identified persons initiating treatment
with TNFI during 2009 and 2014 who were diagnosed
with IBD in the same period in the nationwide Danish
patient register (TNFI inception cohort). All TNFI
treatments are monitored at the hospital setting. The
TNFI inception cohort was linked with register infor-
mation on prescription redemptions of thiopurines
and steroids, IBD related hospital contacts and TNFI
treatments at the hospital.

Results: Out of 33130 persons with at least one pri-
mary diagnosis of IBD between 2009 and 2014,
4560 (13.7 %) initiated treatment of TNFI (TNFI in-
ception cohort). In the TNFI cohort, 2143 (47%) have
been registered only with Crohn’s disease (CD), 1828
(40%) only with ulcerative colitis (UC) and 589 (13%)
with both CD and UC diagnoses from 2009 to 2014.
The cohort consisted of 53% women and 17% were
younger than 20 years of age at cohort entry. Prior to
entering the TNFI inception cohort, 3007 (66%) and
4120 (90%) had redeemed at least one prescription
of thiopurines or steroids, respectively. The majority
(76%) in the TNFI cohort used one type of TNFI,
whereas 22% used two types, and 1% used three types
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of TNFI in the study period. Persons in the TNFI in-
ception cohort had a median of 9 treatments registered
(ranging from 1 and 145) and minority (2.9%) has
only one treatment registered.

Conclusions: Examining drug utilization patterns is
important since it provides insights into treatment pat-
terns of IBD and can be used to monitor TNFI use in
the IBD population and thereby potentially identify
patient subgroups in need of treatment optimization.

1092. Dispensing Patterns of Prescription-Only
Antiobesity Preparations in South Africa

Ilse Truter

Drug Utilization Research Unit (DURU), Department
of Pharmacy, Nelson Mandela Metropolitan Univer-
sity, Port Elizabeth, Eastern Cape, South Africa

Background: Obesity is a major global public health
problem. It is one of the most serious and prevalent
non-communicable diseases of the 21st century. South
Africa is undergoing a rapid epidemiological transi-
tion. The highest rate of obesity and overweight
among adults in sub-Saharan Africa was found in
South African women at 42%. Studies on the prescrib-
ing patterns of antiobesity products in South Africa are
limited.

Objectives: The aim of the study was to investigate
the dispensing patterns of prescription-only antiobe-
sity preparations in South Africa using a pharmacy
dispensing database to establish a baseline for further
research.

Methods: A retrospective, cross-sectional drug
utilisation study using electronic dispensing records
of community pharmacies in South Africa was con-
ducted on a database of approximately 54 million re-
cords. All patients who received one or more
antiobesity medications in ATC group A08 in 2013
were included in the study. Descriptive statistics were
calculated.

Results: A total of 27 703 patients were prescribed 52
555 products for antiobesity medication during 2013.
The average age of patients was 41.71 (SD=11.37)
years, with male patients on average older than female
patients (46.09 and 40.02 years, respectively). More
females (72.19%) were dispensed antiobesity prod-
ucts, and females received their prescriptions on aver-
age at a younger age than male patients. Five active

ingredients were dispensed. Phentermine was pre-
scribed the most, accounting for 92.44% of all the an-
tiobesity prescriptions, followed by orlistat (6.08%),
phendimetrazine (1.36%), D-norpseudoephedrine
(0.06%) and diethylpropion (0.05%). Most patients
(79.44%) received only short-term therapy (one or
two prescriptions for an antiobesity product during
the year). A small percentage (0.30%) of young pa-
tients (18 years and younger) received antiobesity
products, despite the fact that the safety of these prod-
ucts in children has not been proven.

Conclusions: Phentermine was the most commonly
dispensed active ingredient, followed by orlistat. Fe-
males were prescribed most antiobesity preparations.
Further studies on patient outcomes and the cost-effec-
tiveness of these products should be conducted.

1093. Characteristics of Patients Prescribed
Prucalopride versus an Active Comparator in
England, Wales, and Northern Ireland

Leah J. McGrath1, Ana Ruigomez2, Estel Plana3, Joan
Fortuny4, Luis-Alberto Garcia-Rodriguez2, Cristina
Rebordosa4, Cristina Varas-Lorenzo4, Ryan
Ziemiecki5 and Alicia W. Gilsenan1 Elizabeth
Andrews1

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 2CEIFE - Spanish Centre for
Pharmacoepidemiologic Research, Madrid, Spain; 3

Biostatistics, RTI Health Solutions, Barcelona, Spain;
4Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 5Biostatistics,
RTI Health Solutions, Research Triangle Park, NC

Background: Prucalopride is currently licensed in the
European Union for treatment of chronic constipation
for women (approved in 2009) and men (approved in
2015) in whom laxatives have been ineffective. Given
prior safety experience with other 5-HT4 agonists, a
multidatabase study is planned to evaluate cardiovas-
cular safety of prucalopride.

Objectives: To describe baseline characteristics of pa-
tients who were newly prescribed prucalopride versus
polyethylene glycol (PEG), focusing on cardiovascu-
lar risk factors.

Methods: Adult new users of prucalopride were iden-
tified in the Clinical Practice Research Datalink
(CPRD) and The Health Improvement Network
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(THIN), from April 2010 through May 2014, by fol-
lowing a common protocol in both databases. Aggre-
gate data were pooled after resolution of duplicate
practices. Prucalopride patients were matched to PEG
patients (5:1) by age, sex, calendar year of index pre-
scription, and practice (CPRD only). Patient demo-
graphics, baseline comorbidities and comedications,
and prescribing patterns for each cohort are described.

Results: The pooled data included 1,037 new users of
prucalopride and 5,867 new users of PEG; 95% of pa-
tients were female and 66% were aged 18-54 years.
History of hospitalization for cardiovascular disease
was similar for each cohort (acute myocardial infarc-
tion: 0.5% vs 0.6%; stroke: 0.3% vs 0.7%; ischemic
heart disease: 3.3% vs 2.8%), but the prucalopride co-
hort had a higher proportion of patients taking antihy-
pertensive medications (48.0% vs 42.4%). More
patients using prucalopride had gastrointestinal-related
visits than PEG patients: 55.8% vs 11.1% had ≥2 out-
patient visits for constipation, and 15.4% vs 6.3% had
≥2 outpatient visits for irritable bowel syndrome.

Conclusions: Differences in prior history of gastroin-
testinal disease may be due to selective channeling, be-
cause prucalopride is indicated for patients in whom
laxatives have been ineffective. Despite the similarity
in measured cardiovascular risk factors observed be-
tween the cohorts, accounting for channeling may con-
trol for important unmeasured confounding and will be
important in the analysis of cardiovascular outcomes.

1094. Influence of Health Insurance Policy on Oral
Anti-Hyperglyecemic Agents in Korean Diabetic
Patients

Nanhee Park1, Bo Ram Yang1, Joongyub Lee1,2, Nam-
Kyong Choi2,3, Ye-Jee Kim4, Jong-Mi Seong5, Mi-
Sook Kim2, Kyoung-eun Kwon2, Xue-Mei Jin2 and
Byung-Joo Park2

1Seoul National University Hospital, Seoul; 2Seoul
National University College of Medicine, Seoul; 3

Brigham and Women’s Hospital and Harvard Medical
School, Boston; 4ASAN Medical Center, Seoul; 5

Chung-Ang University, Seoul

Background: The Ministry of Health and Welfare of
Korea changed the coverage of national health insur-
ance for the first line treatment of diabetes mellitus
(DM) using oral anti-hyperglycemic agents (OHA) in
July of 2011, where only metformin (MET) monother-
apy as first line OHA should be reimbursed. However,

the impact of this policy change on the utilization pat-
tern of first line OHA has not been evaluated.

Objectives: To evaluate the influence of health insur-
ance policy on the choice of first line OHA.

Methods: We used the National Health Examinee
2002-2013 database of the National Health Insurance
Service of Korea. It was a 10 year follow-up data of
510,000 subjects who underwent national health
screening from 2002 to 2003 to which all prescription
and diagnosis information in claims database was
merged. The DM patient was defined with more than
2 claims with diagnosis in a year, and new OHA user
was defined as DM patients initiating OHA which
was not prescribed prior 24 months. We counted the
number of new OHA users from 2004-2013 in every
month, and calculated proportion of OHA monother-
apy by therapeutic group of OHA in MET, SU, a-GI,
MEG, TZD, DPP4. Monthly proportion of OHA initi-
ation was described, and influence of the insurance
policy was evaluated in level and trend of OHA initia-
tion using interrupted time series analysis.

Results: We identified 45,490 new OHA users from
the database. Steady and gradual changes in MET
and SU was observed: The proportion of new OHA
users initiating MET monotherapy gradually increased
from 10.6% in 2004 to 60.3 % in 2013. For SU, the
proportion decreased to 6.6% in 2013 though it was
60.3% in 2004. Segmented regression analysis re-
vealed that the clinical practice guideline in 2007 did
not related to a significant level change in the utiliza-
tion level of MET and SU. However, statistically sig-
nificant 16.4% increase in MET initiators (p<0.01)
and 5.6% decrease in SU initiators (p<0.01) were ob-
served immediately after insurance policy change.

Conclusions: The health insurance policy was related
to a statistically significant increase in MET use and
decrease in the SU as the first line monotherapy of DM.

1095. Pattern of Use of Incertin-Based Medicines in
a Large Sample of the Italian General Population

Giuseppe Roberto1, Francesco Barone Adesi2,
Francesco Giorgianni3, Valeria Pizzimenti3 Carmen
Ferraiolo4,5, Francesco Lapi6, Paolo Francesconi1,
Gianluca Trifirò3, Elisabetta Poluzzi7, Fabio Baccetti8

and Rosa Gini1

1Regional Agency for Healthcare Services of Tuscany,
Epidemiology Unit, Florence; 2University of Easter
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Piemonte, Department of Experimental Medicine, No-
vara; 3University of Messina, Department of Clinical
and Experimental Medicine, Messina; 4Erasmus Uni-
versity Medical Center, Department of Medical Infor-
matics, Rotterdam; 5Second University of Naaples,
Department of Experimental Medicine, Regional Cen-
ter of Pharmacovigilance and Pharmacoepidemiology
of Campania, Naples; 6University of Bologna, De-
partment of Medical and Surgical Science, Unit of
Pharmacology, Bologna; 7Health Search, Italian Col-
lege of General Practitioners and Primary Care, Flor-
ence; 8Local Health Authority 1 of Massa and
Carrara, Department of Diabetology, Massa

Background: Incretin-based medicines (IBM) are hy-
poglycemic agents which have been available on the
European market for almost a decade. Although they
are increasingly used for type 2 diabetes, their pattern
of use in clinical practice is poorly investigated.

Objectives: To describe the pattern of use of IBM in a
sample of the Italian general population.

Methods: In this population-based drug utilization
study, administrative data from Tuscany (Italy) were
used. At January the 1st of each year between 2008
and 2014, active subjects aged ≥18 with at least one
year of look-back were selected. All prescriptions of
antidiabetics (ATC A10*) dispensed for outpatient
consumption and reimbursed by the National Health
Service were analyzed. Annual trends of IBM inci-
dence and prevalence of use were observed per phar-
macological subgroups: dipeptidyl-peptidase 4
inhibitors (DPP4i) and glucagon like peptide 1 ana-
logues (GLP1a). Characteristics of new IBM users
(age, sex, previous antidiabetic therapies) were also
described per year of initiation.

Results: On a total population of almost 3,3 millions
adults, 31,750 patients received ≥1 prescription of
IBM between 2008 and 2014. During the study period,
incidence of use of IBM increased from 0.4‰ to
1.4‰, with a peak in 2011 (2.3‰). The highest inci-
dence of use was observed in 2013 for DDP4i
(2.1‰) and in 2011 for GLP1a (0.5‰). Prevalence
of use increased from 0.2‰ to 1‰ for GLP1a and
from 0.2‰ to 5.8‰ for DPP4i. Prevalence of use
showed similar trends in antidiabetic users
(GLP1a:0.4-1.6%; DPP4i:0.4-9.3%). Among IBM
new users, the percentage of women decreased from
50.9 in 2008 to 43.5 in 2014 while the portion of those
aged ≥65 years increased from 30 to 61.1%. Patients
on hypoglycemic monotherapy during the year

preceding the first IBM prescription also increased
from 23.4 to 32.9%.

Conclusions: IBM use in Tuscany rose steeply during
the first half of the observation period and started to
stabilize in the second. DPP4i have rapidly become
the drugs of choice for the vast majority of new IBM
users. Moreover, IBM are increasingly started in el-
derly patients and considered as first add-on
hypoglycaemic treatment.

1096. Changes in Diabetes Therapy One Year
Before and After Discharge from a Heart Failure
Hospitalization Among Patients with Type II
Diabetes

Ghadeer K. Dawwas and Haesuk Park

Pharmaceutical outcomes and policy, University of
Florida, Gainesville, FL, United States

Background: The incidence of heart failure (HF) is 2-
to 5-fold higher in people with diabetes compared to
those without. The extent to which evidence based rec-
ommendations are followed in the selection of antidia-
betic therapy following HF diagnosis is not clear.

Objectives: To assess the change in diabetes therapy
one year before and after hospitalization due to HF
among patients with type II diabetes.

Methods: This is a retrospective analysis using
Truven’s Health Analytics Commercial database
(2008-2014). The cohort included diabetic patients
with first hospital admission with a primary or second-
ary diagnosis of HF (ICD-9: 428.0) . Patients were re-
quired to have at least 12 months of continuous
enrollment prior and after hospitalization. The propor-
tion of patients on specific antidiabetic therapy was
compared between the 12- month before and after hos-
pitalization using McNemar’s test.

Results: A total of 5723 patients were identified
(mean age, 56 years; 59% male; and 85% discharged
home). The most commonly prescribed medications
in the pre-admission period were: insulin (48.5 %),
followed by sulfonylureas (22.2%), and
thiazolidinediones (TZDs) (9.0%). The use of the fol-
lowing antidiabetic therapy was significantly higher
in the post-index compared to the pre-admission pe-
riod: insulin (55.6% vs. 48.5%; P < .0001), DPP-4 in-
hibitors (9.4% vs 8.4%; P < .0001), and metformin-
DPP4 inhibitors combination (3.84% vs. 3.44%; P
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<.0001). In contrast, the use of antidiabetic therapy
significantly decreased for the following therapy: sul-
fonylureas (20.7% vs. 22.2%, P < .0001), TZDs
(4.2% vs. 9.0%, P < .0001), metformin-sulfonylureas
combination (2.2% vs. 3.5%, P < .0001), and metfor-
min-TZDs combination (0.4% vs.1.0%, P <.0001).

Conclusions: There was a significant change in diabe-
tes therapy after HF hospitalization. A significant in-
crease was observed for insulin and DPP-4 but the
use of TZDs and sulfonylureas decreased following
hospitalization. These findings raised concerns that an-
tidiabetic medications with documented unfavorable
cardiovascular risk profile (e.g., TZDs) are still being
prescribed for diabetic patients after HF diagnoses.

1097. Impact of Pioglitazone Withdrawal in
France: A Study Using Data from the National
Healthcare Insurance System

Antoine Pariente1,2, Yohann Mansiaux1, Francesco
Salvo1,2, Cecile Pageot1,2, Andy Smith3 and Bernard
Bégaud1,2

1Inserm U1219 - Pharmacoepidemiology, Univ Bor-
deaux, Bordeaux, France; 2Medical Pharmacology,
Hopital Pellegrin - CHU de Bordeaux, Bordeaux,
France; 3Centre Emile Durkheim, Univ Bordeaux,
Bordeaux, France

Background: In 2011, pioglitazone was withdrawn
from the French market with regard to a potential risk
of bladder cancer.

Objectives: To study the public health impact of pio-
glitazone withdrawal (PW) in France considering i)
trends in antidiabetic uses, and ii) changes in
hospitalisation/death rates in diabetic patients follow-
ing PW.

Methods: Two populations were considered: i) the
general population of affiliates to the Echantillon
Généraliste de Bénéficiaires (EGB), a 1/97th sample
of the French national healthcare insurance system
beneficiaries, for the 2010-2013 time period; ii) a co-
hort of patients identified from the EGB, all having re-
ceived at least one reimbursment for a non-inulinic
antidiabetic between 01/04/2011 and 31/07/2011 (date
of PW). In the first population, the changes observed
along the period within the monthly numbers of reim-
bursements observed for each non-insulinic antidia-
betic drug classes were studied using through times
series explored using Unobserved Component Models

(UCM). In the second population, post-withdrawal in-
cidences of all-cause hospitalization and of all-cause
death among pioglitazone users and non-pioglitazone
users was compared using a proportional
subdistribution hazards (PSH) model.

Results: Over the period studied for the exploration of
changes in reimbursment, reimbursements of antidia-
betics increased in the EGB from roughly 22,000 in
01/2010 to 29,000 in 01/2014. PW was accompanied
by a significant increase in sulfamides reimbursements
(+277.9 reimbursements/month, 95%CI: 149.3-
406.9), and glinides (+50.9; 5.3-96.6). No significant
associations were found between PW and the time se-
ries of metformine, GLP-1 agonists, and alpha-gluco-
sidase inhibitors. In the cohort of antidiabetic users at
the time of PW (1102 pioglitazone users, 17,980 other
antidiabetic users), pioglitazone use at the time of
withdrawal was not associated with a higher rate of
hospitalization or death.

Conclusions: If significant changes were observed in
the use of some antidiabetic drugs after PW, and po-
tentially because of PW, the results herein presented
suggest that this did not result in an adverse impact
on diabetic types II population health.

1098. Nationwide Trends in Glucose-Lowering
Drug Use in Denmark, 1999-2014

Diana H. Christensen1, Jørgen Rungby2,3 and Reimar
W. Thomsen1

1Department of Clinical Epidemiology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 2Department of
Pharmacology, University of Aarhus, Aarhus, Den-
mark; 3Department of Endocrinology, Gentofte Uni-
versity Hospital, Copenhagen, Denmark

Background: The glucose-lowering treatment arma-
mentarium has increased substantially during the past
decade. Unselected population-based prescription data
are needed to monitor shifting trends in diabetes drug
use in real-world populations.

Objectives: We examined nationwide population-
based time trends in the utilization of glucose-lower-
ing drugs in Denmark from 1999 to 2014.

Methods: We retrieved nationwide sales statistics
from the Register of Medicinal Products Statistics
through Medstat.dk and reported the total number of
users and the prevalence of users per 1,000 inhabitants
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in 1-year intervals for all glucose-lowering drug
classes.

Results: The annual prevalence of glucose-lowering
drug users increased more than 2-fold between 1999
and 2014, from 19 per 1,000 inhabitants (n=98.362)
to 41 per 1,000 (n=233,230). Metformin use increased
7-fold during the period and was by far the most fre-
quent used glucose-lowering drug in 2014 (30 per
1,000, 72% of all glucose-lowering drug-users),
whereas use of sulfonylurea decreased considerably
(6 per 1,000 in 2014). By 2014, the newer drug-clas-
ses, i.e. the glucagon-like peptide 1 (GLP-1) receptor
agonists, the dipeptidylpeptidase-4 (DPP-4) inhibitors,
and the sodium-glucose co-transporter 2 (SGLT-2) in-
hibitors have reached a significant position in the treat-
ment of Danish diabetes patients with 4 per 1,000, 6
per 1000 and 1 per 1,000 inhabitants, respectively.
Use of GLP-1 receptor agonists and SGLT-2 inhibitors
was almost exclusively seen in persons aged 40-79
years. The 1-year prevalence of thiazolidinedione
users peaked in 2007 at 1 per 1,000 and fell to only
0.03 per 1,000 in 2014. The prevalence of long-acting
insulin users rose from 2004 onwards (7 per 1,000 in
2014), while users of intermediate-acting and mixed
formula insulins decreased much and reached 4 per
1,000 and 3 per 1,000 users in 2014, respectively.

Conclusions: Use of glucose-lowering drugs has con-
tinuously increased and the pattern of glucose-lower-
ing drug use has changed substantially, reflecting the
recommendations of metformin as first-line treatment.
The newer glucose-lowering drug-classes have been
well-received.

1099. Treatment of Polycystic Ovary Syndrome in
UK Primary Care 2004-2012

Tao Ding1, Gianluca Baio2, Irene Petersen3, Paul
Hardiman4 and Cormac Simmons5

1Statistical Science, University College London, Lon-
don, United Kingdom; 2Statistical Science, University
College London, London, United Kingdom; 3Primary
Care and Population Health, University College Lon-
don, London, United Kingdom; 4Reproductive Health
and Women’s Health, University College London, Lon-
don, United Kingdom; 5Primary Care and Population
Health, University College London, London, United
Kingdom

Background: Polycystic ovary syndrome (PCOS) is a
heterogeneous endocrine disorder affecting millions of

women worldwide. The treatments of PCOS are di-
verse; however, little is known about their use in rou-
tine clinical practice.

Objectives: To investigate treatments prescribed in
UK primary care to women with PCOS, including oral
contraceptives, intrauterine devices, clomiphene, met-
formin, spironolactone, gonadotrophins, cyproterone,
flutamide, eflornithine, weight control/loss drugs, lipid
regulators, acne-related drugs.

Methods: We identified 6,013 women with a specific
PCOS diagnosis and 5,807 with symptoms indicative
of PCOS in The Health Improvement Network data-
base from 2004 to 2014. For these women, we calcu-
lated the number and proportion with a prescription
for one of the drugs of interest at any point prior to
PCOS index date. Among the women without a pre-
scription prior to their PCOS index date, we calculated
the cumulative proportions of women with a prescrip-
tion over the 2 years after the diagnosis.

Results: For women with a diagnosis and symptoms
indicative of PCOS, over 40% of women had previ-
ously been prescribed a combined oral contraceptive
(COC), approximately 30% had been prescribed
acne-related drugs, and over 18% had been prescribed
progestin oral contraceptives (POC) at the time of their
first PCOS record (index date). For women without
relevant prescriptions prior to their PCOS index date,
acne-related drugs, COC and metformin were the most
commonly prescribed drugs in the 24 months after
their diagnosis. For cases with a specific PCOS diag-
nosis, metformin was the drug most commonly pre-
scribed, with more than 5% of diagnosed cases
receiving a prescription on their index date and over
20% receiving a prescription in the 24 months after
their diagnosis. For women with symptoms of PCOS,
acne-related drugs were the drugs most commonly
prescribed.

Conclusions: Both women with diagnoses and symp-
toms of PCOS were often prescribed drugs for acne
treatment. Metformin prescribing is commonly initi-
ated after a PCOS diagnosis.

1100. Increase In Prescribing Of Systemic
Tetracyclines And Isotretinoin For Treatment Of
Acne Vulgaris In Norwegian Adolescents From
2005 To 2014

Ingvild Odsbu1, Randi Selmer2, Cecilia Stålsby
Lundborg1 and Hege Salvesen Blix2
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Background: Acne is affecting 80-85% of all teen-
agers. Tetracyclines are recommended as first choice
for severe acne, and - if not sufficient effect - isotreti-
noin could be prescribed. Both therapy options have
disadvantages; antibiotic use gives side effects, influ-
ences the normal gut microbiota and contributes to an-
tibiotic resistance, and isotretinoin may precipitate
severe side effects.

Objectives:We aimed to investigate the prescribing of
systemic drug therapy for the treatment of severe acne
in adolescents over a 10 year period.

Methods: The Norwegian Prescription Database
(NorPD) covers prescriptions to all persons living in
Norway. The study population consisted of 14-24 year
old users of the recommended tetracyclines or isotret-
inoin in the period 2005-2014 (102,586 individuals).
The one-year period prevalence was calculated as the
number of patients who had redeemed at least one pre-
scription during the year divided by the mean popula-
tion. If the user had no redeemed prescriptions in the
preceding 12 months he/she was defined as a new user.
The incidence rate was defined by the number of new
users during the year divided by the mean population.

Results: In the period 2005-2014, a total of 95,993
and 26,316 individuals filled a prescription of tetracy-
clines and isotretinoin, respectively. For tetracyclines,
the prevalence in women increased from 1.6% in
2005 to 2.8% in 2014, and in men from 2.0% to
2.4%. For isotretinoin, the prevalence in women in-
creased from 0.1% to 0.8%, and in men from 0.3%
to 1.0%. From 2005 to 2014, the incidence rate of iso-
tretinoin use increased from 0.1% to 0.6% in women
compared to an increase from 0.3% to 0.7% in men.
For tetracyclines, the incidence increased from 1.2%
to 2.1% in women and from 1.4% to 1.7% in men.

Conclusions: Increased prescribing rates for drugs
used for severe acne were observed in the period
2005-2014. Tetracyclines were most commonly pre-
scribed, but isotretinoin was increasingly prescribed.
The prevalence and incidence of use of tetracyclines
showed a greater increase in women compared to men.

1101. Retrospective Study on Antibiotics Usage
Employing Who ATC DDD Methodology

Puppala Krishna Geetika1, Surulivelrajan
Mallayasamy1 and Chiranjay Mukhopadhyay2

1Pharmacy Practice, Manipal College of Pharmaceu-
tical Sciences, Manipal University, Manipal, Karna-
taka, India; 2Department of Microbiology, Kasturba
Medical College, Manipal University, Manipal, Kar-
nataka, India

Background: Antibiotics are the primary drugs
employed in hospitals worldwide . At times this usage
may be irrational which can emerge immediate resis-
tance to microorganisms. DDD is defined as the as-
sumed average maintenance dose per day for a drug
used for its main indication in adults.

Objectives: To study the use of antibiotics usage and
their pattern using DDD/100 bed-days WHO scale
and compare the usage with sensitivity pattern of for
the corresponding period.

Methods: Relevant antibiotic prescribing pattern and
the disease conditions for which antibiotics were
Prescribed in the in-patients admitted were col-

lected.Information on the common organisms isolated
during culture and sensitivity testing and their antibi-
otic sensitivity patterns were collected for the period
of 2010-2014. DDD/100 bed-days of the antibiotics
was calculated for the study period and compared with
the corresponding antibiotic sensitivity pattern.

Results: The DDD per 100 bed day of oral antibiotics
increased from 40.7 DDD/100 bed days to 50.3 DDD/
100 bed days while that of injectable antibiotics in-
creased from 33.1DDD/100 bed days to 41.2 DDD/
100 bed days from 2010-2014.The highly used oral
antibiotic was found to be amoxicillin having average
usage of 9 DDD/100 bed days. For parenteral use it
was found to be amoxicillin (6.5 DDD/100 bed days).
The most common gram negative organism isolated
during the study period was Psuedomonas aeruginosa
and its sensitivity pattern showed increased sensitivity
to amikacin and reduced sensitivity to piperacillin and
tazobactam in four years. For the gram negative organ-
isms like Methicillin Resistant Staph Aureaus the sen-
sitivity to Amikacin remained stable over these four
years.

Conclusions: The present study highlighted the level
of antibiotic use in a tertiary care hospital over a period
of four years. The use of antibiotic increased over this
period and the anti-microbial sensitivity pattern
remained fairly stable within this period. If the trends
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are followed over long periods, it would be useful to
identify emerging drug use trend and corresponding
sensitivity pattern.

1102. Travel Time to Pharmacy Influence the Use
of Antibiotics in Norway

Kristian Svendsen1, Håvard Kongsgård4, Pål Haugen3

and Lars Småbrekke2

1Hospital Pharmacy of Tromsø, Tromsø, Norway; 2

Department of Pharmacy, UiT - The Arctic University
of Norway, Tromsø, Norway; 3Recogni, Tromsø, Nor-
way; 4Norwegian University of Science and Technol-
ogy, Trondheim, Norway

Background: Travel time to health services is one im-
portant factor that can influence the use of medications
such as antibiotics. Norway is a sparsely populated
country with a population density of 17 persons per
square kilometre. Research on out-of-hours services
in Norway show that increased distance to these ser-
vices leads to less use. However it is not known
whether the same will be observed with travel time
to pharmacies.

Objectives: To study the effect of travel time to phar-
macies on antibiotic use in Norway.

Methods: We collected coordinates from Norwegian
households (N: 2.1 Mill) from the Norwegian Map-
ping Authority. We then used the Google Maps API
to estimate the travel time to the nearest pharmacy
and it was then aggregated to municipality level
(N:430).
Median travel time was categorised into 4 equal

sized groups (quartiles)
We used aggregated data from the Norwegian Pre-

scription database (NorPD) to get the antibiotic use per
municipality. Finally we used crowd-sourced data con-
taining spatial data on longitude/latitude for municipal-
ity centres. We linked all these data on municipality
level (N:411). Age and sex was not included, as the total
antibiotic consumption, in contrast with most other
drugs, does not have a strong relationship to age and sex.
A Quantile regression model was used to study the

association between travel time and the outcome, anti-
biotic use. The model included the 25%, 50% and 75%
quantiles.

Results: After adjusting for number of inhabitants in
municipality as well as latitude, the group with the lon-
gest median travel time > 40 min) was associated with

a lower use of antibiotics in all quantiles. The effect
was strongest in the lowest quantile (25%) with 5.73
percentage points (CI:4.16-7.29) , and decreased to
4.31 (CI:3.26-5.35) percentage points in the 50%
quantile and 3.72 (CI:2.10-5.34) in the 75% quantile
of antibiotic use.

Conclusions: It seems that travel time to pharmacies
influence the use of antibiotics in Norway. Further
work including travel time to general practitioners in
the analyses is needed. We believe that that travel time
should be investigated as an explanatory variable
when differences in drug consumption is observed be-
tween geographical locations.

1103. Antibiotic Prescribing Trends for Urinary
Tract Infections (UTI) in a U.S. Network of
Primary Care Clinics Serving Low-Income
Populations

Miriam R. Elman, Gregory B. Tallman, David T.
Bearden and Jessina C. McGregor

Department of Pharmacy Practice, Oregon State Uni-
versity/Oregon Health & Science University College
of Pharmacy, Portland, OR, United States

Background: Uncomplicated UTI is the most com-
monly treated bacterial infection in primary care set-
tings. Often treatment is prescribed empirically
without urine culture or antibiotic susceptibility results.
With increasing prevalence of multidrug-resistant bac-
teria, prudent prescribing must be supported by limit-
ing use of broader spectrum agents. Socioeconomic
factors are known to influence medication use but little
data are directly available from low-income clinics.

Objectives: To assess fluoroquinolone (FQ) and other
broader-spectrum antibiotic use among adult females
treated for UTI in a national network of primary care
clinics serving low-income populations.

Methods: We collected 2009-2014 data from the
OCHIN network of 442 clinics across 18 states. Clinic
visits for females age >18 with a UTI diagnosis were
included. Patient visits with chronic UTI or other in-
fectious disease diagnoses, or prior UTI within 30
days were excluded. Antibiotic prescriptions and dura-
tion of therapy were summarized and compared by
year (Cochran-Armitage test).

Results: Among 32,818 visits, 36.5% resulted in a FQ
prescription followed by trimethoprim-
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sulfamethoxazole (TMP-SMX, 34.4%) and
nitrofurantoin (21.2%). Over 6 years, TMP-SMX use
decreased from 39.3% in 2009 to 30.5% in 2014
(p<0.01); FQ use did not change significantly; and
cephalosporin use rose from 3.0% to 6.2% (p<0.01).
Among FQ and cephalosporin prescriptions, 8-14
day regimens were ordered in 11.8% and 18.2% of
visits, respectively, and >14 day regimens (possibly
reflecting prophylaxis) in 33.0% and 32.8%,
respectively.

Conclusions: TMP-SMX and FQ each represented
over a third of antibiotics prescribed for UTI. Use of
TMP-SMX, a recommended first-line agent in the U.
S., declined over time. Yet broader spectrum FQ were
prescribed consistently and cephalosporin use in-
creased; these agents are associated with emergence
and spread of multidrug resistance, especially when
use is unnecessary or prolonged. More research is
needed to improve empiric antibiotic prescribing in
low-income primary care settings to limit the spread
of antibiotic resistance.

1104. Antibiotic Prescribing in Hospital, a
Comparison Point Prevalence Study Between
Ireland and Norway

Kathrine Berggrav1, Trude E. Flatebø2, Kirsten K.
Viktil3, Dag Berild3, Eoghan O’Neill1, Hilary
Humphreys1 and Hege S. Blix4

1Royal College of Surgeons in Ireland, Dublin, Ire-
land; 2Diakonhjemmet Hospital Pharmacy, Oslo, Nor-
way; 3University of Oslo, Oslo, Norway; 4Norwegian
Institute of Public Health, Oslo, Norway

Background: Surveillance of antibiotic use is an
important part of antibiotic stewardship. Sales data
has been used for antibiotic surveillance in hospi-
tals, but this method lacks information about choice
of therapy, dosages and indication for use. This in-
formation may be collected by point-prevalence sur-
veys (PPS).

Objectives: To compare the use of antibacterials
among hospitalised patients in Ireland and Norway
with regard to diagnosis, therapy choice and doses.
Moreover, to relate the data to national Guidelines in
the respective countries.

Methods: A one-day PPS was carried out 10 February
2016 in one general hospital in Ireland and one in Nor-
way at departments of general medicine and surgery.

A standardized Norwegian PPS spreadsheet was trans-
lated to English. The data collectors in both countries
were trained in advance. All patients using systemic
antibacterials (ATC group J01) were eligible for the
PPS. The following were recorded: indication for
use, antibiotic name, formulation, dosage and whether
microbiological tests were taken. The main outcome
measures were number of patients prescribed antibac-
terials and therapy pattern according to indication
and Guidelines recommendations. The data is pre-
sented as descriptive statistics.

Results: Of the hospitalized patients, 32.7% and
36.9% were prescribed antibiotics in respectively Ire-
land and Norway. Lower Respiratory Tract Infection
was the most common indication for antibiotic pre-
scribing in both countries, 41.5% (Norway) and
35.6% (Ireland) The antibacterial most often used
were cefuroxime in Norway (n=11) and co-amoxiclav
(n=21) in Ireland.

Conclusions: Approximately one third of patients
were prescribed antibiotics in both countries. The pre-
scribing seems to be in consistence with the Guide-
lines in the respective countries.

1105. Knowledge, Attitude, and Perception of
Physicians Towards Prescribing Antibiotics Use for
Upper Respiratory Tract Infections in Holy
Makkah, Kingdom of Saudi Arabia

Abdul Haseeb1,3, Mahmoud Mohamed Ahmed
Mohamed1, Mahmoud E. Elraggal1, Hani Saleh
Faidah2, Fahad Saleem3, Ejazullah Cheema1 and
Mohamed Azmi Hassali3

1Department of Clinical Pharmacy, College of Phar-
macy, Umm Al Qura University, Makkah, Saudi Ara-
bia; 2Collage of Nursing, Umm Al Qura University,
Makkah, Saudi Arabia; 3Department of Social & Ad-
ministrative Pharmacy, School of Pharmaceutical Sci-
ences, University of Sains Malaysia, Makkah, Saudi
Arabia

Background: Upper respiratory tract infection is most
frequently reported among in community. Majority of
such infections are viral oriented and does not require
antibiotics. Physicians attitude and perception may re-
sult to inappropriate antibiotics use, resulting to anti-
microbial resistance in general.

Objectives: Aim of this study was to study and ana-
lyze physicians belief about antibiotics prescribing
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towards upper respiratory tract infections and their
perception about antimicrobial resistance.

Methods: A knowledge attitude practice questioner
was adopted from previous study to find out physi-
cians attitude towards prescribing antibiotics for upper
respiratory tract infections. Simple random stratified
sampling was used to select representative sample of
parents.

Results: One hundred and three physician completed
the questioner (54% male and 45 % female) responded
among physicians. Most of them were resident 64%
versus 23 % specialist and 12 % were consultant. Sixty
eight of the physicians believed that antimicrobial re-
sistance is a significant problem in Saudi Arabia.
While 51 % only think that it’s a significant problem
in their clinics. Interestingly, 45 % think that the level
of awareness and Knowledge of healthcare providers
about antimicrobial resistant is adequate in their facil-
ity while only 32% were aware of any antimicrobial
stewardship programs that have been implemented in
Saudi Hospitals. Most of them strongly agreed that
the reasons of antimicrobial resistance are poor moni-
toring (42% ) and due to that he patient doesn’t finish
his medication (43%).
Tonsillitis was the most common cause for prescrib-

ing antibiotics by physicians (62%).Cefuroxime was
the most prescribed first line treatment for uncompli-
cated urinary tract infection (39% ) while Amoxicil-
lin/Clavulanate was the most common as a second
line treatment (24%).

Conclusions: This survey will outline physicians per-
ceptions and can highlight gaps in physicians knowl-
edge about antimicrobial resistance to develop
appropriate policies at ministry of health level.

1106. Trends in Utilization of Antibiotics in Norway
- Do We Reach the National Goals?

Kari Husabø, Olaug Fenne, Sissel Torheim, Hege
Salvesen Blix and Kari Furu

Department of Pharmacoepidemiology, Norwegian
Institute of Public Health, Oslo, Norway

Background: Antibiotic overuse leads to antimicro-
bial-resistant infections which may harm patients.
The Norwegian National Strategy Against Antibiotic
Resistance 2015-2020 states the goals for rational use
of antibiotics in all sectors. The Norwegian Prescrip-
tion database (NorPD) and the Norwegian Drug

Wholesales Statistics database are key data sources
for assessing consumption of antibiotics in the Norwe-
gian population.

Objectives: To present trends in utilization of antibi-
otics in Norway in the light of the specific targets in
the National Strategy; reduce the total use of antibi-
otics in 2020 by 30 percent (measured in DDD/1000
inhabitants/day (DID)) as compared to 2012 and re-
duce the number of prescriptions to 250 prescriptions
per 1000 inhabitants per year.

Methods: Sales of antibiotics were captured from the
two Norwegian drug databases. The NorPD was the
basis for descriptive analyses related to the number
of users and the number of prescriptions. The NorPD
contains all drugs prescribed and dispensed by Norwe-
gian pharmacies since 2004. Individual data on inpa-
tient use are not included. Data from the wholesales
database provided longitudinal statistics. The main
outcomes were the amount of antibiotics used (mea-
sured in DID), number of prescriptions and number
of users.

Results: The overall use of antibiotics has increased
from 14.5 DID in 2000 to 17.4 DID in 2012, thereafter
it declined to 15.1 in 2015, a 13.5% reduction. In pri-
mary care (NorPD), the use has declined since 2012
from 13.9 DID to 12.4 DID in 2015. The proportion
of narrow-spectrum antibiotics dispensed has declined
and accounted for 26% of the total consumption in
2015. The number of prescriptions/1000 inhabitants/
year decreased from about 450 in 2012 to about 390
in 2015. In the Norwegian population 22% received
antibiotics at least once during 2015. Norwegian mu-
nicipalities showed a considerable variation in the pro-
portion of the population receiving antibiotics, from
6% to 33%.

Conclusions: To achieve the goals of the National
Strategy against antibiotic resistance for reduced anti-
biotic use in 2020, further efforts are needed.

1107. Trends In The Utilization Of Allergy
Medications

Hege S. Blix1, Kai-Håkon Carlsen2 and Åsmund
Reikvam3

1Department of Pharmacoepidemiology, Norwegian
Institute of Public Health, Oslo, Norway; 2Division
of Child and Adolescent Health, Faculty of Medicine,
University of Oslo, Oslo, Norway; 3Institute of

abstract 643

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



Clinical Medicine, Faculty of Medicine, University of
Oslo, Oslo, Norway

Background: Allergic disorders are widespread dis-
eases which are occurring with increasing frequency.
New and safer allergy medications have become avail-
able, and these can also be purchased without a
prescription.

Objectives: To identify and understand trends in the
use of allergy medicines.

Methods: Total sales of allergy medications (1988-
2014), measured in defined daily doses (DDD), were
retrieved from Nordic drug databases. Information
about the number of users was obtained from the pop-
ulation-based prescription registries in Norway, Swe-
den and Denmark for the year 2014. The prescription
registry in Norway was the basis for descriptive analy-
ses related to gender, age and season variations. The
main outcomes were the amount of drugs used nation-
wide, measured as DDDs per 1000 inhabitants per day
and the proportions of drug users in specific popula-
tion segments.

Results: In Norway, total sales of systemic allergy
medications (2nd and 3rd generation antihistamines)
increased tenfold over the last 25 years. Use of sys-
temic antihistamines (all systemic antihistamines in-
cluded) increased considerably (threefold) in all
Nordic countries during the period 2001-2014, and
the use was highest in Norway. There were large gen-
der differences; in Norway, twice as many females as
males were users in the age group 50-59 years. Season
variations in use of allergy medications were pro-
nounced for both genders, with utilization that varied
in parallel with the pollen seasons. The season varia-
tions were largest in the younger age groups.

Conclusions: The strong rise in the use of allergy
medicines in recent decades was primarily accounted
for by a general increase in the incidence of allergic
diseases. The differences between the Nordic countries
can partly be explained by dissimilarities in drug pol-
icy and pricing of allergy medications.

1108. Dispensing Patterns of Anthelmintic Drugs
by a Community Pharmacy Group in South Africa

Ilse Truter1 and Liana Steenkamp2

1Drug Utilization Research Unit (DURU), Depart-
ment of Pharmacy, Nelson Mandela Metropolitan

University, Port Elizabeth, Eastern Cape, South Af-
rica; 2HIV&AIDS Research Unit, Nelson Mandela
Metropolitan University, Port Elizabeth, Eastern
Cape, South Africa

Background: It is estimated that over two billion
people worldwide, especially in developing regions
of sub-Saharan Africa, Asia and the Americas are in-
fected with one or more species of helminths. Little
is known about the prescribing and use of anthel-
mintic drugs outside the government sector in South
Africa.

Objectives: The primary aim of this study was to de-
scribe the dispensing patterns of anthelmintic prod-
ucts, dispensed by a group of community pharmacies
in South Africa, in order to identify further research
needs.

Methods: A retrospective, cross-sectional drug
utilisation study was conducted on a 2013 community
pharmacy dispensing database from 327 pharmacies in
South Africa. Anthelmintics provided free of charge
by the government as part of current prevention and
treatment programmes were not included in the study.
Basic descriptive statistics were calculated.

Results: A total of 252 248 anthelmintic products
were dispensed to 176 931 patients (66.02% females)
during 2013. The average age of patients was 40.20
(SD=11.93) years. Less than one percent of the total
number of products (n=2 212; 0.88%) were dis-
pensed to children below 12 years of age. Four an-
thelmintic active ingredients were dispensed, namely
albendazole, mebendazole, praziquantel and
niclosamide. Mebendazole dominated the dispensing
of anthelmintic products, constituting 95.33% of the
number of products and 92.61% of the cost of prod-
ucts dispensed in ATC subgroup P02. Mebendazole
was followed by albendazole (4.35% of products).
Most products (71.36%) dispensed were originator
products, with only mebendazole and albendazole
having generic equivalents that were dispensed. Dis-
pensing patterns for mebendazole peaked in January
and December, and there was also a slight increase
in July (three traditional holiday months in South
Africa). The majority (74.66%) of products for
praziquantel were dispensed in the northern provinces
of South Africa (North-West, Gauteng, Limpopo and
Mpumalanga).

Conclusions: Mebendazole was the anthelmintic of
choice in this study. The low percentage (0.88%) of

abstract644

Copyright © 2016 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2016; 25(Suppl. 3): 3–681
DOI: 10.1002/pds



children younger than 12 years who were dispensed an
anthelmintic product needs to be investigated.

1109. NOACs: Are We Prescribing Appropriately?

Sinéad Keohane, Vicki Sandys and Michael Barry

Pharmacology and Therapeutics, St. James’s Hospital,
Dublin, Ireland

Background: The Novel Oral Anticoagulants
(NOACs) are increasingly prescribed in the healthcare
setting. In Ireland, 25,364 patients were on a NOAC as
of October 2015. (1) However, there are many poten-
tial difficulties associated with their use- ie. The need
to dose-adjust for age, creatinine clearance (CrCl)
and weight. In addition, analysis of the GMS prescrib-
ing database has illustrated that over 20% of patients
on NOACS receive medications expected to interact
with NOACs, with >50% of patients receiving doses
that have not been proven superior to warfarin in clin-
ical trials. (1)

Objectives: To examine prescribing trends and errors
in a large teaching hospital with a strong pharmacy
commitment.

Methods: Cross-sectional data was collected from
30 inpatients over a 3 week period from internal
medicine and cardiology wards. Information col-
lected included the type of NOAC; Apixiban,
Dabigatran and Rivaroxaban, as well as the indica-
tions, doses, age, weight, serum creatinine and cre-
atinine clearance, hepatic impairment and potential
drug interactions. Data was inputted and analysed
via Microsoft Excel.

Results: In line with the HSE- Medicines Manage-
ment Programme (HSE-MMP) recommendations, (2)
the majority of patients were on Apixiban (57%).
Rivaroxaban prescriptions constituted 33% and the re-
maining 10% were prescribed Dabigatran. Of the pa-
tients on Apixiban, 70% were on the recommended
5mg BD dose. Only 10% of patients were on a NOAC
for an inappropriate indication, including valvular
Atrial fibrillation and post PCI. An inappropriate dose
for the CrCl was found in 11%. Potential drug interac-
tions were common, with 63% of patients concomi-
tantly taking a cautioned or contraindicated
medication. NSAIDS, including aspirin were the most
common (33%). Macrolides were prescribed in 10% of
patients. 1 patient was on Dronedarone and 1 patient
on Heparin.

Conclusions: In hospitals with ongoing pharmacist
input, prescribing errors in relation to NOACs are
lower than the national average. (1) However, con-
current prescribing of cautioned or contraindicated
medication remains high, reflecting the ongoing
need to assess risk-benefit ratio when prescribing
NOACs.

1 General Medical Services database.
2 Medicines Management Programme 2015.

1110. General Pharmacological Treatments
Preceding A Primary Chronic Immune
Thrombocytopenia Diagnosis

Lukas Löfling1, Marie Linder1, Charlotta Ekstrand1,
Honar Cherif2, Helle Kieler1 and Shahram
Bahmanyar1

1Centre for Pharmacoepidemiology, Karolinska
Institutet, Stockholm, Sweden; 2Department of Medi-
cine, Uppsala University, Uppsala, Sweden

Background: Patients with chronic immune thrombo-
cytopenia (cITP), even those unexposed to Immuno-
suppressants, have increased risk of infection both
before and after cITP diagnosis. The findings suggest
that infection might not only be related to the treatment
but also to the disease itself. It is possible that patients
with cITP may seek help due to early symptoms before
diagnosis of cITP and that infection is a secondary
finding. If this is correct cITP should also be associ-
ated with increased prescription of other drugs before
the cITP diagnosis.

Objectives: To investigate the pattern of medications
in adult patients with primary chronic ITP during the
year before the cITP diagnosis.

Methods: From the Swedish Patient Register 1,087
adults (18 years or older) with a diagnosis of primary
cITP between 2006 and 2012 were identified. The In-
ternational Classification of Diseases, tenth revision,
codes D69.3 and D69.4 were used to identify the pa-
tients. Data on pharmacological treatment were ob-
tained from the Swedish Prescribed Drug Register.
ATC codes A11-12, C02-03, C07-10, M, and N02
were used to investigate the pattern of dispensed
drugs. The Standardized Incidence Ratios (SIR; the ra-
tio of the observed to the expected number of prescrip-
tions dispensed), and 95% confidence intervals, were
estimated as a measure of relative risk for pharmaco-
logical treatment during the year preceding the cITP
diagnosis. The expected numbers of drug treatment
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was calculated using the rates from the general popula-
tion, divided into strata of sex, age (in five-year
groups), and year of diagnosis.

Results: The associations for overall drug prescription
(SIR=0.97, 95% 0.95-0.99) and majority of the stud-
ied drugs were close to unity. The only statistically
significant increased risks were for calcium
(SIR=1.28, 95% CI 1.03-1.58), bisoprolol
(SIR=1.39, 95% CI 1.03-1.85), and codeine- contain-
ing medicines (SIR=1.33 95% CI 1.02-1.70).

Conclusions: The pattern of dispensed drugs does not
support the hypothesis that diagnosis of infection would
be a secondary finding after medical examinations due
to early symptoms of ITP. The statistical significant
findings can be due to multiple statistical testing.

1111. Evolving Australian, and Northern
European, Utilisation Patterns for
Immunosuppressants After Transplantation

Kyle M. Gardiner, Susan E. Tett and Christine E.
Staatz

School of Pharmacy, The University of Queensland,
Brisbane, Australia

Background: The increasing utilisation of and expen-
diture on immunosuppressant medications is a world-
wide challenge as more people successfully live with
transplanted organs.

Objectives: To characterise utilisation and expendi-
ture patterns for mycophenolate, tacrolimus, cyclo-
sporin, sirolimus and everolimus in Australian
transplant recipients between 2010-2014, including
use of the newer formulations and compare these pat-
terns to Norwegian, Danish, Swedish and the Nether-
lands use.

Methods: Australian utilisation and expenditure were
captured through Pharmaceutical Benefits Scheme and
Highly Specialised Drug databases. Norwegian, Danish,
Swedish and Netherlands utilisation were retrieved from
their respective healthcare databases. Utilisation was
compared as defined daily dose per 1000 population
per day. Data on kidney transplant recipients, the pre-
dominant group prescribed these medicines were ob-
tained from international transplant registries.

Results: From 2010-2014 Australian utilisation of
mycophenolate, tacrolimus and everolimus increased

1.5-fold, 1.7-fold and 1.7-fold respectively. Con-
versely, cyclosporin utilisation decreased by 5% while
sirolimus remained unchanged. Australian utilisation
was significantly lower than Northern European coun-
tries (2013; Chi-squared p<0.0001 in all cases); how-
ever overall utilisation in Australia was increasing at a
faster rate. Australian expenditure increased by AUD
$10 million over the 5-years to AUD$95 million. In
contrast to previous use, new formulation EC-MPS
doubled over 5 years to 26% of mycophenolate use,
and XR-Tac increased from 0 to 10% of tacrolimus
use in this 5 year period.

Conclusions: In line with changing evidence, use of
calcineurin inhibitors in Australia has moved from cy-
closporin to tacrolimus, similar to changes in Northern
Europe. With an increased number of people living with
transplants, the observed growth predicted from the
comparison Northern European data, and the switching
to newer, more expensive formulations, this group of
medicines will continue consuming an increasing share
of Australian pharmaceutical expenditure.

1112. Trends in Prevalence of Lung Cancer and
Targeted Therapies Utilization for Lung Cancer
Treatment in Taiwan (2004-2013)

Jason C. Hsu1, Chen-Fang Wei1 and Christine Y. Lu2

1School of Pharmacy and Institute of Clinical Phar-
macy and Pharmaceutical Sciences, National Cheng
Kung University, Tainan, Taiwan; 2Department of
Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, MA,
United States

Background: Lung cancer is one of the most com-
monly diagnosed cancers and a leading cause of can-
cer deaths in Taiwan. Use of targeted therapies has
improved quality of cancer care and survival globally,
but these innovative and expensive drugs have led to
increases in pharmaceutical expenditures. The eco-
nomic burden of targeted therapies has increased
markedly, but little is known about their use specifi-
cally for lung cancer treatment in Taiwan.

Objectives: This study first examined the prescribing
pattern of targeted therapies for lung cancer treatment
in light of the prevalence of lung cancer in Taiwan.
We also examined trends in use and expenditures of
antineoplastic agents in Taiwan and estimated market
shares by prescription volume and costs of targeted
therapies overtime.
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Methods: A retrospective observational study of the
utilization of targeted therapies for treatment of lung
cancer. Yearly claims data for antineoplastic agents
were retrieved from Taiwan’s National Health Insur-
ance Research Database (2004-2013). We calculated
yearly prevalence of lung cancer, prescribing rate of
targeted therapies, and market shares by prescription
volume and costs for each class of antineoplastic
agents (including targeted therapies). Using a time se-
ries design with ARIMA models, we estimated trends
in use and costs of targeted therapies.

Results: The estimated prevalence of lung cancer in-
creased from 128 to 198 per 100,000 population dur-
ing 2004-2013, an average rate of 6.08% increase per
year. The prescribing rate of targeted therapies in-
creased from 3.35% in 2004 to 40.21% in 2013.
Among all antineoplastic agents, market share of
targeted therapies grew from 1.27% in 2004 to
37.86% in 2013, but contributed 2.87% of antineo-
plastic agent costs in 2004 and grew to 45.58% in
2013.

Conclusions: Targeted therapies are increasingly used
for lung cancer treatment in Taiwan, representing sub-
stantial economic burden. It is important to establish
mechanisms to monitor their use and outcomes.

1113. Trends in Erlotinib Use for Non-Small Cell
Lung Cancer, 2007-2012

Yi-Ting Chou and Stacie B. Dusetzina

Division of Pharmaceutical Outcomes and Policy,
Eshelman School of Pharmacy, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United
States

Background: Erlotinib is the first FDA approved and
guideline recommended targeted therapy for locally
advanced or metastatic (stage IIIB/IV) non-small cell
lung cancer (NSCLC), with evidence of survival ben-
efits demonstrated in clinical trials.

Objectives: To examine the trends in erlotinib use
over time among older patients with stage IIIB/IV
NSCLC and to describe characteristics of users versus
non-users.

Methods: We used SEER-Medicare claims and in-
cluded patients aged 65 and older with stage IIIB/IV
NSCLC diagnosed during 2007-2012. Patients were
required to be enrolled in Medicare Parts A, B, and

D for 6 months prior to diagnosis through death or
the end of the study period. We examined changes in
erlotinib utilization by estimating proportion of pa-
tients receiving erlotinib by year, time from diagnosis
to treatment, and utilization by patient characteristic,
including demographics, socioeconomic status, and
cancer characteristics.

Results: More than 10% of newly diagnosed stage
IIIB/IV NSCLC patients were treated with erlotinib
each year, although the proportion treated declined
over time. The proportion of users initiating within 6
months of diagnosis increased from 46% to 60% be-
tween 2007 and 2012. Overall, erlotinib users were of
similar age (median 75 years) and stage (70% stage
IV) as non-users, but users were significantly more
likely to be women (59% vs 48%), married (52% vs
42%), and of non-Hispanic ethnicity with races other
than White or black (21% vs 7%). Non-users were
more likely to live in less urban/rural (14% vs 9%,
p<.05) and higher poverty (28% vs 22%, p<.05) areas.

Conclusions: Targeted therapy presents promising
treatment alternatives for NSCLC. However, erlotinib
uptake was low among Medicare beneficiaries with
only 10% of advanced NSCLC patients using the drug
over time. Limited utilization may be due to its high
price and limited evidence outside of trials. Evaluating
the uptake of new technologies and characteristics of
patients receiving innovative treatments can highlight
gaps in care and differences between patients treated
in trials and in the real world.

1114. Oral Anticancer Drugs Use in France: A
Population-Based Study

Pauline Bosco-Levy1,2,3, Paul de Boissieu1, Julien
Bezin1,2,3 and Annie Fourrier-Réglat1,2,3

1INSERM UMR 1219Université de Bordeaux, Bor-
deaux, France; 2Centre Hospitalo-Universitaire de
Bordeaux, Bordeaux, France; 3INSERM
CIC1401Bordeaux, France

Background: The number of new oral anticancer
drugs (OAcD) emerging on the market has increased
during the last decade but few data are currently avail-
able on their “real-life” use.

Objectives: To estimate use of OAcD in France from
2006 to 2013 and to describe users profile using outpa-
tient data from the French healthcare insurance
database.
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Methods: A yearly cross-sectional study was con-
ducted from 2006 to 2013 within the EGB
(Echantillon Généralistes des Bénéficiaires), a random
1/97 permanent sample from the French national
health insurance database. Usage patterns of OAcD
were explored among prevalent users (at least one re-
imbursement of OAcD over each studied year) and in-
cident users (no OAcD reimbursement within the year
prior to the first OAcD reimbursement over each stud-
ied year) and categorized according to their pharmaco-
logical class (Hormone Therapy (HT), cytotoxic,
Targeted Therapy (TT) and others). Besides baseline
characteristics described for both prevalent and inci-
dent users, comorbidities were summarized for inci-
dent users only using the Charlson index score
estimated within the year prior to the first OAcD
reimbursement.

Results: Prevalent and incident OAcD users frequen-
cies remained broadly stable from 2006 to 2013
(0.6%; 0.3%). Considering OAcD classes, incident
use of TT increased (+6.0%) while incident use of
HT and cytotoxic decreased (-6.4%; -1%) over the
seven-year study period. The male to female sex ratios
were stable in prevalent (0.4) and incident users (0.5)
for each year of the study period. Mean age increased
slightly from 2006 to 2013 for prevalent users (58 yrs
(±19) to 59 yrs (±20)) as incident users (56 yrs (±20)
to 57 yrs (±20)). Incident users’ comorbidities at treat-
ment initiation remained broadly stable from 2006 to
2009, then slightly decreased to 2013: 33% to 26%
had a Charlson index score ≥ 5. This trend concerned
essentially cytotoxic (33% to 22%) and HT incident
users (34% to 27%).

Conclusions: This study showed an increase in TT use
balanced by a decrease in HT and cytotoxic use be-
tween 2006 and 2013 in France. These trends are asso-
ciated with a change in the users profile especially
over the last 2 years.

1115. Uptake and Cost of Capecitabine versus 5-FU
Among Commercially-Insured Colorectal Cancer
Patients

Ashley L. Cole1, Hanna K. Sanoff2 and Stacie B.
Dusetzina1

1Eshelman School of Pharmacy, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United
States; 2Lineberger Comprehensive Cancer Center,
Chapel Hill, NC, United States

Background: Capecitabine, an oral pro-drug to
5-fluorouracil (5-FU), approved May 2001 for
metastatic colorectal cancer (CRC), allows for less
invasive, more convenient treatment. However, the
cost of oral cancer medications may be prohibitive,
affecting their uptake compared to infused
alternatives.

Objectives: We investigated the uptake and cost of
capecitabine over time, including generic capecita-
bine, which was approved September 2013.

Methods: We selected patients’ first treatment with
capecitabine or 5-FU from MarketScan Commercial
data (2002-2014). Patients were ages 18-64, had 6
months’ prior medical and pharmacy coverage, a diag-
nosis of CRC and no prior breast cancer diagnosis.
The proportion of patients treated with capecitabine
versus 5-FU was calculated by year. Non-capitated
costs of index capecitabine fills were calculated annu-
ally for branded and generic products and inflation-ad-
justed to 2014 dollars.

Results: We identified 11,314 capecitabine-treated
and 28,502 5-FU-treated patients. Between 2002-
2014, capecitabine market share increased from 20%
to 34%, with generics accounting for 74% of index
capecitabine fills in 2014. The median cost/fill for cap-
ecitabine increased from $1,411 to $3,767 from 2002-
2013. Median cost of generic fills in 2014 was $3,458,
versus $4,089 for brand capecitabine. Out-of-pocket
(OOP) cost was <$50 for 85% of patients in 2002,
compared to 56% in 2013. In the same time period, pa-
tients paying >$500 rose from 0 to 6%. In 2014, me-
dian and mean OOP cost for generic fills were $10
and $63, compared to $40 and $237, respectively, for
brand fills.

Conclusions: Uptake of capecitabine as initial
fluoropyrimidine therapy for CRC has increased since
approval, but most patients still receive 5-FU. Median
inflation-adjusted cost of capecitabine fills has in-
creased by 2.7 times since 2002. Although generic
capecitabine had significant uptake in 2014, the me-
dian cost was similar to the branded product, and 2.5
times higher than 2002 branded costs. Mean and me-
dian OOP costs for generic products were lower, but
OOP costs were <$50/fill for >50% of patients prior
to generic entry.

1116. Consumption and Expenditure of Non-
Targeted and Targeted Cancer Drugs in Ecuador
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Carlos E. Durán1,2, Robert Vander Stichele1, Thierry
Christiaens1 and Monique Elseviers1

1Heymans Institute of Pharmacology, Gent, Belgium;
2Yachay Public Company, Quito, Ecuador

Background: Cancer drugs are important drivers of
pharmaceutical expenditures worldwide. In 2008
Ecuador (a South-American country, 14.5 million
inh. in 2010), launched a new constitutional frame-
work assuring free access to cancer care, including
non-targeted and targeted (biologicals) cancer
drugs.

Objectives: To describe the longitudinal pattern of
consumption and expenditures of cancer drugs in the
6 main cancer care hospitals in Ecuador from 2010
to 2013, comparing non-targeted vs. targeted drugs.

Methods: Cancer drugs corresponding to L01, L02,
L04, H01 and G03 (ATC) were extracted from admin-
istrative databases collecting information from 6 Ecua-
dorian hospitals serving around 70% of the country’s
population. L01XC, E and X were classified as
targeted oncologic drugs. The consumption is
expressed as the percentage of patients exposed to
the drug and as the total number of units dispensed
in one year. The database included the expenditure
per drug per patient, this is expressed as the mean ex-
penditure per unit calculated for targeted vs. non
targeted drugs.

Results: The total number of treated patients (51.8%
female, age 52.8 SD ± 19.6 years old) varied from
12791 in 2010 to 14890 in 2013. The dispensed units
increased from 1.6 million in 2010 to 2.1 million in
2013 (or from 131 to 143 per patient). Ecuador’s total
expenses in cancer drugs raised from USD 13.5 to
USD 30.4 million in the studied period (or from
USD 1061 to 2042 per patient). The percentage of ex-
posed patients to targeted drugs raised from 12.1%
(2010) to 16.1% (2013). The mean price for these
targeted drugs was USD 678.5 per unit, more than
20 times the mean price for the non-targeted drugs
(USD 29.4).

Conclusions: This is the first study in Latin America
showing empirical evidence on the utilization of can-
cer drugs using population-based administrative sec-
ondary sources. In Ecuador the expenditures on
cancer drugs have doubled from 2010 to 2013 mainly
due to an increasing consumption pattern of expensive
targeted drugs, seriously burdening the public health

budget aimed to accomplish the free access to medi-
cines policy.

1117. A Comparative Study to Evaluate Treatment
Patterns & Resulting Utility in Patients of Head &
Neck Cancers Under Private Payment Scheme and
Government Reimbursement Scheme

Himanshu Patel1,2, Parthasarathi Gurumurthy1,2, Y. S.
Madhavi3, M. S. Vishveshwara3 and Ramesh
Madhan1,2

1Pharmacy Practice, JSS College of Pharmacy, My-
sore, Karnataka, India; 2Clinical Pharmacy, JSS Med-
ical College Hospital, Mysore, Karnataka, India; 3

Radiation Oncology, Bharath Hospital & Institute of
Oncology, Mysore, Karnataka, India

Background: Access to quality cancer care remains a
challenge in a developing world due to poor insurance
coverage of the patients and limited support from
government.

Objectives: This study was conducted to compare the
treatment patterns and resulting quality adjusted life
year (QALY) in patients of Head & Neck cancers un-
der private payment scheme (PPS) and government re-
imbursement scheme (GRS) in India.

Methods: In a prospective study treatment orders of
patients on chemotherapy for head & neck cancers
were reviewed for six treatment cycles to assess treat-
ment patterns in an oncology hospital. Treatment pat-
terns were reviewed with respect to National Cancer
Comprehensive Network (NCCN) guidelines. EQ-
5D-5L instrument was administered to assess patient
utility and calculate QALY with treatment during each
cycle. Treatment patterns and resulting patient utility
were reviewed and compared among patients of PPS
and GRS.

Results: A total of 104 patients (n=49 under PPS,
n=55 under GRS) were enrolled in the study after
obtaining their informed consent. Majority of the pa-
tients under PPS were on Paclitaxel based regimen
(63%) followed by primary protocol ((Docetaxel +
Cyclophosphamide + Fluorouracil, (8%)).Most of the
patients under GRS were treated with Cisplatin with
radiation therapy (82%) and none of the eligible pa-
tients under GRS had privilege of treatment with pri-
mary protocol due to restricted formulary of the
scheme. Treatment compliance to NCCN guidelines
for patients under PPS and GRS was 89% and 58%
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respectively. Common adverse events like vomiting,
constipation, neutropenia, fatigue and myalgia were
higher in patients under GRS than PPS. QALY gained
by patients under PPS and GRS after six cycles was
0.024 and 0.014 respectively (p<0.05).

Conclusions: Treatment patterns in patients under
PPS were well compliant to NCCN guidelines. Lim-
ited budget and restricted formulary of government
scheme in a developing country does not allow clini-
cians to prescribe required anti-cancer medicines and
supportive care. Patients under GRS can be benefited
with more utility with additional increment in the
budget.

1118. Identification & Resolving of Medication
Related Problems Associated With Management of
Co-Morbidities in Cancer Patients — A Role of
Medication Therapy Management Service

Himanshu Patel1,2, Parthasarathi Gurumurthy1,2 and
Ramesh Madhan1,2

1Pharmacy Practice, JSS College of Pharmacy, My-
sore, KA; 2Clinical Pharmacy, JSS Medical College
Hospital, Mysore, KA, India

Background: A role of Medication therapy manage-
ment (MTM) service in ensuring appropriate care of
co-morbidities in cancer patients was explored.

Objectives: This study was conducted to study the na-
ture and extent of medication related problems
(MRPs) associated with management of co-morbid-
ities in cancer patients.

Methods: This was a prospective interventional study
conducted for a period of six months at private cancer
center. All the cancer patients with co-morbidities
were followed by clinical pharmacists on daily basis
under provision of newly implemented MTM service.
All the MRPs identified by clinical pharmacists
pertaining to management of co-morbidities were
discussed with concerned clinicians for necessary ac-
tions. After discussion, appropriate suggestions were
provided to resolve all MRPs.

Results: A total of 267 MRPs were identified in 197
patients from 251 patients followed. The most com-
mon MRPs identified were drug-drug interactions
(44%) followed by failure to receive drugs (16%), un-
treated indication (14%), adverse drug reactions
(10%), drug use without indication (8%), sub

therapeutic doses (6%) and over dose (2%). The
common reasons for MRPs were poorly maintained
paper medical records (38.5%), lack of coordination
among treating physicians, pharmacists and nurses
(18%), literacy status of the patients and medication
non adherence (16%), unavailability of full time
general physician (15.5%) and high patient load
(12%). A total of 244 interventions were made to
resolve the identified MRPs. MTM service resolved
these MRPs by altering medication orders of
interacting drugs (44%), re-initiating previously pre-
scribed treatment for co-morbidities (14%), prescrib-
ing newer treatments for untreated indications
(14%), correcting under dose & over doses (8%),
discontinuing drugs without indications (6.5%) and
prescribing symptomatic treatment for ADRs (6%).
Acceptance of MTM initiated treatment changes
by clinicians was 96%.

Conclusions: MTM service by clinical pharmacists
can contribute to rationalize the drug therapy of co-
morbidities in cancer patients.

1119. Impact of Regulatory Action on Prescribing
of Renin-Angiotensin System Blockers in the UK

Craig Allen

Vigilance and Risk Management of Medicines, Medi-
cines & Healthcare Products Regulatory Agency
(MHRA), London, United Kingdom

Background: RAS blockers are used to treat hyper-
tension, diabetes and heart failure. Combination use
from two different classes was thought to provide car-
dio- and nephroprotective effects despite uncertainty
around long term efficacy and safety. In 2014 an EU
review concluded co-prescribing of RAS blockers
from two different classes was associated with an in-
creased risk of hyperkalaemia, hypotension and im-
paired renal function compared to monotherapy and
advised against this practice.

Objectives: Assess the impact of regulatory action on
prescribing trends of RAS blockers in UK primary
care.

Methods: RAS blocker prescriptions from 01/01/
2009-30/06/2015 were extracted from the Clinical
Practice Research Datalink to estimate incidence and
prevalence of prescribing by quarter. Two different
RAS blockers prescribed on the same day constituted
co-prescription.
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Results: 879,555 patients were prescribed a RAS
blocker (12,372,343 prescriptions issued) during the
study period. The median number of prescriptions
per patient was 9 (IQR 4-16). Prevalence of prescrib-
ing increased steadily from 462,414 in 2009 Q2 to
514,226 prescriptions per million pyrs in 2015 Q2,
while incidence decreased from 10,833 to 7,573 pre-
scriptions per million pyrs. Conversely, prevalence of
co-prescribing decreased steadily from 2,481 to
1,450 co-prescriptions per million pyrs. Incidence of
co-prescribing increased during 2009 from 11 to 40
co-prescriptions per million pyrs but remained rela-
tively constant at 58 co-prescriptions per million pyrs
on average thereafter with a slight reduction in the
quarter after the EU review. The majority of co-pre-
scriptions were for an ACE inhibitor + ARB (~96%)
while an ACE inhibitor or ARB + renin inhibitor
accounted for ~4%.

Conclusions: In recent years, there has been a de-
crease in the prevalence of RAS blocker co-prescrib-
ing and a constant incidence rate despite an increase
in overall RAS blocker prescribing. It is reassuring
that the overall co-prescribing of RAS blockers from
two different classes has fallen in line with the recom-
mendations, although trends were showing a decrease
prior to this. This is likely due in part to prior publica-
tion of the data used in the EU review.

1120. Antiplatelet Treatment and Long-Term
Mortality After Acute Myocardial Infarction in
Real-World Data

Dahlia Weitzman1,2, Lori D. Bash3, Ofer Sharon4,
Assi Milwidsky5, Gabriel Chodick1,2 and Varda
Shalev1,2

1Maccabitech, Maccabi Healthcare Services, Tel-Aviv,
Israel; 2Sackler Faculty of Medicine, Tel-Aviv Univer-
sity, Tel-Aviv, Israel; 3Global Health Outcomes, C.O.
R.E., Merck & Co., Inc, Rahway, NJ, United States;
4Medical Affairs, MSD Israel, Hod Hasharon, Israel;
5Internal Department E, Tel Aviv Sourasky Medical
Center, Tel-Aviv, Israel

Background: Cardiovascular diseases are the leading
causes of death and myocardial infarction (MI) ac-
counts for nearly half of cardiovascular-related
deaths.

Objectives: We characterize long-term treatment pat-
terns and all-cause mortality of patients with acute
MI using real-world data.

Methods: All patients who experienced an MI be-
tween 1/2009 and 12/2010 among adult members of
a large health organization in Israel (Maccabi
Healthcare Services) were assessed using linked, lon-
gitudinal electronic medical records. Patients with a
history of CVA or TIA were excluded from the study
to focus on those whose antiplatelet treatment
wouldn’t substantially be influenced by bleeding risk.
Multivariable Cox proportional hazards regression
models were used to assess all-cause mortality over
more than 5 years.

Results: We identified 1521 eligible incident MI pa-
tients who survived 60 days from hospital release
(75% men, mean age=64.7 ± 14.2 y). Among them,
8.5% and 5.7% remained untreated at 30 and 60 days
post MI (17.8% and 13.0% of women, and 5.4% and
3.2% of men, respectively, p<0.001). Women were
significantly less likely than men (p<0.01) to be seen
by a cardiologist (74% and 90%), and to be treated
with dual antiplatelet therapy (DAPT, clopidogrel +
aspirin) (52% and 70%, respectively). Among men,
but not among women, treatment with aspirin alone
was independently associated with higher all-cause
mortality compared to treatment with DAPT [adjusted
hazard ratio (HR) 1.80 (95% CI: 1.21-2.68) and 1.14
(0.69-1.86) among men and women, respectively].
However, women had no excess risk for all-cause mor-
tality compared to men [HR=0.93 (0.70-1.23), ad-
justed for type of treatment and other confounders].

Conclusions: The study results indicate that a consid-
erable proportion of post-MI patients go untreated
with APT and without seeing a cardiologist, particu-
larly among women. Initial treatment with aspirin
alone was associated with worse survival among men
but not among women. There was limited power to as-
sess associations observed among women. Further ef-
forts are required to assess how gender may drive
disease management and subsequently prognosis
among patients experiencing an MI.

1121. Treatment Changes Among Users of Non-
Vitamin K Antagonist Oral Anticoagulants in
Atrial Fibrillation

Maja Hellfritzsch1, Steen E. Husted2, Erik L. Grove3,
Lotte Rasmussen1, Birgitte K. Poulsen4, Søren P.
Johnsen5, Jesper Hallas1 and Anton Pottegård1

1Clinical Pharmacology, Department of Public
Health, University of Southern Denmark, Odense,
Denmark; 2Department of Internal Medicine, Hospital
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Unit West, Herning, Denmark; 3Department of Cardi-
ology, Aarhus University Hospital, Aarhus, Denmark;
4Department of Clinical Pharmacology, Aarhus Uni-
versity Hospital, Aarhus, Denmark; 5Department of
Clinical Epidemiology, Aarhus University Hospital,
Aarhus, Denmark

Background: Patients with atrial fibrillation
discontinuing anticoagulant therapy are left unpro-
tected against ischaemic stroke. Further, switching be-
tween oral anticoagulants may be associated with a
transiently increased risk of bleeding or thromboem-
bolism. However, real-life data on the occurrence of
anticoagulant switching and discontinuation are
sparse.

Objectives: To examine switching between oral anti-
coagulants as well as discontinuation of non-VKA oral
anticoagulants (NOACs) among Danish patients with
atrial fibrillation.

Methods:We conducted a nationwide drug utilization
study including all registered Danish atrial fibrillation
patients initiating a NOAC between August 2011 and
October 2015. Changes in anticoagulant treatment, in-
cluding switching and discontinuation, were assessed
including evaluation of patient characteristics
predicting these changes.

Results: We identified 43,477 patients with atrial fi-
brillation initiating NOAC therapy within the study
period. The majority (56.9%) initiated dabigatran and
one third had previously used VKA. Within one year,
10.6% switched to VKA, 4.7% switched to another
NOAC, and 15.6% discontinued treatment. The fre-
quencies of switching to VKA and discontinuation
were highest among NOAC users with young age
<55 years) and low CHA2DS2-VASc score (≤1).
The majority of patients (87.3%) stopping NOAC
treatment had a CHA2DS2-VASc-score ≥1.

Conclusions: Switching from VKA to NOAC, and to
a lesser extent from NOAC to VKA, was common, as
were early treatment discontinuation. The majority of
treatment changes were observed in patients at in-
creased risk of stroke. More knowledge on the risks
of bleeding and thromboembolism associated with
switching and discontinuation of NOACs in real-life
is warranted.

1122. Differences in Recording of Characteristics
Among Patients Prescribed Oral Anticoagulants

Using Primary Care and Cardiologist Data in
Germany

Shuk-Li Collings1, Michelle Johnson1, Sebastian
Kloss3, David Evans2, Andrew Maguire1 and Cinira
Lefèvre2

1Centre for Real World Database Studies, OXON Ep-
idemiology, London, United Kingdom; 2Worldwide
Health Economics & Outcomes Research, Bristol-
Myers Squibb, Paris, France; 3Outcomes & Evidence,
Global Health and Value, Pfizer, Berlin, Germany

Background: Electronic health records are frequently
used in pharmacoepidemiology. Interpretation of such
research can be impeded by data quality. German pri-
mary care physician (PCP) and specialist data are cu-
mulatively built up through patient visits, and
patients can move between physicians, potentially af-
fecting continuity of care and availability of medical
history.

Objectives: To assess differences between PCP and
cardiologist data in the recording of characteristics of
patients with non-valvular atrial fibrillation (NVAF)
initiated on oral anticoagulants (OACs) for stroke
prevention.

Methods: Patients with NVAF who were newly
treated with an OAC between Dec-2012 and Oct-
2014 in Germany were selected from IMS Disease An-
alyzer. Baseline demographic characteristics, history
of stroke risk factors and bleeding events were exam-
ined in two separate panels from PCPs and cardiolo-
gists (it is not possible to identify patients across
panels). Patients could have initiated multiple OACs;
analysis was conducted for each OAC exposure.

Results: Of 22,151 OAC exposures in the PCP data
and 2,584 in the cardiologist data, computerised med-
ical data prior to baseline was greater in the PCP data
(PCP vs. cardiologist: median 8 vs. 5 years), while AF
diagnosis was recorded closer to baseline (median 4
vs. 18 months prior). Patients in the PCP data were
older (median 76 vs. 73 years). Stroke risk factors
were more common in the PCP data (PCP vs. cardiol-
ogist: 17% vs. 6% had stroke/TIA; 17% vs. 4% throm-
boembolism; 40% vs. 29% congestive heart failure;
86% vs. 77% hypertension). In the PCP data, 7%
had previous gastrointestinal (GI) ulceration, 17% pre-
vious GI bleed and 26% any previous bleeding event
whereas these were all <2% in the cardiologist data.
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Conclusions: Much lower recording of history of
stroke and bleeding events were found in cardiologist
data compared to primary care data. This could repre-
sent differing spectrums of patients or, more likely,
there may be incomplete information on medical his-
tory in cardiologist data; the use of this panel alone
is not recommended for outcomes research.

1123. Differences in Statin Users and Non-Users
with Bacteremia

Ajinkya M. Pawar1 and Aisling R. Caffrey1,2

1College of Pharmacy, University of Rhode Island,
Kingston, RI, United States; 2ID Research Program
and COIN-LTSS, PVAMC, Providence, RI, United
States

Background: Evidence suggests statins may have
protective effects in patients with inflammatory condi-
tions. In comparing clinical outcomes among statin
users and non-users, it is important to understand dif-
ferences between these patient groups.

Objectives: To identify differences between statin
users and non-users with bacteremia.

Methods: A retrospective study was conducted using
Optum Clinformatics with matched Premier hospital
data among adult (≥18 years) patients with a primary
diagnosis of bacteremia during a hospital admission
between 2010-2012. Medication use was identified
from both outpatient prescriptions and medications
given during the hospital admission. We included pa-
tients with at least two consecutive days of the same
antibiotic therapy within the first two days of admis-
sion. Incident statin use was defined as initiation of
stain therapy in the 30 days prior to admission or dur-
ing the admission. Non-users included patients with no
statin use for 6 months or more prior to the hospital ad-
mission. Chi-square, Fisher’s Exact, T-Test, or
Wilcoxon Rank Sum tests were used to evaluate
differences.

Results: Our study included 298 statin users: 209
(70%) initiated in the 30 days prior to admission and
89 (30%) after admission. Of those initiating prior to
admission, 34% continued statin therapy during the
admission. We identified 2,048 non-users. Among
statin users vs. non-users, significant (p<.0001) differ-
ences in age (mean age-59.3 vs. 51.5 years) and gen-
der (40% vs. 54% females) were observed. Transfer
to skilled nursing facility was significantly higher

among statin users than non-users (13.8% vs. 7.0%,
p<.0001). Marital status, race, and admission type
were similar between statin users and non-users.
Emergency room was the admission source for 29%
of statin users and 16% of non-users (p<.0001). Inpa-
tient mortality was significantly lower among statin
users (2.7% vs. 7.7%, p<.001) and length of stay
was significantly higher compared to non-users (mean-
8.6 vs.7.4, p<.01).

Conclusions: Statin users and non-users with bacter-
emia were different in terms of age, gender and admis-
sion source. As in other research, mortality was lower
among statin users, however, length of stay was longer
among these patients.

1124. Concurrent Use of Proton Pump Inhibitor
and Clopidogrel Plus Aspirin in the U.S.
Ambulatory Setting Between 2003 and 2011

Ju Hyeun Kim and Abraham G. Hartzema

Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, United States

Background: In 2009, the FDA warned the public of
the interaction between clopidogrel and proton pump in-
hibitors (PPI), which can reduce the antithrombotic ef-
fect of clopidogrel via CYP2C19 inhibition. Although
the controversy over concurrent use of PPIs and
clopidogrel has continued after the FDA announcement,
little research has been conducted to assess a change in
use of gastrointestinal (GI) prophylaxis in patients on
clopidogrel before and after the 2009 announcement.

Objectives: The objective of this study was to assess
trends in use of PPI or GI prophylaxis among physi-
cian office visits documented with dual antiplatelet
therapy (DAT: clopidogrel plus ASA) in the United
States from 2003 to 2011.

Methods: The National Ambulatory Medical Care
Surveys (NAMCS) and the National Hospital Ambula-
tory Medical Care Surveys (NHAMCS) from 2003 to
2011 were used to examine office visits made by pa-
tients aged 18 and above. PPI included omeprazole,
lansoprazole, pantoprazole, esomeprazoel,
rabeprazole, and dexlansoprazole. GI prophylaxis in-
cluded PPI, H2 blocker, misoprostol, and sucralfate.
The weighted annual numbers of PPI use were esti-
mated from all physician office visits. The weighted
annual proportions of PPI or any GI prophylaxis use
were calculated among visits documented with DAT.
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Results: The weighted number of annual ambulatory
visits in which PPI was recorded increased from 41.6
million in 2003 to 78.5 million in 2011. The annual
proportion of concurrent PPI use among visits docu-
mented with DAT was 19.4% in 2003 and peaked at
29.1% in 2004. The proportions of PPI use decreased
to 18.6% by 2008, but steadily increased to 25.6%
by 2011. Similar patterns were shown for the annual
proportions of concurrent GI prophylaxis use during
the 9-year period. The proportions of GI prophylaxis
use increased from 16.8 to 29.0% during 2008-2011,
widening the gap between the proportions of PPI use
and those of GI prophylaxis.

Conclusions: Overall, concurrent use of GI prophy-
laxis in visits in which DAT was documented was
low. Compared to 2009, concurrent use of PPI or GI
prophylaxis among visits documented with DAT in-
creased in 2011.

1125. Sex Differences in Factors Predicting the
Type of Bladder Antimuscarinics Initiated in
Medicare Nursing Homes Residents

Daniela C. Moga1,2,3, Qishan Wu2, Pratik Doshi1 and
Amie J. Goodin1

1Pharmacy Practice and Science, College of Phar-
macy, University of Kentucky, Lexington, KY, United
States; 2Epidemiology, College of Public Health, Uni-
versity of Kentucky, Lexington, KY, United States; 3

Sanders-Brown Center on Aging, University of Ken-
tucky, Lexington, KY, United States

Background: While not curative, bladder
antimuscarinics (BAM) can pose important health
risks for older adults. Sex is an important factor in
the clinical decision process and understanding which
other factors impact prescription behaviors is impor-
tant for optimizing therapy.

Objectives: To examine what sex-specific factors pre-
dict the type of BAM initiated in nursing home (NH)
residents.

Methods: Design: Retrospective cohort, new user de-
sign to identify incident BAM users following NH ad-
mission using Medicare claims data and Minimum
Data Set assessments (MDS).
Setting: Medicare certified NH- residents continu-

ously eligible for Medicare benefits between 01/01/
07 and 12/31/08, including Part D and that were pre-
scribed BAM after NH admission.

Variables: Patient characteristics, medications, and
NH characteristics from Medicare enrollment files
and reimbursement claims (pharmacy, inpatient and
outpatient). Patient health status and assessment re-
sults derived from MDS. Outcome defined as type of
BAM initiated after NH admission (selective, non-se-
lective extended release, non-selective immediate re-
lease), derived from pharmacy claims.
Statistical analysis: Multinomial regression using

generalized estimating equation approach to identify
factors predicting type of BAM initiated by sex.

Results: Between 01/01/07 and 12/31/08, we identi-
fied 12,899 NH residents that initiated BAM; 13.38%
of the new users were prescribed selective BAM,
45.56% were prescribed non-selective extended re-
lease, and 41.07% prescribed non-selective immediate
release medications. Significant predictors of BAM in
both sexes included region of NH location, body mass
index, cognitive performance score, CHESS, activities
of daily living, and measures of bladder continence. A
history of fracture and fall-related injuries were signif-
icant predictors of type of BAM use in women. Race
and indicators of balance were significant predictors
of type of BAM use in men.

Conclusions: Type of BAM initiation differs by sex.
Non-pharmacological continence management strate-
gies were not predictive of type of BAM initiation,
which suggests prescribers weight other factors more
heavily when prescribing BAM.

1126. Patterns of Use of Antimuscarinic Drugs to
Treat Overactive Bladder in Denmark, Sweden and
the United Kingdom

Andrea V. Margulis1, Marie Linder2, Alejandro
Arana1, Anton Pottegård3, Ingegärd Anveden-
Berglind2, Christine L. Bui4, Nina Kristiansen3,
Shahram Bahmanyar2, Lisa J. McQuay4, Willem Jan
Atsma5, Kwame Appenteng6, Billy Franks5, Stefan
de Vogel5, Milbhor D’Silva6, Susana Perez-
Gutthann1 and Jesper Hallas3

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 2Centre for
Pharmacoepidemiology, Karolinska Institutet, Stock-
holm, Sweden; 3Dept. of Clinical Pharmacology, Uni-
versity of Southern Denmark, Odense, Denmark; 4

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 5Astellas, Leiden, Netherlands; 6Astellas,
Northbrook, IL, United States
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Background: In December 2012, mirabegron, a drug
with a novel mechanism of action to treat overactive
bladder (OAB), was approved in Europe.

Objectives: We characterized users and patterns of
use of available antimuscarinic OAB drugs in Den-
mark, Sweden, and the UK before the approval of
mirabegron, as a component of a multidatabase safety
study for these drugs.

Methods:We identified new users of OAB drugs aged
18 years or older without cancer from the Danish Na-
tional Registers (2004-2012, n=72,917), Swedish Na-
tional Registers (2006-2012, n=130,944) and UK
CPRD (2004-2012, n=119,912). Therapy episodes,
created by concatenating prescriptions for the same
drug with gaps up to 60 days, could end due to no refill
or end of follow-up, drug switch, or add-on. We added
7 days to allow for suboptimal compliance (Sweden,
UK). Users were followed until disenrollment, cancer
or death.

Results:Mean age was 66 years in Denmark and Swe-
den and 62 years in the UK. About 70% of UK pa-
tients and 60% of Danish and Swedish patients were
female.
In Denmark, of the 224,680 therapy episodes, 4%

were darifenacin, 9% fesoterodine, 2% oxybutynin,
39% solifenacin, 35% tolterodine and 12%
trospium.
In Sweden, of the 240,141 therapy episodes, 8%

were darifenacin, 13% fesoterodine, 5% oxybutynin,
35% solifenacin, 37% tolterodine, and 3% had more
than one treatment. Trospium was not available.
In the UK, of the 245,800 therapy episodes, 0.3%

were darifenacin, 3% fesoterodine, 28% oxybutynin,
27% solifenacin, 26% tolterodine, 6% trospium, and
10% had more than one treatment.
About half of the index episodes (the episode with

which the patient entered the cohort) in the three pop-
ulations consisted of one prescription. In Danish,
Swedish and UK cohorts, 93%, 83% and 81% of epi-
sodes, respectively, ended because of no refill.
Solifenacin was the drug most patients added on or
switched to.

Conclusions: In these three cohorts of similar age and
sex distributions, about half of the episodes consisted
of one prescription, and most episodes ended due to
no refill. The preferred drugs were tolterodine and
solifenacin; oxybutynin use was minimal in Nordic
countries compared to the UK.

1127. Impact of the Introduction of Newer Long
Acting Reversible Contraceptive (LARC) Methods
on LARC Use in a Commercially Insured
Population

Amy Law1, Dominic Pilon2, Richard Lynen1, François
Laliberté2, Laurence Gozalo2, Patrick Lefebvre2 and
Mei S. Duh3

1Bayer HealthCare Pharmaceuticals Inc., Whippany,
NJ, United States; 2Groupe d’Analyse, Ltée, Montréal,
QC, Canada; 3Analysis Group, Inc., Boston, MA,
United States

Background: NA

Objectives: To assess the impact of the introduction of
newer LARC methods on LARC use relative to all
contraceptive users.

Methods: Using a US insurance claims database (01/
1999-03/2014), we studied women using LARC or
short acting reversible contraceptive (SARC) methods.
The proportion of women using LARC relative to all
contraceptives (LARC + SARC) was reported yearly.
Four time periods corresponding with the approval of
a new LARC method, that is, Jan-2001 (new intrauter-
ine device [IUD]), Jul-2006 (new implant), and Jan-
2013 (new IUD), were identified. Generalized estimat-
ing equation models were utilized to identify the im-
pact of time periods and patient characteristics on the
use of LARC over SARC methods.

Results: A total of 1,040,978 women met inclusion
criteria. LARC use increased yearly from 0.6%
(1999) to 16.6% (2013) among all contraceptive users.
Time periods associated with the introduction of a
newer LARC method were significant predictors of
LARC use; women in 2006 2012 and 2013 2014 were
respectively 3.7-fold (95%CI: 3.57-3.74) and 6.6-fold
(95%CI: 6.43-6.80) more likely to use LARC over
SARC relative to women in 2001 2006. The increase
in LARC use was especially pronounced in young
women. Compared to women aged 18 to 24 in 2001
2006, women aged 18 to 24 in 2006 2012 and in
2013 2014 were respectively 6.4-fold (95%CI: 5.91-
6.86) and 14.7-fold (95%CI: 13.59-15.89) more likely
to use LARC over SARC method.

Conclusions: This broadly representative commercial
claim-based study showed that the proportion of
women using LARC increased over time and that the
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introduction of newer LARC methods corresponded
with significant increases in overall LARC use.

1128. Withdrawn by Author

1129. Use Of Cyproterone Acetate/Ethinylestradiol
In The United Kingdom Prior To And Following
Recent Updated Guidance: Prescribing Patterns
Using A National Primary Care Database

Lucía Cea Soriano1,2, Alex Asiimwe3, Hissba Tus-
Saboor Khan3, Vita Beckert3, Ulrike Wissinger-
Graefenhahn3 and Luis A. García Rodriguez1

1Spanish Centre for Pharmacoepidemiologic Re-
search (CEIFE), Madrid; 2Department of Preventive
Medicine and Public Health, Faculty of Medicine,
Complutense University of Madrid, Madrid; 3Bayer
Pharma AG, Berlin

Background: Cyproterone acetate combined with
ethinylestradiol (CPA/EE) is indicated for moderate
to severe acne and hirsuitism in women of reproduc-
tive age. The updated UK label for CPA/EE explicitly
states that CPA/EE should not be used concomitantly
with another hormonal contraceptive (HC) in order to
minimize any potential increased risk of thromboem-
bolism with exposure to a high oestrogen dose.

Objectives: To investigate prescribing patterns of
CPA/EE in the UK including concomitant prescribing
of CPA/EE with other HCs before and after the 2013
label guidance.

Methods: The study population included all women
with a first prescription (index date) for CPA/EE in
The Health Improvement Network during three calen-
dar years: 2011, 2012 and 2014. Before the start of the
calendar year containing the index date, women were
required to have at least 1 year recorded history and
have had no prescription for CPA/EE in the previous
year nor before the index date in that year. Treatment
characteristics evaluated included the number of
CPA/EE treatment episodes, duration of use, and con-
comitant use of CPA/EE and another HC (either a 28-
day cycle HC or a long-acting reversible
contraceptive).

Results: The proportion of new CPA/EE users per
1000 women was 1.6 in 2011 (2760/ 1,736,683), 1.6
in 2012 (2,923/1,800,027) and 1.3 in 2014 (2341/
1,869,071). During each calendar year, most CPA/EE

users had only one uninterrupted episode of use
(83% in 2011, 81% in 2012 and 78% in 2014). More
than two separate CPA/EE episodes were observed
among only 2–3% of users across calendar users.
The median duration of CPA/EE use was 3 months
(inter-quartile range [IQR] 3–6) in both 2011 and
2012 and 4 months (IQR 3–7) in 2014. Concomitant
use of CPA/EE and another HC was rare, 1% of
CPA/EE users in 2011 and fewer than 0.5% of CPA/
EE users in both 2012 and 2014.

Conclusions: The proportion of CPA/EE new users
has remained stable across recent years. Few women
are currently prescribed CPA/EE concomitantly with
another HC. Most women receive CPA/EE in line with
UK prescribing advice.

1130. Cyproterone Acetate/Ethinylestradiol
Prescribing in the UK

Lucía Cea Soriano1,2, Alex Asiimwe3, Hissba Tus-
Saboor Khan3, Vita Beckert3, Ulrike Wissinger-
Graefenhahn3 and Luis García Rodriguez1

1Spanish Centre for Pharmacoepidemiologic Re-
search (CEIFE), Madrid; 2Department of Preventive
Medicine and Public Health, Faculty of Medicine,
Complutense University of Madrid, Madrid; 3Bayer
Pharma AG, Berlin

Background: Cyproterone acetate with
ethinylestradiol (CPA/EE) is indicated for moderate
to severe acne and for hirsuitism in women of repro-
ductive age. The updated UK label in 2013 reiterated
that CPA/EE should only be used for the treatment
of acne when antibiotic acne therapy has failed.

Objectives: To determine the indication for CPA/EE
among new users before and after 2013.

Methods: Women with a first prescription (index
date) for CPA/EE in The Health Improvement Net-
work were identified during three calendar years:
2011, 2012 and 2014. Before the start of the year con-
taining the index date, women had at least 1 year re-
corded history and also had no prescription for CPA/
EE in the previous year nor before the index date in
that year. Diagnoses for any hyperandrogenic condi-
tions including acne, menstrual problems, visits for
contraception and prior acne treatment were assessed
in the year before the index date. Women could have
more than one diagnosis at start of CPA/EE therapy.
Manual review of patient records, including free-text,
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was conducted for a random sample of 200 CPA/EE
users during 2011–2012.

Results: In each calendar year most new CPA/EE
users were aged 15–25 years (55% in 2011 and
2012, 56% in 2014); mean age, 23 years in all years.
The percentage of women with a record of any
hyperandrogenic condition was 61% in 2011, 62% in
2012 and 63% in 2014. Corresponding percentages
were 51%, 54% and 55% for acne, 7%, 7% and 6%
for polycystic ovary syndrome (PCOS), and 4%, 3%
and 3% for hirsuitism. In the manual review, the re-
corded diagnosis was acne in 77% of women,
hirsuitism in 9.5% and PCOS in 9.5%. The majority
of CPA/EE users with an acne diagnosis had a record
of acne therapy, 83% in 2011 and 2012, and 84% in
2014. Among CPA/EE users without an acne diagno-
sis, approximately half had a record of acne therapy;
50%, 54% and 52%, respectively. Overall, the major-
ity of CPA/EE users had a prior acne diagnosis and/
or treatment, 76% (n=2091) in 2011, 79% (n=2296)
in 2012 and 78% (n=1834) in 2014.

Conclusions: Before and after 2013, the majority of
UK women starting treatment with CPA/EE had a con-
dition in line with its approved indication and had re-
ceived prior acne treatment as per guidance.

1131. Use of Emergency Contraceptives in Two
European Countries

Ria Benko1, Claudia Furtado2, Teresa Risso2 and
Maria Matuz1

1Clinical Pharmacy, University of Szeged, Szeged,
Hungary; 2INFARMED – National Authority of Medi-
cines and Health Products, Lisboa, Portugal

Background: Emergency contraceptive pills (ECPs)
are used to prevent unwanted pregnancies and may re-
duce abortion rates. Despite the recent legislation rec-
ommendations at the EU level to ease access to ECPs,
member states differs in the sales category of this drug
group. In Hungary all ECPs are prescription only med-
icines, while in Portugal, ECPs are available as over
the counter products, even outside community phar-
macies (i.e. authorized stores). In both countries ECPs
are not reimbursed products (i.e. patients pay the full
price).

Objectives: To compare the scale and pattern of ECP
use and quantify abortion rates in Hungary and in
Portugal.

Methods: National sales data was obtained for both
countries for 2013. ECP use was expressed as number
of occasions (=DDDs or packages) per 1000 female
population aged between 15 and 49 years and per year.
Demographic and abortion data was derived from
Eurostat.

Results: Portugese ECP consumption was 54.8, while
Hungarian ECPs use was 26.27 occasion/1000 female
aged 15-49 years/year. In Portugal, 7.5 % of packages
were sold outside the pharmacies in 2013. In both
countries levonorgestrel products were much more
popular than ulipristal (in Hungary levonorgestrel
shared: 92,5% vs. ulipristal shared 7,5%, while in Por-
tugal it shared 99,8% vs. 0.2 %). For abortion rates we
found opposite values: it was 15/1000 female aged 15-
49 yrs/year in Hungary versus 7.4 per 1000 female
aged 15-49 yrs/year in Portugal.

Conclusions: ECP use in Portugal was twice as much
as in Hungary, while abortion rates was half of the
Hungarian value. While association between the two
outcome measures cannot be derived from these data,
the findings are interesting and requires further
research.

1132. Characteristics of New Users of Osteoporosis
Drugs Changed Over Time, Yet High Compliance
with Therapy Remained Stable

Joann K. Ban, Giulia P. Consiglio, Bochao B. Hao,
Marina Simeonova, Andrea M. Burden and Suzanne
M. Cadarette

Leslie Dan Faculty of Pharmacy, University of To-
ronto, Toronto, ON, Canada

Background: Oral bisphosphonates are the primary
drugs used to treat osteoporosis and prevent fragility
fractures.

Objectives: To examine the characteristics of new ini-
tiators of oral bisphosphonate therapy, and estimate
one-year compliance with therapy by sex, and over
time.

Methods: We identified community-dwelling seniors
initiating (new users) oral bisphosphonate therapy in
Ontario from April 2002 to March 2011. Compliance
with therapy was estimated using the proportion of
days covered (PDC= total days supplied in 365 days/
365; capped at 100%) in the year following treatment
initiation. Patient characteristics (1-year lookback
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period) and compliance with therapy were summa-
rized by fiscal year of treatment initiation, and strati-
fied by sex.

Results: We identified 62,990 men and 257,767
women initiating oral bisphosphonate therapy (mean
age=75.2 years, SD=6.8). Patient characteristics
changed over time. A larger proportion of men initi-
ated therapy (13% in 2002/03 to 25% in 2011/12)
and use of some medications decreased (e.g., etidro-
nate: 88% to 5%, benzodiazepines: 25% to 18%,
NSAIDs: 35% to 22%), while use of other medications
increased (e.g., ARBs: 4% to 17%, statins: 24% to
44%) over time. Compliance with therapy was similar
in men and women. The proportion with compliance
≤20% declined over time reflecting measurement error
induced by a change in the typical days supply at in-
dex (from 90 days in 2002/03 to 30 days in 2011/
12). The proportion with compliance ≥80% remained
relatively stable over time at around 55%.

Conclusions: The characteristics of patients starting
oral bisphosphonate therapy changed over time
reflecting changes in osteoporosis management and
healthcare delivery. However, estimates of high com-
pliance have remained relatively stable. Understanding
practice changes and measurement error in calculation
of measures of adherence are important to inform and
interpret results of pharmacoepidemiologic analyses.

1133. Early Analgesics Among Workers’
Compensation Claimants with Low Back Pain
from 1998-2009: A Population-Based Study in
British Columbia, Canada

Nancy Carnide1,2, Sheilah Hogg-Johnson1,2, Andrea
Furlan1,3, Pierre Côté2,4 and Mieke Koehoorn1,5

1Institute for Work & Health, Toronto, ON, Canada; 2

Dalla Lana School of Public Health, University of To-
ronto, Toronto, ON, Canada; 3Toronto Rehabilitation
Institute, University Health Network, Toronto, ON,
Canada; 4Faculty of Health Sciences, University of
Ontario Institute of Technology, Oshawa, ON, Can-
ada; 5School of Population and Public Health, Fac-
ulty of Medicine, University of British Columbia,
Vancouver, BC, Canada

Background: Studies describing opioid use patterns
soon after work injury are mostly from the US and rely
on workers’ compensation prescription claims data
that may be incomplete. Little is also known about
early dispensing of other analgesics.

Objectives: To describe prescription analgesic pat-
terns within 8 weeks of a low back work injury and
their temporal trends using a province-wide network
of all prescriptions dispensed from community
pharmacies.

Methods: We identified workers with low back
workers’ compensation claims and ≥1 compensated
lost workday from 1998-2009 (n=97124). Adminis-
trative data from Pharmanet and Population Data BC
were linked. Data on opioids, non-steroidal anti-in-
flammatories (NSAIDs) and skeletal muscle relaxants
(SMRs) were used to describe patterns of early dis-
pensing and trends by injury year.

Results: The proportion of claimants dispensed opi-
oids, NSAIDs and SMRs within 8 weeks was
27.8%, 40.7% and 24.8%, respectively. Codeine,
naproxen and cyclobenzaprine were most common.
Prevalence of early dispenses increased from 1998-
2009: 25.6 to 30.6% for opioids (+19.5%), 35.0 to
45.4% for NSAIDs (+29.7%) and 19.5 to 34.2%
for SMRs (+75.4%). Among those dispensed opi-
oids, codeine dispensing decreased (95.7% 1998,
80.0% 2009), while tramadol (0.9% 2005, 12.9%
2009) and strong opioids, namely oxycodone (4.5%
1998, 13.7% 2009), increased. Median time to first
dispense was 6, 4 and 3 days for opioids, NSAIDs
and SMRs, respectively, decreasing one day for opi-
oids and NSAIDs from 1998-2009. Mean (SD) cu-
mulative days supply was 12.3 (11.8), 18.3 (11.7)
and 14.1 (9.9) days, respectively, for opioids,
NSAIDs and SMRs, increasing for NSAIDs and
SMRs over time. Mean daily morphine-equivalent
dose was 31.5 (SD 31.1), increasing from 26.4 in
1998 to 35.3 in 2009.

Conclusions: Short courses of analgesics were fre-
quently dispensed soon after injury in this Canadian
sample and increased over the study period, namely
SMRs. Opioid dispensing, while common, was gener-
ally conservative, though strong opioid dispensing in-
creased over time. Future research should examine
predictors of early analgesic choice and associated
outcomes.

1134. Intra-Articular Injection Switching Patterns
Among Patients with Knee Osteoarthritis: Data
from the Osteoarthritis Initiative

Shao-Hsien Liu1, Catherine E. Dubé2, Jeffrey B.
Driban3, Timothy E. McAlindon3, Charles B.
Eaton4,5 and Kate L. Lapane2
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1Clinical and Population Health Research Program,
Graduate School of Biomedical Sciences, University
of Massachusetts Medical School, Worcester, MA,
United States; 2Division of Epidemiology of Chronic
Diseases and Vulnerable Populations, Department of
Quantitative Health Sciences, University of Massa-
chusetts Medical School, Worcester, MA, United
States; 3Division of Rheumatology, Tufts Medical Cen-
ter, Boston, MA, United States; 4Center for Primary
Care and Prevention, Memorial Hospital of Rhode Is-
land, Pawtucket, RI, United States; 5Departments of
Family Medicine and Epidemiology, Warren Alpert
Medical School, School of Public Health, Brown Uni-
versity, Providence, RI, United States

Background: Intra-articular injections such as
hyaluronate and corticosteroid injections are recom-
mended and increasingly used in osteoarthritis (OA).
Studies of switching patterns in this population are
scarce.

Objectives: To describe and evaluate longitudinal use
of intra-articular injections among adults with radio-
graphically confirmed knee OA.

Methods:We used 9 years of follow-up data from the
Osteoarthritis Initiative and included participants with
at least one knee with radiographically confirmed OA
(Kellgren-Lawrence grade (K-L) ≥2) at baseline.
Among the 415 participants newly initiating
hyaluronic or corticosteroid injections, we identified
79 participants switched injection type during 9 years
of follow-up. Switching users were then matched to
336 non-switchers by the frequency of distribution of
follow-up times between the first initiation and switch.
We calculated the prevalence of switching, continua-
tion, and discontinuation after the index injection. Av-
erage yearly changes in symptoms and physical
performance between one year before initiation and
one year before switching by types of injections use
were calculated.

Results: Nearly 1 in 5 of those initiating injections use
had ≥ 1 switch. Among hyaluronate initiators, 24.0%
switched to corticosteroid injections. Among cortico-
steroid initiators, 17.6% switched to hyaluronate injec-
tions. Approximately 40% reported switching after
one year. Discontinuation was common (60.4%:
hyaluronate; 58.3%: corticosteroid). At the year before
switching, switchers had lower physical function as
measured by The Western Ontario and McMaster Uni-
versities Arthritis Index (18.7 versus 16.6; p<0.05),
lower quality of life as measured Knee Injury and

Osteoarthritis Outcome Score (49.9 versus 55.1;
p<0.05), larger changes in WOMAC pain (0.8 versus
0.2; p<0.05) and changes in WOMAC physical func-
tion (1.4 versus 0.3, p<0.05), relative to non-
switchers.

Conclusions: Switching injection type and discontinu-
ation of injections were frequent raising questions re-
garding the longer-term efficacy of these agents and
reflecting on-going challenges in symptom relief for
those with OA in the real-world setting.

1135. Factors Associated with Use of Disease
Modifying Agents for Rheumatoid Arthritis in the
National Ambulatory Medical Care Survey
(NAMCS)

Priyanka Gaitonde, Laura M. Bozzi and Fadia T.
Shaya

Pharmaceutical Health Services Research (PHSR),
University of Maryland School of Pharmacy, Balti-
more, MD, United States

Background: The first-line of treatment for Rheuma-
toid Arthritis (RA) is traditional disease-modifying an-
tirheumatic drugs (DMARDs). However, RA
management has changed in recent years due to in-
creased used of (relatively more effective) biological
DMARDs. Factors that influence access to the rela-
tively expensive biological DMARDs will help under-
stand the healthcare utilization patterns among adults
with RA.

Objectives: To evaluate the factors associated with
use of any and biological DMARDs among patients
with RA.

Methods: We conducted cross-sectional analysis on
visits recorded in NAMCS from 2005-2012 with a di-
agnosis of RA. The primary outcome was DMARD
use (traditional and/or biological). We included pre-
scription records of all RA-related treatments such as
traditional and biological DMARDs, glucocorticoids,
gold preparations, immunosuppressants, and NSAIDs.
We used Anderson Behavioral Model to identify fac-
tors affecting healthcare utilization by an individual.
The sociodemographic determinants of any DMARD
use or biological DMARD were assessed using logis-
tic regression.

Results: Of 859 visits with a RA diagnosis code, 464
(~52%) were prescribed DMARDs while 173 (19.3%)
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were prescribed biological DMARDs. The distribution
of DMARD prescriptions versus other treatments was
significantly higher among individuals with private in-
surance (57%) and with <3 comorbidities (56%) while
biological DMARDs was significantly lower among
older (≥65) vs. younger adults (~14%) and among
those with ≥3 comorbidities (13.7%). In fully adjusted
models, individuals with ≥3 comorbidities were 64%
(05% CI 0.47-0.86) less likely to receive any
DMARDs and 60% (95% CI 0.39-0.90) less likely to
receive biological DMARDs versus those with < 3 co-
morbidities. African Americans were 60% (95% CI
0.36-0.98) less likely to receive any DMARDs versus
Whites.

Conclusions: Majority of visits had a DMARD pre-
scription however, the frequency of traditional
DMARD prescriptions were higher than biologicals.
Individuals with ≥3 comorbidities were less likely to
receive biological DMARDs and African Americans
are less likely to receive any DMARDs as compared
to Whites.

1136. Trends of Allopurinol Use in Norway and in
Hungary

Maria Matuz1, Hege Salvesen Blix2, Ria Benko1, Peter
Doro1 and Gyongyver Soos1

1Clinical Pharmacy, University of Szeged, Szeged,
Hungary; 2Norwegian Institute of Public Health,
Oslo, Norway

Background: Hyperuricemia is a very common labo-
ratory finding. Due to recent new theories on the risks
of hyperuricaemia the consumption of allopurinol tra-
ditionally used to treat symptomatic crystal deposi-
tion-related disorders (i.e. gout) might change.

Objectives: To describe the trends and compare the
prevalence of allopurinol use in Norway and in Hun-
gary in the light of gout (and hyperuricaemia)
prevalence.

Methods: This observational descriptive study refers
to the period of 2003-2014. Data on the number of dis-
pensed allopurinol packages in Hungary was obtained
from the National Health Fund Administration
(NHFA). The Norwegian data was retrieved from the
Norwegian prescription database (NorPD), a nation-
wide registry including sales of prescription medicines
in primary care. Consumption data was expressed in
DDD per 1000 inhabitants per day (DID) and as

prevalence of persons prescribed these medicines an-
nually at least once. ATC/DDD index, 2015 was used.

Results: In Hungary allopurinol use increased from
3.9 to 14.8 DID, and the prevalence of allopurinol
use increased gradually to 4.45% in 2014. The propor-
tion of 300 mg tablets increased from 42% to 68 % of
DIDs According to a recent large scale national point
prevalence study the prevalence of hyperuricaemia
was 14.7 % in Hungary, while prevalence of gout in-
creased from 0.65 % to 2.08 % during the study
period.
In Norway allopurinol use increased from 2.3 to 3.4

DID, proportion of 300 mg tablets increased from 37%
to 45% of DIDs. In Norway the prevalence of gout is
estimated to be around 1%, no data is available for
hyperuricaemia. The annual prevalence of allopurinol
use in Norway increased from 0.7% to 0.9%.

Conclusions: Hungarian allopurinol use was above
and increased much more sharply than the Norwegian
one. Increasing use can be partly explained by using
higher doses in both countries. The inter country dif-
ferences can be partly explained by the differences in
the gout prevalence. Moreover Norwegian allopurinol
exposure is in line with the gout prevalence data, while
in Hungary it implies that not only patients with gout
but also patients with asymptomatic hyperuricaemia
are treated with allopurinol.

1137. Psychotropic Drug Use in Subjects Presenting
with a Cancer Diagnosis

Penichon Marine, Diaz Fabienne, Pambrun Elodie,
Fourrier-Reglat Annie and Tournier Marie

Inserm U 1219University of Bordeaux, Bordeaux,
France

Background: Studies have reported that diagnosis of
cancer is associated with a two-fold prevalence in-
crease of anxiety and/or mood disorders as compared
to the general population.

Objectives: Using the French insurance claims data-
base EGB (Echantillon Généraliste des Bénéficiaires),
we described time trends of psychotropic drug dispen-
sations in subjects presenting with a cancer diagnosis.

Methods: Between 2009 and 2012, every subject cov-
ered by the French Insurance system with a first cancer
ALD (long-term disease) registration (index date) was
included in the study. ALD registration allows
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reimbursement of medical costs for the given condi-
tion. The prevalence of psychotropic drug use was
assessed 3 mths, 3-6 mths, 6-9 mths and 9-12 mths be-
fore and after the index date. Using ATC codes (N06
and N05), psychotropic drug dispensations were clas-
sified as hypnotics, anxiolytics, antidepressants, and
antipsychotics. Trends of psychotropic dispensations
were described overall and according to the localiza-
tion of cancer before and after the index date.

Results: A total of 7909 subjects with a first cancer
ALD were identified between 2009 and 2012. Breast
(n=1504), prostate (n=1245), colorectal (n=793),
and pulmonary cancers (n=602) were the most fre-
quent cancers. Among all subjects, 23.4% initiated a
psychotropic drug after index date and this ranged
from 16 to 30% according to cancer localization. An-
xiolytics were the most frequent (30 to 70% according
to the cancer localization), followed by hypnotics (20
to 30%) and antidepressants (about 20% for all cancer
localizations). The highest prevalence of psychotropic
use was during the 3 mths before and after index date:
1.5 to 2-fold higher as compared to the rest of the stud-
ied period.

Conclusions: in this study, the occurrence of cancer is
associated with psychotropic drug use, in particular
anxiolytics. Psychotropic dispensations are the highest
over the 3 mths preceding and following ALD regis-
tration. This may be related to anxiety when
performing diagnostic investigations, or perception of
the disease and/or the treatment after diagnosis. De-
layed date of the ALD registration regarding the real
date of cancer diagnosis may also explain these trends.

1138. Predicting Rehospitalization in Patients
Treated with Antipsychotics: A Prospective
Observational Study

Heshu Abdullah-Koolmees1,2, Helga Gardarsdottir1,2,
Lotte A. Minnema1, Kamjar Elmi1, Lennart J.
Stoker1,3, Judith Vuyk4, Laurette E. Goedhard4,
Toine C. G. Egberts1,2 and Eibert R. Heerdink1,2

1Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical,
Utrecht University, Utrecht, Netherlands; 2Depart-
ment of Clinical Pharmacy, University Medical Centre
Utrecht, Utrecht, Netherlands; 3Brocacef Hospital
Pharmacy, Maarssen, Netherlands; 4Division of
Willen Arntsz, Altrecht Mental Health Care, Utrecht,
Netherlands

Background: Prediction of rehospitalization in pa-
tients on antipsychotics is important to identify pa-
tients in need of additional support to prevent
hospitalization.

Objectives: The aim of this study was to identify fac-
tors that predict rehospitalization in patients treated
with antipsychotics at discharge.

Methods: In this prospective observational study,
adult patients suffering from schizophrenia, psychotic
or bipolar I disorders who had been hospitalized in a
psychiatric hospital for ≥7 days and treated with oral
antipsychotics at discharge were included. The out-
come was rehospitalization within six months after
discharge. A prediction model for rehospitalization
using Cox proportional hazards was constructed in-
cluding: patient/disease and medication characteris-
tics, patients’ attitude towards medicine use, and
health care professional assessments for all patients.
The patients were stratified by diagnosis (schizophre-
nia and non-schizophrenia) and the prediction model
was assessed for both groups.

Results: 87 Patients were included and 33.3% of them
were rehospitalized within six months after discharge.
The variables that predicted rehospitalization for all
patients were e.g. duration of hospitalization, residen-
tial situation, patients’ attitude towards medicine use,
and health care professional assessments (such as
whether the physician and the nurse discussed antipsy-
chotic adherence during hospitalization, and whether
the nurse asked the patient if he/she was adherent to
medication). This model had an AUCROC of 0.82.
Rehospitalization for patients with schizophrenia
could be predicted (AUCROC =0.71) by GAF score,
age, and harm score. Rehospitalization was predicted
(AUCROC =0.73) for non-schizophrenia patients with
GAF score, residential status, adherence predicted by
the physician, and rehospitalization predicted by the
nurse.

Conclusions: Rehospitalization was predicted by a
combination of variables from the patient/disease and
medication characteristics, patients’ attitude towards
medicine use, and health care providers assessment.
These variables can relatively easily be assessed at dis-
charge to predict rehospitalization within 6 months af-
ter discharge.

1139. Persistence of Antipsychotic Medications in
Patients with Schizophrenia: A Cross-National
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Study from the Asian Pharmacoepidemiology
Network (AsPEN)

Chien-Chou Su1, Edward Chia-Cheng Lai4, Kenneth
K. C. Man5, Kiyoshi Kubota2, Yukari Kamijima2,
Shinya Kimura6, Paul Stang3, Martijn Schuemie3,
Patrick Ryan3, Yinghong Zhang4, Ian C. K. Wong7,
Soko Setoguch-Iwata4 and Yea-Huei Kao Yang1

1School of Pharmacy, Institute of Clinical Pharmacy
and Pharmaceutical Sciences, College of Medicine
National Cheng Kung University, Tainan, Taiwan; 2

NPO Drug Safety Research Unit Japan, Tokyo, Japan;
3Janssen Research & Development, LLC, Titusville,
United States; 4Duke Clinical Research Institute, Dur-
ham, United States; 5Centre for Safe Medication
Practice and Research, The University of Hong Kong,
Hong Kong, China; 6Japan Medical Data Center, To-
kyo, Japan; 7Research Department of Practice and
Policy, UCL School of Pharmacy, London, United
Kingdom

Background: The Surveillance of Health Care in
Asian Network (SCAN) Project was launched to gain
a better understanding of drug utilization patterns of
population covered in each participating site database
in the Asia pharmacoepidemiology Network (AsPEN).

Objectives: To compare the persistence of antipsy-
chotic medications (APMs) in patients with schizo-
phrenia among Taiwan, Hong Kong, Japan and the
US.

Methods: We used 5% United States Medicare data-
base, the Japan Medical Data Center Database
(JMDC), a 4% random sample of the Taiwan’s Na-
tional Health Insurance Research Database (NHIRD),
a 1% random sample of the Hong Kong’s Clinical
Data Analysis and Reporting System (CDARS), which
were converted to a common data model. We identi-
fied new users of single oral APMs with schizophrenia
aged 18-64 years old. We considered the first pre-
scribed APM as the index agent and the prescription
date as the index date. Patients without exposure of
APMs for 1 year prior to index date were considered
as new users. The outcome was the persistence of in-
dex agent defined as treatment duration from the index
date to an earliest date of any of the following: discon-
tinuation, switching, addition of 2nd agent, and any
hospitalization.

Results: We identified a total of 4721, 76, 22314 pa-
tients with schizophrenia newly prescribed single oral

APMs and the mean age was 37 (standard deviation
[SD] 12), 39 (SD 13), 45 (SD 11) in Taiwan, Hong
Kong and the US respectively, 43%-60% were male.
The most frequently used APM in Taiwan was
sulpiride (36%), but risperidone was the most fre-
quently used APM in Hong Kong (46%) and the US
(28%). The most persistence rate of APM in Taiwan
was sulpiride (9.2%, 95% confidence interval [CI]
8.8-9.6), Hong Kong was risperidone (8.3%, 95% CI
5.6-17.8) and the US was olanzapine (37.1%, 95%
CI 35.3-38.9).

Conclusions: Despite sulpiride is a first generation
APM, it has better persistence in Taiwan, while the
second generation APMs has better persistence in
other countries. The most frequently used APM and
the most persistence of APM in the US were different.
Attributes to such discrepancy need further studies.

1140. Long-Acting Injectable Antipsychotics:
Patterns of Use and Determinants of Treatment
Failure in a Northern Italy Area

Lorenzo Berardi1, Ippazio C. Antonazzo1, Carlo
Piccinni1, Antonella Piazza2, Emanuel Raschi1 and
Elisabetta Poluzzi1

1Department of Medical and Surgical Sciences, Uni-
versity of Bologna, Bologna, Italy; 2Department of
Mental Health, Local Health Authority, Bologna, Italy

Background: Long-Acting Injectable AntiPsychotics
(LAI-AP) have gained renewed interest, especially
with marketing of new formulations.

Objectives: To describe LAI-AP utilization in Com-
munity Mental Health Centers (CMHCs) of Bologna
area (2010-2015), investigating incidence, treatment
failure and associated factors.

Methods: Drug utilization and historical cohort de-
signs were performed retrieving demographic charac-
teristics, diagnoses and prescriptions of Bologna
CMHCs’ patients from the local Mental Health infor-
mation system. All new treatment cycles, defined as
absence of LAI-AP prescription in the previous 6
months (1/7/2010-31/12/2015), were selected and in-
cidence rates on AP users were estimated. The first
LAI-AP prescription of each patient represented the
cohort entry-date. Each subject was followed up for
six months to evaluate therapy discontinuation/ inter-
ruption or hospitalization for psychiatric diagnosis, as
treatment failure proxies. Multivariate analyses were
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performed to identify socio-demographic and clinical
characteristics associated with treatment failure.

Results: The LAI-AP annual incidence rate was stable
throughout years (about 5% out of AP users). The co-
hort (844 patients) was mainly represented by schizo-
phrenic-like disorders (51%). In the six months
preceding the index date, 32% of patients had never
used oral AP. During follow-up, 21% of patients was
classified continuous, 27% discontinuous, and 52% in-
terrupters. Treatment discontinuation/interruption was
lower in users of first generation LAI-AP (OR: 0.59;
95%CI: 0.38-0.91) and in patients with previous hos-
pitalization (OR: 0.50; 0.34-0.72). The risk of hospi-
talization increased in case of previous admissions
(OR: 2.77; 1.92-3.99) and was reduced in continuous
patients (OR: 0.51; 0.31-0.85), without differences be-
tween first and second generation drugs.

Conclusions: New prescriptions of LAI-APs use
remained stable and limited in over the past 5 years.
Continuous use of long-acting agents, especially the
first generation ones, seems to play a role in avoiding
treatment failure and deserves further evaluation.

1141. Incident Use of Benzodiazepines in France
from 2006 to 2012: A Population-Based Study

Anne Bénard-Laribière1, Pernelle Noize1,2,3, Elodie
Pambrun1, Fabienne Bazin1, Hélène Verdoux1,4,
Marie Tournier1,4, Bernard Bégaud1,2 and Antoine
Pariente1,2,3

1INSERM, CR1219Univ. Bordeaux, Bordeaux,
France; 2CHU Bordeaux, Service de Pharmacologie
Médicale, Bordeaux, France; 3CIC Bordeaux
CIC1401Bordeaux, France; 4Centre Hospitalier
Charles Perrens, Bordeaux, France

Background: International guidelines have been for-
mulated to improve benzodiazepine (BZD) use, and
it might be expected that BZD use, in particular new
use, has decreased in the past years.

Objectives: To estimate the incident use of BZD in
France. This study was part of the DRUGS-SAFE pro-
gram funded by the French Medicine Agency
(ANSM).

Methods: Yearly repeated cross-sectional study con-
ducted from 2006 to 2012 within the French national
healthcare insurance system. BZD new users defined

as users with no BZD reimbursement in the year prior
to the date of first dispensing of BZD over each year.

Results: The incident use of BZD use steadily de-
creased: -4.8% in 2012, relative to the estimated inci-
dence in 2006. This decrease concerned hypnotic
BZD and was more pronounced in patients aged 18-
64 years than in those aged 65 years and older. Re-
garding anxiolytics, the incidence of use remained sta-
ble for the class; however, it decreased for long half-
life BZD (bromazepam, prazepam), this being
counterbalanced by an increase for short half-life
BZD (alprazolam, oxazepam). Finally in 2012, the
overall incidence of use was 5.9%. This incidence
was 0.5% in patients under 18 years; 7.2% in those
aged 18-64 years; 7.7% in those aged 65 years and
older. The highest incidence of use was observed
among women aged 18-64 years (8.8%). The inci-
dence of use was 4.0% for anxiolytic BZD and 1.6%
for hypnotic BZD; both were higher among women.
Relative to the number of prevalent users of BZD esti-
mated in 2012 by the ANSM, new users would repre-
sent around 1/3 of BZD users, and 1/4 of hypnotic
BZD users. Alprazolam was the most prescribed
BZD at treatment start in 2012 (3.8%) despite
bromazepam remained the most incident BZD (1.5%)
in patients aged 65 years and older.

Conclusions: Although the prevalence of BZD use
remained stable over the study period according to re-
cent reports, the incidence of BZD use slightly de-
creased in France. These results could indicate that
treatment duration did not decrease over the period.
Even if the incidence of long half-life BZD decreased
to the benefit of short half-life BZD, as guidelines rec-
ommend, the most incident BZD in the elders in 2012
was a long half-life BZD.

1142. Utilization Patterns of Antidepressants in
France from 2007 to 2012: A Population-Based
Study

Anne Bénard-Laribière1, Antoine Pariente1,2,3, Elodie
Pambrun1 Fabienne Bazin1, Pernelle Noize1,2,3,
Hélène Verdoux1,4, Bernard Bégaud1,2 and Marie
Tournier1,4

1INSERM, UMR1219Univ. Bordeaux, Bordeaux,
France; 2CHU Bordeaux, Service de Pharmacologie
Médicale, Bordeaux, France; 3CIC Bordeaux
CIC1401Bordeaux, France; 4Centre Hospitalier
Charles Perrens, Bordeaux, France
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Background: Clinical guidelines on antidepressant
(AD) treatment are often poorly respected, with too
short duration of treatment and inadequate congruence
between diagnosis and AD treatment.

Objectives: To describe utilization patterns of AD in
France. This study was part of the DRUGS-SAFE pro-
gram, fundedby theFrenchMedicineAgency (ANSM).

Methods: A yearly repeated cross-sectional study was
conducted from 2007 to 2012 within the French na-
tional healthcare insurance system. Utilization patterns
of AD were explored in new users (no AD reimburse-
ment in the year prior to the first dispensing of AD
over each studied year). Explored characteristics were
i) for first treatment episode (index episode): initial
prescriber, combination or switch of AD, episode du-
ration; ii) for the first year of treatment: number of
treatment episodes, cumulative annual duration of
treatment.

Results: In 2012, the incidence of AD use was 2.8%
and was highest in patients aged 75 years and older
(4.7%). General practitioners initiated 77% of new
treatments. Most of new users (93%) received one class
of AD during the first treatment episode, a selective se-
rotonin re-uptake inhibitor in more than half cases.
About 16% of patients aged 75 years and older had at
least one tricyclic dispensing. The majority of new
users (82%) had index episode duration of less than 6
months (92% of new users aged 16-24 years vs. 76%
in those aged 75 years and older; 92% in new users
with at least one tricyclic dispensing). Single dispens-
ing of AD was found in 51% of new users (59% in
new users aged 16-24 years; 49% in those aged 75
years and older). During the year following the first dis-
pensing, 68% of new users had a single episode of
treatment, and 23% two episodes. About 70% of pa-
tients had a cumulative annual duration of treatment
of less than 6 months. No relevant evolution of AD uti-
lization patterns was observed between 2007 and 2012.

Conclusions: Despite guidelines that recommend
treatment duration of at least 6 months after remission
to reduce the risk of relapse/recurrence of depression
and anxiety disorders treated by these drugs, early dis-
continuation of AD treatments remains frequent, espe-
cially in the youngest.

1143. Trends and Prescription Patterns of Anti-
Alzheimer Drugs Used in Japan from 2010 to 2015:
A Descriptive Study Based on Pharmacy Claims
Databases

Kimiko Kadohara1, Izumi Sato1, Yuko Doi2, Masaru
Arai3, Yosuke Fujii2, Toshiyuki Matsunaga3 and
Koji Kawakami1

1Department of Pharmacoepidemiology, Graduate
School of Medicine and Public Health, Kyoto Univer-
sity, Kyoto, Japan; 2Ain Holdings Inc, Tokyo, Japan; 3

Kraft Inc, Tokyo, Japan

Background: Donepezil had been the only drug used
in management of Alzheimer’s disease (AD) for more
than ten years until 2011, when three novel anti-AD
drugswere released in Japan.However, only a few stud-
ies have investigated the change in trends and prescrip-
tion patterns of the anti-AD medications used in Japan.

Objectives: To compare and describe the trends in
prescription of the anti-AD drugs among Japanese out-
patients, before and after the release of the new drugs
in 2011.

Methods: It was a descriptive study using pharmacy
claims databases, which consist of outpatient-prescrip-
tion data obtained from community pharmacies across
Japan. The patients aged 20 years or older who re-
ceived first administration of anti-AD drugs
(donepezil, memantine, rivastigmine, or galantamine)
between Jan 2010 and Sep 2014 were included for
analysis. They were divided into two groups based
on the initial year of taking an anti-AD drug; 2010-
2011 (group1) and 2012-2014 (group2). Patient char-
acteristics, the proportion of monotherapy in AD treat-
ment, and the discontinuation of treatment within a
year were summarized for each group.

Results: A total of 103,592 patients (group1: 28,581,
group2: 75,011) were prescribed anti-AD medication
during the study period. In group1 and group2, the
mean (±SD) ages were 79.6 (±7.4) and 80.9 (±7.3)
years, female patients were 64.0% and 64.5%, elderly
patients (≥80 years) were 25.0% and 32.2%, and pa-
tients prescribed 5 or more non-AD drugs were 33.8%
and 39.8%, respectively. 99.0% and 94.3% of patients
received any anti-AD drug as monotherapy in group1
and group2, respectively. Among these, donepezil pre-
scription accounted for 92.3% and 59.6%. Finally, the
patients who withdrew from treatment within a year
were 40.5% and 41.5%, respectively.

Conclusions: While the proportion of donepezil
monotherapy decreased after the release of new drugs
in 2011, the proportion of monotherapy remained the
same. Similarly, there was no apparent difference in
patient characteristics throughout the study period.
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1144. Evaluation Of Antidepressant Drug Use In
Populations In the UK and Quebec

Therese M. Sheppard1, William G. Dixon1, Nadyne
Girard4 and Robyn Tamblyn2,3,4

1Arthritis Research UK Centre for Epidemiology, Cen-
tre for Musculoskeletal Research, Institute of Inflam-
mation and Repair, The University of Manchester,
Manchester Academic Health Science Centre, Man-
chester, England, United Kingdom; 2Department of
Epidemiology, Biostatistics and Occupational Health,
McGill University, Montreal, QC, Canada; 3Depart-
ment of Medicine, McGill University, Montreal, QC,
Canada; 4Clinical and Health Informatics Research
Group, McGill University, Montreal, QC, Canada

Background: In order to study comparative effective-
ness and safety of antidepressant (AD) drugs across
countries, there is first a need to understand the way
these drugs are being prescribed in each setting.

Objectives: To estimate the use of ADs in adults in
UK and QC.

Methods: A retrospective cohort of individuals, with
at least one AD prescription between 1 Jan 2009 and
30 April 2014, was identified in each country using
prescriptions from electronic health record systems.
To be included in the cohort, individuals had to be
adult users of AD therapy, with 2 years of follow-up
from the date of the first prescription. ADs were
grouped as selective serotonin reuptake inhibitors
(SSRIs), serotonin-norepinephrine reuptake inhibitors
(SNRIs), tricyclic antidepressants (TCAs) or serotonin
antagonist reuptake inhibitors (SARIs). Analysis in-
volved the calculation of proportions that go on to
have a treatment gap, switch drug group, combine
drug groups or stop treatment during follow-up.

Results: SSRIs accounted for the highest proportion
of initially prescribed ADs in each country, with
higher levels observed in UK (56%) compared with
QC (42%). The second most commonly initially pre-
scribed ADs were TCAs in UK (30%) and SNRIs in
QC (17%) while SARIs had the lowest prescribed
rates (1.2% in UK vs 9% in QC). Approximately
70% of subjects in QC discontinued treatment com-
pared with only 47% in UK. Across all drug groups,
a greater proportion in UK had a treatment gap (44%
vs 18% on average), after which the majority (80%
on average) in both settings returned to an AD in the
same group. Even though more drug groups were

involved in switching to an AD in a different group af-
ter a treatment gap in UK, similar proportions in both
countries were observed (11% on average).

Conclusions: There is wide variation across countries
in AD drug prescribing over the 2-year follow-up pe-
riod, indicating differences between settings in pre-
scribing habits and/or patient populations. This has
important implications when considering subsequent
comparative safety studies of ADs across international
boundaries.

1145. Use of Antidepressants Under the Financial
Crisis in Greece

Paraskevi Papaioannidou, Maria Michailidou,
Achilleas Ntaralas and Stamatia Michailidou

1st Department of Pharmacology, Medical Faculty,
Aristotle University, Thessaloniki, Greece

Background: Under the current financial crisis in
Greece, an effort has been made by the Greek author-
ities to encourage generic use, in order to lower medic-
inal cost.

Objectives: The purpose of this work was to study
trends in antidepressant sales and in utilization of ge-
nerics in Thessaloniki, the second largest city in
Greece, during the years of the financial crisis.

Methods: Two samples of antidepressants registered
sales corresponding to the years 2012-2013 and
2014-2015 were collected for the study. The samples
corresponded only to a small amount of sales from
the market of Thessaloniki. All classes of antidepres-
sants and their relative ratios in the sales were esti-
mated, and the percentage of generics in the sale of
each medicine was calculated out of a variety of brand
names in each class of antidepressants. The amount of
medicines was estimated in Defined Daily Doses
(DDDs) of the reference drug and its generics. The
comparison of the two samples was made by using
the statistical package SPSS.

Results: Selective Serotonin Reuptake Inhibitors
(SSRIs) and Serotonin-Norepinephrine Reuptake In-
hibitors (SNRIs) have displaced older antidepressants
in both study samples. Generic use corresponded to
26% of total sales in the sample of the years 2012-
2013 and 32% of total sales in the sample of the years
2014-2015. During the last two years the percentage of
generics increased from 36% to 52% in sertraline
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sales, from 44% to 56% in venlafaxine sales and from
53% to 65% in citalopram sales.

Conclusions: Under the financial crisis in Greece, an
increase in generic use was observed in antidepressant
sales in the market of Thessaloniki.

1146. Assessment of the Impact of Medical Fee
Schedule Revision on Polypharmacy of
Psychotropic Agents in Japan

Rie Nishikino1, Chie Ito1, Shiori Tsuchiya1 and
Yoshie Onishi2

1Japan Medical Data Center Co., Ltd., Tokyo; 2Crea-
tive Ceutical Japan K.K., Tokyo

Background: National Health Insurance (NHI) medi-
cal fee schedule introduced a financial incentive
aiming to reduce the number of concurrent prescrip-
tions in each anxiolytic and hypnotic agents to less
than three agents in 2012 revision and 2014 revision.
Little is known about the impact of these revisions.

Objectives: To assess the impact of fee schedule revi-
sions on polypharmacy and overdose and to explore
factors affecting the prescription trend.

Methods: Japanese large claims database with 4 mil-
lion subscribers by Japan Medical Data Center
(JMDC) was used to analyze prescription trends. An-
xiolytic and hypnotic agents between October 2011
and July 2015 were assessed. Polypharmacy was de-
fined as concurrent prescriptions with three or more
anxiolytic agents or hypnotic agents. Anxiolytic and
hypnotic agents were converted to diazepam equiva-
lent and more than 15mg/day was defined as overdose.
The proportion of prescriptions with polypharmacy of
anxiolytic or hypnotic agents and the overdose was
evaluated by year. Logistic regression was performed
to evaluate trend and interrelated factors.

Results: Average of 510,596 anxiolytic and 441,784
hypnotic prescription per year was obtained. The pro-
portion of polypharmacy of anxiolytic agents was
1.6% in 2012 and 0.8% in 2014, hypnotic agents was
5.2% in 2012 and 2.5% in 2014. The adjusted odds ra-
tio of polypharmacy prescription of anxiolytic and
hypnotic agents in 2014 were 0.51 (0.49-0.53) and
0.47 (0.46-0.48) lower compared to those in 2012
(95% CI). The proportion of overdosed prescriptions
was 14.9% in 2012 and 14.0% in 2014. There was
no significant change in overdose.

Conclusions: This study showed a trend reducing
polypharmacy prescription of psychotropic agents
over time. The trend of decreased dose in psychotropic
agents was not observed.

1147. Trend and Prescription Patterns of
Antipsychotic Medications (APMs) in Asia and US:
A Cross-National Comparison Study

Chien-Chou Su1, Edward Chia-Cheng Lai4, Kenneth
K. C. Man5, Kiyoshi Kubota2, Yukari Kamijima2,
Shinya Kimura6, Paul Stang3, Martijn Schuemie3,
Patrick Ryan3, Yinghong Zhang4, Ian C. K. Wong7,
Soko Setoguch-Iwata4 and Yea-Huei Kao Yang1

1School of Pharmacy, Institute of Clinical Pharmacy
and Pharmaceutical Sciences, College of Medicine
National Cheng Kung University, Tainan, Taiwan; 2

NPO Drug Safety Research Unit Japan, Tokyo, Japan;
3Janssen Research & Development, LLC, Titusville,
United States; 4Duke Clinical Research Institute, Dur-
ham, United States; 5Centre for Safe Medication Prac-
tice and Research, The University of Hong Kong, Hong
Kong, China; 6Japan Medical Data Center, Tokyo, Ja-
pan; 7Research Department of Practice and Policy,
UCL School of Pharmacy, London, United Kingdom

Background: The Surveillance of Health Care in
Asian Network (SCAN) Project was launched to gain
a better understanding of drug utilization patterns of
population covered in each participating site database
in the Asia pharmacoepidemiology Network (AsPEN).

Objectives: To investigate trends and prescription pat-
terns of APMs among Taiwan, Japan, Hong Kong and
the US.

Methods: We used 5% United States Medicare data-
base, the JapanMedical Data Center Database, 4% sam-
ple of Taiwan’s National Health Insurance Research
Database, 1% sample of the HongKong’s Clinical Data
Analysis and Reporting System, which were converted
to a common data model. We identified a cohort of pa-
tients initiating APMs who had 6 months eligibility
for no use of APMs. We described the characteristics
of the APMnew user cohort, assessed the types and fre-
quency of APMs and calculated incidence, prevalence
and rates of each APMs use by calendar years. The de-
nominator of rates was calculated by person-year.

Results: We identified a total of 28070, 82641, 1267,
2481 initiators of APMs aged ≥65 in Taiwan, the US,
Hong Kong and Japan, respectively. Sulpiride was
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the most frequently used APM in Taiwan (48%) and
Japan (37%), but quetiapine and haloperidol were the
most frequently used APMs in the US (34%) and Hong
Kong (58%), respectively. We included a total of
91801, 61841, 1743, 59945 patients aged less than 65
patients from Taiwan, the US, Hong Kong and Japan.
Similar with elderly group, we found sulpiride was
most frequently used in Taiwan (64%) and Japan
(44%) and haloperidol was most frequently used in
Hong Kong (25%). Specifically, the most frequently
initiated APM in the US was quetiapine (26%). The
most prevalent and prescribed APM in Taiwan and Ja-
pan was sulpiride, but the US was quetiapine. In Hong
Kong, haloperidol was most prevalent and prescribed
APM in patients aged ≥65, but in aged less than 65 pa-
tients was risperidone.

Conclusions: The trends and prescribing patterns of
APMs varied among the four countries. We found that
the most frequently used APMwas sulpiride in Taiwan
and Japan. Quetiapine and haloperidol were the most
frequently used APMs in the US and Hong Kong.

1148. Antipsychotic Use in Dementia: A
Comparison Between Three European Countries

Janet Sultana1, Francesco Giorgianni1, Ingrid Leal2,
Miram Sturkenboom2 and Gianluca Trifiro’1,2

1University of Messina, Messina; 2Erasmus Medica
Centre, Rotterdam

Background: Antipsychotic (AP) use in dementia is
an important public health concern due to an increased
of stroke and all-cause mortality. Despite the dug
safety recommendations by regulatory agencies, APs
are currently misused to different extents in dementia
patients across European countries.

Objectives: To compare AP utilisation in persons >65
with dementia in the UK, Italy and the Netherlands
over 4 years of follow-up.

Methods: Persons >65 with a dementia diagnosis and
>1 year of database history were identified in three GP
databases from 2008-2012: The Healthcare Improve-
ment Network (THIN, UK), Health Search Database
(HSD, Italy) and Integrated Primary Care Information
(IPCI, Netherlands). Antipsychotic (AP) prescriptions
were identified by ATC codes N05A* except
N05AN. The quarterly prevalence of AP use overall,
by class (conventional or atypical) and for most com-
monly used antipsychotics was estimated and com-
pared among countries.

Results: Overall, 61,330 (3%) persons with dementia
were identified in THIN, 11,553 (3%) in HSD and
14,396 (4%) in IPCI. The use of APs overall was ini-
tially similar in 2008: 13% in the Netherlands, 14%
in the UK and 17% in Italy; this increased significantly
in Italy (31% in 2012) but remained stable in the UK
and Netherlands. Conventional APs were commonly
used in Italy and the Netherlands in 2008 (10% preva-
lence for both), increasing more in the Netherlands
(6%) and Italy (15%) by 2012; in the UK the use of
this class was stable at 4 to 5% during the study. Atyp-
ical APs were preferred in the UK (10% prevalence
throughout the study) and Italy (8% in 2008 increasing
to 19% in 2012); in the Netherlands the prevalence
was stable at 5% throughout the study. The most inter-
esting trend was single AP use was for quetiapine
which was low in the Netherlands (1% throughout
the study) but more common in the UK (6% through-
out the study); in 2008, prevalence in Italy was 4% in-
creasing to 14% by 2012.

Conclusions: The use of APs among dementia pa-
tients differs substantially among the three European
countries studied.

1149. Antipsychotic Prescription Trend in Hong
Kong from 2004 to 2014

Shijian Lao1, Esther W. Chan1, Kenneth K. C. Man1

and Ian C. K. Wong1,2

1Department of Pharmacology and Pharmacy, The
University of Hong Kong, Hong Kong; 2Research De-
partment of Practice and Policy, School of Pharmacy,
University College London, London

Background: Antipsychotics are extensively used for
the treatment of various mental distress and affective
disorders including schizophrenia, bipolar disorder
and in some cases, severe anxiety or depression. Cur-
rent situation of antipsychotics use in HK is a serious
public health issue but has not yet been studied. There-
fore it is of interest to explore the unknown prescribing
trend of antipsychotics in HK.

Objectives: To describe the prescribing trend of anti-
psychotics prescriptions in the Hong Kong public hos-
pital system.

Methods: Prescription and dispensing records were
retrieved from the Hong Kong Hospital Authority
Clinical Data Analysis and Reporting System
(CDARS), in the study period from 1st Jan 2004 to
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31st Dec 2014. The prevalence of antipsychotic pre-
scriptions were investigated and with the correspond-
ing 95% confidence intervals (CIs) were obtained.

Results: A total of 256,848 patients were prescribed
with antipsychotics in the study period. Females repre-
sented 57.1% (n=132,869) of patients on antipsy-
chotics. The prevalence of antipsychotic prescribing
increased steadily, from 1.050% (95% CI= [1.042%-
1.057%]) in 2004 to 1.507% (95% CI= [1.498%-
1.516%]) in 2014. The prescribing of conventional an-
tipsychotics dropped from 643,996 to 381,639, a
40.7% reduction from 2004 to 2014, while atypical an-
tipsychotics increased from 186,660 to 656,664 pre-
scriptions, representing an increase in volume by 2.5
times in the same period. The number of depot injec-
tions decreased from 85,248 (9.9%) in 2005 to
76,725 (7.4%) in 2014. Haloperidol is the most fre-
quently prescribed antipsychotic, however proportion
of patients on which decreased from 41.7%
(n=29,356) to 27.0% (n=29,427). The most popular
atypical antipsychotic was quetiapine in 2014, propor-
tion of patients on which was 23.5% (n=25,657).

Conclusions: The prevalence of antipsychotic medi-
cation prescribing in Hong Kong is increasing in the
study period. Atypical antipsychotics are becoming
more widely used in place of conventional antipsy-
chotics. Due to the increasing usage, further research
is required to assess the safety and effectiveness asso-
ciated with antipsychotics.

1150. Antipsychotic Prescribing in a Tertiary
Hospital Under the Financial Crisis in Greece

Paraskevi Papaioannidou1, Paschalina Kasviki1,
Nikolaos P. Moschopoulos2 and Ioannis Nimatoudis2

11st Department of Pharmacology, Medical Faculty,
Aristotle University, Thessaloniki, Greece; 23rd De-
partment of Psychiatry, Medical Faculty, Aristotle
University, Thessaloniki, Greece

Background: Under the current financial crisis in
Greece, an effort has been made by the Greek health
authorities and by Greek physicians to lower medici-
nal cost.

Objectives: The purpose of this work was to study
trends in antipsychotic prescribing and in utilization
of generics in outpatients of a tertiary Hospital of
Thessaloniki, during the years of the financial crisis.

Methods: Two samples of antipsychotic prescriptions
corresponding to the first four months of the years
2009 and 2015 were collected from the archives of
the Psychiatry Outpatient Department of the AHEPA
Hospital in Thessaloniki, Greece. All proprietary
names of antipsychotics and their relative ratios in
the prescriptions were estimated, and the percentage
of generics in prescriptions was calculated. The
amount of prescribed medicines was estimated in De-
fined Daily Doses (DDDs) of the reference drug and
its generics. The comparison of the two samples was
made by using the statistical package SPSS.

Results: The total number of prescriptions increased
from 21,879 DDDs in 2009 to 47,373 DDDs in
2015. Haloperidol, risperidone, olanzapine, quetiapine
and perphenazine/amitryptiline were the most pre-
scribed antipsychotics in both samples, accounting
for 83% of all antipsychotics prescribed in 2009 and
79% of all antipsychotics prescribed in 2015. Generic
prescribing increased dramatically from 2009 to 2015,
corresponding to 24% of total antipsychotic prescrip-
tions in 2015 and 4% of total antipsychotic prescrip-
tions in 2009. The percentage of generics was high
for olanzapine (61%), risperidone (60%) and
amisulpride (60%) in 2015, while in 2009 the percent-
age of generics was high only for risperidone (19%).

Conclusions: The total number of prescriptions and
the percentage of generics in antipsychotic prescribing
were much higher in 2015 than in 2009. These results
reflect an increase in the number of people seeking
medical advice in the National Health System, and
an increase in the efforts of Greek physicians to lower
medicinal cost.

1151. Time-to-First Discontinuation in New Users
of Second Generation Antipsychotics in Older
People

Henry C. Ndukwe and Prasad S. Nishtala

School of Pharmacy, University of Otago, Dunedin,
New Zealand

Background: Consensus guidelines worldwide rec-
ommend the duration of exposure to antipsychotics
not exceed 12 weeks, unless justified for mental ill-
nesses like schizophrenia and severe psychotic symp-
toms which require longer treatment. Previous studies
have found differences in discontinuation rates be-
tween first and second generation antipsychotics
(SGAs). However, there has been limited information
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on time-to-first discontinuation (TTFD) for SGAs at a
population level in a real world setting in older people.

Objectives: To examine and compare discontinuation
rates in new SGA users in older people aged 65 years
and over.

Methods: A cohort of 30, 297 SGA new users (365
days without pre-exposure to antipsychotics) were
followed for antipsychotic discontinuations from 1
January 2006 to 31 December 2012. Data for oral for-
mulations were extracted using a de-identified unique
variable to merge the New Zealand (NZ) Ministry of
Health Pharmaceutical claims collection and other
healthcare databases. Low dose SGA new users were
selected following current NZ Formulary dosage rec-
ommendations. The TTFD and adherence were de-
fined using (dispensing gap ≥ 91 days between last
and first dispensing claim plus days of last medicine
supply, while cut-off for variable medication posses-
sion ratio ≥ 0.8), respectively. Kaplan-Meier curves
and Cox regression analysis were used to estimate
and adjust the cumulative probability and risk of
TTFD of SGAs therapy.

Results: The overall TTFD in SGA new users was
192.3 days (95%CI: 177.6, 206.9), mean age at dis-
pensing was 80.9 SD (8.1) and 60.3% were females.
The TTFD was shortest for risperidone 101.3 (95%
CI: 85.0, 117.7; p=0.03) compared to clozapine 68.3
(95% CI: 43.7, 92.9). The adjusted all-cause TTFD
risk for risperidone, olanzapine, quetiapine or
ziprasidone (Hazard ratios 0.54, 0.29, 0.22 and 0.08,
respectively) were significantly lower than clozapine
(positive comparator). The TTFD was associated with
older age and adherence but independent of sex and
deprivation scores.

Conclusions: Finally, differences in TTFD in SGA
new users may be attributed to varying potency, mon-
itoring requirements and tolerability of antipsychotic
medicines. Ziprasidone used in continuation therapy
had the lowest rate of discontinuation among older
people.

1152. Prevalence, Time Trends and Utilization
Patterns of Psychotropic Polypharmacy: Evidence
from Children and Adolescent Medicaid
Beneficiaries, 1999-2010

Rene Soria-Saucedo1,2, Xinyue Liu1,2, Juan Hincapie-
Castillo1,2, Regina Bussing1,2 and Almut G.
Winterstein1,2

1Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, United States; 2Deaprtment
of Psychiatry, University of Florida, Gainesville, FL,
United States

Background: Psychotropic utilization is on the rise in
children and adolescents. The public concern of this
increased use is significantly high because evidence
behind safety and effectiveness profiles for psychotro-
pics, let alone Psychotropic Polypharmacy (PP), re-
mains weak.

Objectives: To estimate the prevalence, time trends,
and state-level variation of any, same, and multi-class
PP among fee-for-service youths enrolled in Medicaid.

Methods: Utilizing pharmacy dispensing billing re-
cords from 29 Medicaid States from 1999 to 2010,
we constructed ten cohorts of beneficiaries’ between
0 and <18 years of age who received at least one psy-
chotropic agent and had at least two years of continu-
ous enrollment. To define PP. we considered any
period were dispensed days’ supply of qualifying psy-
chotropic drugs overlapped more than 45 days. All
psychotropic medications indicated to treat mental dis-
orders were included. Same and multi-class PP rates
were stratified by age and states.

Results: On average, 692,485 children were included
in each 2-year cohort. Approximately 20% of the sam-
ple received PP. Multi-class PP is more prevalent in
15-17 years of age than 6-9 years (20.9 % and 16.3
% respectively), suggesting a steeper PP trajectory
for adolescents. For same-class PP, there was a con-
stant upward trend over time. For example, CNS stim-
ulants, in 1999-2001 reported a prevalence of 0.1%
whereas in 2008-2010 it increased to 0.6%. For al-
pha-agonists, between 1999-2001 and 2008-2010, the
prevalence of PP increased from 0.0005 % to 0.2% re-
spectively. Regional utilization ranged, for multi-class
PP, from 6.1% in Illinois to >36% in several Midwest
states. For same-class antidepressants, it ranged from
0.4% in Illinois to 6.4% in Minnesota. For same-class
antipsychotics, it ranged from 0.1% in Louisiana to
4.6% in Nebraska.

Conclusions: We found an increasing trend of PP
coupled with significant variation across the examined
US states. A more granular assessment that considers
patient characteristics and local contextual factors is
warranted.
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1153. Prevalence, Time Trends and Utilization
Patterns of Psychotropic Polypharmacy: Evidence
from Adult Medicaid Beneficiaries, 1999-2010

Rene Soria-Saucedo1,2, Xinyue Liu1,2, Juan Hincapie-
Castillo1,2, Regina Bussing1,2 and Almut Winterstein

1Pharmaceutical Outcomes and Policy, Uiversity of
Florida, Gainesville, FL, United States; 2Department
of Psychiatry, University of Florida, Gainesville, FL,
United States

Background: Most benefit/risk treatment profiles
among psychotropics favor monotherapy medication
regimes over Psychotropic Polypharmacy (PP) but
the latter remains a common prescription practice.
Yet, little is known about the extent of this practice
throughout Medicaid.

Objectives: This study aims to estimate the preva-
lence, utilization time trends, and state-level variation
of any, multi, and same-class PP among adult benefi-
ciaries of fee-for-service Medicaid.

Methods: A retrospective cohort study over a 10-year
period (1999-2010) analyzed any, multi, and same-
class PP use in 29 Medicaid states. Ten 2-year cohorts
of beneficiaries between 18 and 64 years of age who
received at least one psychotropic medication and
two years of continuous enrollment were constructed.
To define PP, we considered any period were dis-
pensed days’ supply of qualifying psychotropic medi-
cations overlapped more than 45 days. All
psychotropic medications with on-label indication to
treat a mental disorder were included. Multi and
same-class PP were analyzed by age and individual
states.

Results: On average, 788,302 adult beneficiaries were
included in each 2-year blocks. Almost 50% of adults
received any-class PP between 1999 and 2001. In the
2008-2010 period, it increased to almost 60%. Same-
class antidepressant use increased from 10.9% in
1999-2001 to 13.2% in 2008-2010. Between 1999-
2010, an increasing trend of multi-class PP was ob-
served between adults aged 18-29 years and those aged
40-49 years (30% to 42% respectively). On the con-
trary, a downward trajectory was observed for those
above 50 years of age. Regionally, multi-class PP utili-
zation was higher than 40% in 62% of the states. For
same-class antidepressants, 19 out of 29 states reported
utilization rates higher than 9%. For same-class anti-
psychotics, only one state had rates higher than 9%.

Conclusions: Almost half of adults in the study period
received PP. A closer look of the factors mediating its
use such as contextual settings and individual character-
istics of the beneficiaries should help understand more
how much of this trend may reflect inappropriate care.

1154. Comparing the Increase in the Cost of Drug
Prices Among Multiple Sclerosis Drugs:
Anticipated vs. Market Prices Between 2010-2015

Kavita Nair1, Jonathan Campbell1, Chong H Kim1,
Brandi Vollmer2, John Corboy3 and Timothy Vollmer3

1Center for Pharmaceutical Outcomes Research, Uni-
versity of Colorado Anschutz Medical Campus Skaggs
School of Pharmacy and Pharmaceutical Sciences,
Aurora, CO, United States; 2Department of Epidemi-
ology, University of Colorado Anschutz Medical Cam-
pus Colorado School of Public Health, Aurora, CO,
United States; 3Rocky Mountain MS Center at
Anschutz Medical Center, University of Colorado
Anschutz Medical Campus Colorado School of Public
Health, Aurora, CO, United States

Background: Recently, a number of Multiple Sclero-
sis(MS) disease modifying therapies(DMTs) have
become newly available, including the introduction of
oral therapies such as dimethyl fumarate and
fingolimod. Rituximab has also been used to treat MS
although off label. Regardless of the increase in op-
tions, cost of MS DMTs has increased dramatically.

Objectives: To investigate pricing trajectories of MS
DMTs, specifically glatiramer acetate(GA), rituximab
(RTX), natalizumab(NTZ), fingolimod(FTY) and di-
methyl fumarate(DMF) between 2010-2015 following
the introduction of the first oral DMT, FTY.

Methods: We used the Average Wholesale Price
(AWP) as a conservative estimate for the actual market
drug price per year and compared it to the expected an-
nual price of each drug per year using the Consumer
Price Index(CPI) for Prescription Drugs. Changes in an-
nual AWP pricing for each DMT was estimated from
monthly reported AWP values obtained from the RED
BOOK® for every year following the approval of a
DMT and adjusted for the for a 15% discount rate. Sim-
ilarly, changes in CPI rates, obtained from the Bureau of
Labor Statistics were used to estimate, changes in ex-
pected increase of each DMT per year since approval.
The actual versus expected AWP for DMTs were com-
pared using descriptive statistics and estimates of annual
relative increase from 2010 AWP values.
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Results: The discounted AWP annual prices in 2015
of GA, NTZ, FTY and DMF are $63,419, $64,357,
$72,365, and $71,829, respectively. From 2010-
2015, the average rate of increase in the actual price
of all DMTs was 4.38 times greater than the average
rate of increase in their expected prices. GA had the
greatest change in actual price, increasing at a rate of
5.85 times higher per year in actual vs expected price.
RTX had the least change increasing at a rate of 2.28
times greater per year in actual vs. expected price.

Conclusions: Rate of costs for MS DMTs is substan-
tially greater than the CPI rates of inflation for pre-
scription drugs. There is a critical need to address
these dramatically increasing MS DMT prices.

1155. The Nudge, the Push and the Mole:
Management of Long-Acting Oxycodone

Kevin J. Friesen and Shawn C. Bugden

College of Pharmacy, Faculty of Health Sciences, Uni-
versity of Manitoba, Winnipeg, MB, Canada

Background: Long-acting oxycodone was introduced
to Canada in 1999 with the promise of less addiction
and an imperative to treat chronic non-cancer pain as
basic human right. Supported by considerable promo-
tion, the resulting growth in oxycodone is now consid-
ered a key component in the “opioid epidemic”. Calls
for rationale use have resulted in policy and formulation
changes to curtail the problematic use of oxycodone.

Objectives: The objective was to assess the impact of
policy and formulation changes on the use of long-act-
ing oxycodone.

Methods: A longitudinal utilization analysis was con-
ducted in Manitoba, Canada of oxycodone/opioid use
from 2001 to 2014, using the Drug Program Informa-
tion Network Database. To allow comparison, all opi-
oid use was converted to oral morphine equivalents.
The impact of the change to restrict formulary cover-
age of oxycodone (2009/10) and the release of a tam-
per-resistant formulation (2011/12) was assessed
using segmented regression analysis on quarterly
long-acting oxycodone users.

Results: There was a 626% increase in users and a
1034% increase in morphine equivalents of long-act-
ing oxycodone use between 2001 and 2009. A change
in coverage criteria restricting use of oxycodone (the
nudge) produced a significant decline in use

(p<0.0001). The change to a tamper-resistant formula-
tion (the push) sustained but did not enhance this de-
cline. Long-acting oxycodone has been largely
replaced by long-acting hydromorphone and short act-
ing oxycodone while overall population opioid use
continued to increase.

Conclusions: The nudge of a simple inexpensive pol-
icy change can have a large impact on opioid choice.
The full impact of a push-like full market replacement
of a patent-extending tamper-resistant formulation re-
mains to be understood. As we suppress one opioid,
the use of other opioids rises to replace it. Like a game
of “whack a mole”, this evaluation suggests that while
policy and formulations changes may be helpful there
really is no substitute for careful patient-level opioid
stewardship.
Results and conclusions are those of the authors; no

official endorsement by Manitoba Health, Healthy
Living and Seniors, or MCHP is intended or should
be inferred (HIPC#2012/2013-08).

1156. Exploring Factors linked to In-Patient
Hospitalisation Amongst Non-Cancer Pain Patients
Prescribed Long-Term Strong Opioids in UK
Primary Care

Muna Adan1, Li-Chia Chen1 and Roger Knaggs1,2

1Division for Social Research in Medicine and Health,
University of Nottingham, Nottingham, United King-
dom; 2Nottingham University Hospital NHS Trust,
Queen’s Medical Centre Campus, Nottingham, United
Kingdom

Background: Management of persistent non-cancer
pain (PNCP) is complex, and as chronic opioid (COT)
use for PNCP becomes common hospitalisations of
PNCP on COT is less clear.

Objectives: To quantify in-patient admissions in non-
cancer patients prescribed strong opioids long-term in
UK primary care, and explore factors of influence.

Methods: A longitudinal study using the Clinical
Practice Research Datalink (CPRD) linked to Hospital
Episode Statistics data in England was conducted from
2000 to 2010. Adults prescribed four strong opioids
(morphine, buprenorphine, fentanyl, oxycodone), with
no cancer diagnosis 12 months prior to first prescrip-
tion date (index date) were included. Total day’s sup-
ply was calculated for each patient-year and long-
term use (≥ 90 days in a year) was included. Both
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baseline (demographics, pain condition, comorbidity,
socioeconomic status, smoking) and time-dependent
variances (general practice visits, co-prescribed neuro-
leptics, high dose user) associated with number of
hospitalisations were assessed using generalized esti-
mating equations. High dose use was defined as aver-
age oral morphine equivalent dose >180mg/day in a
year.

Results: In total, 49,477 were identified as long-term
strong opioids users. Fourty-three percent (n=21,552)
had one or more pain conditions diagnosed 6 months
before the index date, and 20.3% had more than one
physical or psychological comorbidity. Forty percent
(n=19,952) of users had a recorded hospital admission
during follow-up. Strong opioid users aged >60 years
(aOR:1.2; 95%CI: 1.1-1.3; p<0.001), those who had
more GP visits per year (aOR:1.8; 95%CI: 1.6-1.9;
p<0.001), had more pain diagnoses (aOR:1.1;95% CI:
1.0-1.2; p<0.001), co-morbidities including psychiatric
conditions (aOR:1.5; 95%CI: 1.3-1.7; p<0.001), used
high dose strong opioids (aOR:1.2; 95%CI: 1.1-1.3;
p<0.001) and co-prescriptions of neuroleptic medica-
tions were associated with hospital admissions.

Conclusions: Elderly, greater co-morbidities and high
opioid doses were significantly associated with in-
creased odds of hospital admissions. Additional re-
search relating COT to hospitalisation outcomes are
needed.

1157. Non-Buprenorphine Opioid Utilization
Among Patients Using Buprenorphine/Naloxone

Matthew Daubresse1, Brendan Saloner2 and G. Caleb
Alexander3

1Department of Epidemiology, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD,
United States; 2Department of Health Policy and
Management, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, United States; 3Center
for Drug Safety and Effectiveness, Johns Hopkins Uni-
versity, Baltimore, MD, United States

Background: Buprenorphine/Naloxone is commonly
used to treat opioid dependence, however it remains
unclear to what extent buprenorphine patients receive
prescription opioids while under treatment.

Objectives: To characterize patterns of opioid utiliza-
tion among incident buprenorphine/naloxone recipi-
ents in the United States.

Methods: We used anonymized, individual-level, all-
payer pharmacy claims data from the IMS Health
LifeLink LRx database to identify incident users of
buprenorphine/naloxone between January 2010 and
August 2013. We limited our study to patients 18
years or older who filled at least 1 buprenorphine/nal-
oxone prescription (index fill) with at least a 6-month
window of observed claims activity prior to and fol-
lowing this index fill. We defined each patient’s first
buprenorphine/naloxone treatment episode as the date
of their index fill until the first day of a gap where
the patient had no buprenorphine/naloxone on-hand
for 90 or more days. We calculated measures of non-
buprenorphine opioid utilization prior to, during and
after their first buprenorphine treatment episode.

Results: Of the 94675 incident buprenorphine/naloxone
users meeting the inclusion criteria, 50% were female
and 50% were between 27 and 46 years of age. The me-
dian length of the first treatment episode was 113 days
(IQR 30 to 401). Patients filled a median of 6 (IQR 2
to 19) buprenorphine/naloxone fills during the first treat-
ment episode. Of these patients, 27.4% filled at least one
opioid prescription 1 year prior, during and 1 year after
their first treatment episode and 10.7% filled no opioids.
Overall, non-buprenorphine opioid utilization declined
slightly during buprenorphine/naloxone treatment then
increased after the first treatment episode. The median
morphine milligram equivalents per opioid day supplied
1 year prior, during and 1 year after the first treatment
remained stable at 44mg (IQR 30 to 79), 40mg (IQR
28 to 78) and 43mg per day (IQR 29 to 85), respectively.

Conclusions: Despite the fact buprenorphine/naloxone
is primarily used to treat opioid dependence, a substan-
tial proportion of patients fill prescriptions for opioids
prior, during and after their first treatment episode.

1158. Opioid Utilizations in Patients with Diabetes

G Yeon Oh1, Pratik A. Doshi2 and Daniela C. Moga3

1College of Public Health, Department of Epidemiol-
ogy, University of Kentucky, Lexington, KY, United
States; 2College of Pharmacy, Department of Phar-
macy Practice and Science, University of Kentucky,
Lexington, KY, United States; 3College of Pharmacy,
Department of Pharmacy Practice and Science and
College of Public Health, Department of Epidemiology,
University of Kentucky, Lexington, KY, United States

Background: As patients with diabetes (DM) suffer
from nociceptive and neuropathic pain, they rely on
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painkillers to reduce symptoms. Since non-opioid
medications often fail to manage pain, these patients
can be prescribed opioid medications. Given the po-
tential for addiction and negative outcomes, it is im-
portant to understand the magnitude of opioid
utilization in this population.

Objectives: To describe the utilization patterns of opi-
oids in patients diagnosed with DM.

Methods: The 2-year longitudinal data of the Medical
Expenditures Panel Survey (MEPS) (Panel 17, 2012-
2013) were linked to the medical condition and the
prescribed medicines data. Using a cross-sectional de-
sign, 18-years or older diabetic patients were com-
pared with a non-diabetic control group to examine
their opioids utilization. The control group was se-
lected through 1:1 matching on age, gender, and
MEPS data collection round. In addition, to evaluate
opioid initiation/use in newly diagnosed diabetic pa-
tients, we restricted the analyses to those first reporting
DM during rounds 2nd, 3rd, or 4th and their controls
and investigated opioid use at the following round.
Analyses were conducted using conditional logistic re-
gression adjusted for demographics and comorbidities.

Results: Among the 1354 patients diagnosed with DM
(weighted estimate: 11.24 % US population) (weighted
estimate: 51.03% females, weighted mean [SE] age:
59.78[0.68]), 49 (weighted %: 4.38) filled a prescrip-
tion for opioids. In the control group, 36 participants
(weighted %: 0.41) reported opioids. The odds ratio
(OR) with 95% confidence interval (CI) was 1.37
(0.89-2.12) (unadjusted) and 1.21(0.70-2.08) (ad-
justed). When looking at newly diagnosed diabetic pa-
tients (N=184), 11 (weighted %: 7.27) filled a
prescription for opioids on the following round, as
compared to seven (weighted %: 5.62) in the control
group; unadjusted OR of 1.57 (95% CI: 0.61-4.05)
and the adjusted OR of 29.01 (95% CI: 0.64->999.99).

Conclusions: Our study suggests that patients with
DM were more likely to fill a prescription for opioids.
Given that our estimates were not statistically signifi-
cant, further studies are need to evaluate the magnitude
of using opioids in patients with type 1 or 2 DM.

1159. Impact of State Laws to Reduce Prescription
Drug Abuse on High-Risk Opioid Prescribers

Hsien-Yen Chang1,2, Tatyana Lyapustina3, Lainie
Rutkow1, Matthew Daubresse2,3, Matt Richey4, Mark
Faul5, Elizabeth A. Stuart1,2,6,7 and G. Caleb
Alexander2,3,8

1Department of Health Policy and Management,
Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, United States; 2Center for Drug
Safety and Effectiveness, Johns Hopkins Bloomberg
School of Public Health, Baltimore, MD, United
States; 3Department of Epidemiology, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD,
United States; 4Department of Mathematics, Statistics,
and Computer Science, St. Olaf College, Northfield,
MN, United States; 5Centers for Disease Control and
Prevention, National Center for Injury Prevention
and Control, Atlanta, GA, United States; 6Department
of Mental Health, Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD, United States; 7De-
partment of Biostatistics, Johns Hopkins Bloomberg
School of Public Health, Baltimore, MD, United
States; 8Division of General Internal Medicine, Johns
Hopkins School of Medicine, Baltimore, MD, United
States

Background: Prescription drug monitoring programs
(PDMPs) and pill mill laws have been implemented
to reduce opioid-related injuries.

Objectives: To evaluated the impact of Florida’s
PDMP and pill mill law on high-risk prescribers.

Methods: We used IMS Health’s LRx Lifelink data-
base in Florida (intervention state) and Georgia (con-
trol state). We selected Georgia because it had not
implemented a pill mill or PDMP law during our anal-
ysis period and is right next to Florida. The pre-inter-
vention, intervention, and post-intervention periods
were: July 2010-June 2011, July 2011-September
2011, and October 2011-September 2012. High-risk
prescribers are those in the top 5th percentile of opioid
volume during four consecutive calendar quarters. We
applied comparative interrupted time series models to
evaluate policy effects on clinical practice patterns
and prescribers’ monthly prescribing measures. We in-
cluded 38,465/18,566 prescribers who had prescribed
opioid in Florida/Georgia in the pre-intervention pe-
riod. We also performed secondary analyses that ex-
amined subsets of these prescribers.

Results: We identified 1,526 (4.0%) high-risk pre-
scribers in Florida, accounting for 67%/40% of total
opioid volume/prescriptions. Relative to lower-risk
prescribers, they wrote about sixteen times the number
of monthly opioid prescriptions (79 vs. 5, p<0.01),
and were more likely to have prescription-filling pa-
tients receive opioids (47% vs. 19%, p<0.01). Follow-
ing policy implementation, Florida’s high-risk
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providers experienced large relative reductions in the
number of opioid patients and opioid prescriptions (-
536 patients/month, 95% confidence intervals [CI] -
829 to -243; -847 prescriptions/month, CI -1498 to -
197), morphine equivalent dose (-0.88 mg/month, CI
-1.13 to -0.62), and total opioid volume (-3.88 kg/
month, CI -5.14 to -2.62). Low-risk providers did not
experience statistically significantly relative reduc-
tions, nor did policy implementation affect the rank or-
der of high vs. low prescribers.

Conclusions: High-risk prescribers are disproportion-
ately responsive to state policies. However, opioids-
prescribing remains highly concentrated among high-
risk providers following policy implementation.

1160. Drugs Used in Intentional Drug Overdose:
Findings from the National Self-Harm Registry
Ireland

Caroline Emer Daly1,2, Eve Griffin1,2, Darren
Ashcroft3, Roger Webb3 and Ella Arensman1,2

1National Suicide Research Foundation, Cork, Ire-
land; 2Department of Epidemiology and Public Health,
University College Cork, Cork, Ireland; 3School of
Pharmacy and Pharmaceutical Sciences, University
ofManchester, Manchester, United Kingdom; 4Institute
of Brain, Behaviour & Mental Health, University of
Manchester, Manchester, United Kingdom

Background: Intentional drug overdose (IDO) is the
most common form of hospital treated self harm. To
date there has been no detailed breakdown of individ-
ual drugs frequently used in self-harm in Ireland.

Objectives: To examine the profile of persons who
present to hospital following IDO and to determine
the drugs frequently used in these acts.

Methods: We included data from the National Self-
Harm Registry, on presentations involving IDO
(ICD-10 codes X60-64) to 36 emergency departments
in Ireland, from 1st January 2012 to 31st December
2014. Self-poisoning with substances other than drugs
were excluded. Drugs were classified according to the
Anatomical Therapeutic Classification system.

Results: During the study period 18,329 IDO presenta-
tions were recorded. Themajority of presentations were
made by women (10,767,59%), with presentations
peaking for persons aged 15-24 years (5,195,28%). Al-
cohol was involved in 41% (7,446) of acts. Half of

presentations involved polydrug use (6,961,53%) and
where the quantity of drugs was known, 49% of acts in-
volved the ingestion of over 20 tablets (7,217).
Two-thirds (12,021,66%) of IDO’s involved the use

of nervous system acting drugs, mainly psycholeptics
(4,827,40%) including anxiolytics (2,309) and hyp-
notics and sedatives (1,736). Antidepressants were in-
volved in 14% (2492) of all IDO’s. Illegal drugs were
used in 5% of atcs, including cocaine (309, 2%) and
heroin (233,1%).
Of the most frequently used drugs, seven were pre-

scription only and four were benzodiazepines
(2,916,16%). Paracetamol containing medicines were
the most common drugs used (2845,16%) followed
by Diazepam (1367,8%) and Alprazolam (558,3%).
Sedatives namely Flurazepam and Zopiclone were in-
volved in 6% of presentations (991).

Conclusions: Intentional drug overdose occurs most
often in women, in those aged under 25 and is associ-
ated with alcohol misuse. Prescription drugs, specifi-
cally psycholeptics and antidepressants are frequently
taken in IDO. Paracetamol was the most common drug
used in IDO. There is a need to review prescribing
practices, adherence to medication prescriptions
among at-risk populations and existing restrictions to
accessing drugs frequently used in IDO.

1161. Asthma Hospitalization Differences Between
Generics and Brand of Montelukast

Yasser Albogami1,2 and Abraham Hartzema1

1College of Pharmacy, University of Florida, Gaines-
ville, FL, United States; 2College of Pharmacy, King
Saud University, Saudi Arabia

Background: Asthma hospitalization, mostly due to
severe exacerbations, is an indication for uncontrolled
asthma symptoms. Montelukast, categorized as leuko-
triene receptor antagonists (LTRA), is prescribed as a
long term control medication. In 2012, the Food and
Drug Administration has approved generic versions
of Montelukast. More than 90% of patients switched
from brand to generics by the 4th quarter of 2012.

Objectives: The main aim is to assess the differences
in hospitalization due to asthma between generics
and brand Montelukast.

Methods: The study population draws from the
Truven MarketScanR database. The study periods is
defined as two periods. The first one, from 1st July
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2011 – 30th June 2012, is prior to the approval of
Montelukast generics. The second period, which is
from 1st July 2013 – 30th June 2014, is after the ge-
nerics entered the market.
Patients included in the study must have 6 months’

available information prior the study period, full en-
rollment during two study periods, at least 2 ICD-9
asthma code (493xx) in the outpatient setting or 1
ICD-9 asthma code in the inpatient setting and at least
one Montelukast prescription. We excluded patients
with COPD, Cystic Fibrosis, Bronchiectasis, Bronchi-
ectasis, Embolism, Bronchopulmonary dysplasia or
Congestive heart failure.

Results: 3,521 patients are identified as switchers to
generics before the second study period starts. Since
patients in two periods are the same, there is no differ-
ences in sociodemographic and socioeconomic charac-
teristics. The proportion of asthma hospitalization
among patients using the brand is 3% compared to
1.9% in patients taking the generics (P-value <0.01).
In both periods, pre and post, patients younger than
12 years old have a higher proportion of hospitaliza-
tion due to asthma compared to asthma patients older
than 12 years old (P-value<0.01).

Conclusions: Compared to the brand version, generics
Montelukast show more protective effect in hospitali-
zation due to asthma.

1162. Trends in Asthma Medications Use in the
United States from 2008-2014

Yasser Albogami1,2 and Abraham Hartzema1

1College of Pharmacy, University of Florida, Gaines-
ville, FL, United States; 2College of Pharmacy, King
Saud University, Saudi Arabia

Background: Asthma is one of the major public
health challenges worldwide. In 2010, the prevalence
of asthma in United States was 8.4%, and accounted
for 25.7 million patients. Since 2008 the market has
seen major changes. The U.S Food and Drug Admin-
istration has issued asthma medications safety commu-
nications, changed labels; and more than 10 generic
asthma medications were approved.

Objectives: The main aim is to assess the trends in
asthma medications’ use in the United States from
2008 to 2014.

Methods: This is a cross-sectional study. The study’s
populations are obtained from MarketScan

Commercial Claims. The data is retrieved separately
for each year. Patients must have no gap in insurance
enrollment, at least 12 months’ of continuous enroll-
ment, at least one Asthma ICD-9 code, a drug cohort
indicator, and at least one prescription claim of any
of the following asthma medications: Inhaler cortico-
steroids (ICS), Leukotrienes Modifiers (LTRA), Long
Acting Beta 2 Agonists (LABA), ICS + LABA, Short
Acting Beta 2 Agonists (SABA), Mast Cell Stabi-
lizers, Omalizumab, and Theophyllines. If a medica-
tion lost patent during the study period, further
analysis was performed to assess the prevalence
changing between brand and generic versions.
The prevalence of each medications was calculated

as the number of patients with an ICD-9 code for
asthma taking the study medications divided by the to-
tal number of eligible patients in a particular year.

Results: More than 600,000 asthma patients were
identified in each year from 2008 – 2014. The only
preventive asthma medication that increased between
2008-2014 is ICS (3.6%). Both LTRA and ICS +
LABA decreased by 6 percent since 2008. Patients
younger than 12 years old, stopped using LTRA by al-
most 10%. In the 3rd quarter of 2012, more than 90%
of asthma patients who using Montelukast had shifted
from brand to generic versions.

Conclusions: The utilization of asthma medications
has dramatically changed since 2008 which could be
attributed to safety warnings, and more so due to ge-
neric versions approved for marketing.

1163. The Role of Patient Characteristics in Dosage
Form of ICSLABA Prescriptions

Kristine E. Lynch1, Jill S. Helmke2, Olga V. Efimova1

and Scott L. DuVall1,2

1Department of Veterans Affairs, Salt Lake City, UT,
United States; 2Department of Internal Medicine, Uni-
versity of Utah, Salt Lake City, UT, United States

Background: Prescribing patients with both an in-
haled corticosteroid (ICS) and a long-acting beta-ago-
nist (LABA), which delivers complimentary anti-
inflammatory and long-term bronchodilator effects, is
the most frequently prescribed maintenance regime
for chronic obstructive pulmonary disease (COPD).
Despite the introduction of a fixed-dose combination
(FDC) budesonide/formoterol ICSLABA inhaler to
the Department of Veterans Affairs’ (VA) National
Formulary in 2011, ICSLABA is prescribed as both
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a FDC inhaler and in separate, but overlapping mono-
therapy inhalers (OM).

Objectives: To determine whether patient characteris-
tics are associated with the dosage form of ICSLABA
initially prescribed following COPD diagnosis among
patients within the VA.

Methods: We identified a cohort of newly diagnosed
COPD patients with their first/index prescription for
an ICSLABA filled between 01/01/07 and 12/31/14.
Patients were categorized according to the type of
budesonide/formoterol ICSLABA prescribed (FDC
or OM). Multivariate logistic regression models
assessed the likelihood of index prescription being
OMs after the formulary change, considering demo-
graphic and clinical factors as predictors.

Results: 1,046,835 COPD patients filled a prescription
for a COPD medication between 01/01/07 and 12/31/
14, 2014, with 518,513 (50%) being newly diagnosed
patients. Of the new patients, 30,349 (5.8%) received
prescriptions for a budesonide/formoterol ICS/LABA
as their index prescription. The majority of FDC pre-
scriptions were filled after 2011 (99%), whereas the
majority of OM inhalers were prescribed before 2011
(84%). Patients with both a COPD and asthma diagno-
sis were 1.40 (CI:1.16,1.70) times more likely to be
prescribed an OM than a FDC after 2011 compared
to COPD patients without asthma.

Conclusions: As expected, prescribing practices for
ICSLABA varied considerably across time, whereas
there was a significant change in proportion of pre-
scription type that occurred in parallel with a VA addi-
tion of a budesonide/formoterol FDC inhaler to the
formulary. The presence of comorbid conditions, such
as asthma, explains some of the occurrence of OM pre-
scriptions after the inclusion of a FDC ICSLABA on
the VA formulary.

1164. Montelukast Use 1998-2015 - A Danish
Nationwide Drug Utilization Study

Daniel P. Henriksen1, Anders Christiansen1, Jesper R.
Davidsen1, Christian B. Laursen1, Per Damkier2,
Jesper Hallas3 and Anton Pottegård3

1Department of Respiratory Medicine, Odense Univer-
sity Hospital, Odense, Funen, Denmark; 2Department
of Clinical Chemistry and Pharmacology, Odense Uni-
versity Hospital, Odense, Funen, Denmark; 3Clinical
Pharmacology, University of Southern Denmark,
Odense, Funen, Denmark

Background: Montelukast is a leucotriene receptor
antagonist that has been approved as an oral add-on
therapy to inhaled corticosteroids in persons with un-
controlled asthma despite of treatment with inhaled
corticosteriods. Although the drug has been on the
market for 18 years, no study has described nation-
wide utilization patterns of montelukast.

Objectives: We aimed to describe baseline character-
istics and the trend in period prevalence of
montelukast use among all adults (≥18 years) in Den-
mark from its market entry in 1998 to 2015.

Methods: We extracted all prescriptions from the
Danish Registry of Medicinal Products Statistics for
montelukast (ATC: R03DC03) in the period 9 Febru-
ary 1998 to 31 December 2015.
We used data from the Danish Civil Registration

System to calculate annual prevalences. We estimated
the duration of therapy by counting the number of
filled prescriptions per user.

Results: We identified 85,849 montelukast users from
1998 to 2015 filling 895,155 prescriptions. 31,824
(37.1%) filled only one prescription, whereas 21,192
(24.7%) and 36,977 (43.1%) filled 2-4 and 5+ pre-
scriptions, respectively. The median number of DDDs
filled per prescription was 28 (InterQuartile Range
[IQR] 28-98). The median age of montelukast users
at their first prescription was 52 years (IQR 38-66),
and 40% were male. The trend in yearly period preva-
lences showed a 2.2 fold increase from 189/100,000
users in 1998 to 413/100,000 in 2015.

Conclusions: The number of users of montelukast has
increased two-fold since its market entry in 1998. The
median age at first prescription is high considering the
marketed indication. More than one-third of users only
filled one prescription.

1165. Variability in the Consumption of Inhaled
Beta2-Adrenergic Bronchodilators in 10 European
Countries, 2007-2011

Pili Ferrer1, Mònica Sabaté1,2,3, Elena Ballarín1,2,3,
Xavier Vidal1,2,3, Marietta Rottenkolber4, Sven
Schmiedl5,6, Olaf H. Klungel7,8 and Luisa Ibáñez1,2,3

1Fundació Institut Català de Farmacologia, Barce-
lona, Spain; 2Clinical Pharmacology, University Hos-
pital Vall d’Hebron, Barcelona; 3Pharmacology,
Toxicology and Therapeutics, Universitat Autònoma
de Barcelona, Barcelona; 4Diabetes Research Group,
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Medizinische Klinik und Poliklinik IV, Klinikum der
Universität München, Munich; 5Philipp Klee Institute
for Clinical Pharmacology, HELIOS Klinikum-Wup-
pertal, Wuppertal; 6Department of Clinical Pharma-
cology, School of Medicine, Faculty of Health,
Witten-Herdecke University, Witten; 7Utrecht Institute
for Pharmaceutical Sciences (UIPS), Division of
Pharmacoepidemiology and Clinical Pharmacology,
Utrecht University, Utrecht; 8University Medical Cen-
ter Utrecht (UMCU), Julius Center for Health Sci-
ences and Primary Care, Utecht

Background: Inhaled short- and long-acting beta2-ag-
onists (SABA, LABA) and long-acting beta2-agonists
in combination with corticoids (LABA + ICS) are used
for the treatment of asthma and chronic obstructive
pulmonary disease.

Objectives: To assess the variability in the use of
SABA, LABA and LABA + ICS across 10 European
countries between 2007 and 2011.

Methods: We conducted a population-based cross-
sectional study with data retrieved from the Multi-Inte-
grated Database Analysis System (MIDAS, IMS
Health) for Denmark (DK), France (FR), Germany
(DE), Italy (IT), Netherlands (NL), Norway (NO), Po-
land(PO), Spain (ES), Sweden (SE) and United King-
dom (UK). Analyses were stratified in SABA, LABA
and LABA + ICS. Annual volume sales were expressed
in defined daily doses/1,000 inhabitants/day (DID).
Population denominators were extracted from
EUROMEDSTAT. To assess the country-specific
trends of inhaled bronchodilators we conducted a two-
stage analysis. First, we fitted a linear regression model
for each country with a first-order autoregressive covari-
ance structure for the error terms. Second, we modelled
the between-countries variability with respect to their re-
gression coefficients, assuming that the random effects
followed a normal distribution. All analyses were con-
ducted in SAS University Edition software.

Results: Country-specific linear regressions showed
an increased use of LABA + ICS in all countries, of
SABA in FR, DE, PO and UK and of LABA in DK,
GE, NL and PO. . The between-country variability
showed a global intercept (standard error, [se]) of
12.08 (2.15), p=0.0003 for LABA + ICS; 4.34
(0.52), p<0.0001 for LABA; and 14.11 (3.02),
p=0.001 for SABA. The global slope (se) for LABA
+ ICS was 0.78 (0.14), p-value=0.0004. For SABA
and LABA, the global slope (se) was -0.03 (0.09),
p=0.75 and -0.06 (0.06), p=0.33, respectively.

Conclusions: There was an overall significant in-
crease in the use of LABA + ICS with an overall
non-significant decrease in the use of SABA and
LABA during the study period. The average use of in-
haled beta2-adrenergics in 2007 was higher for SABA
and LABA + ICS than for LABA.

1166. Characteristics of New Users of Aclidinium
Bromide in the United Kingdom

Cristina Rebordosa1, Cristina Varas-Lorenzo1, Jordi
Castellsague1, Estel Plana2, Christine Bui3, Jaume
Aguado2, Esther Garcia Gil4 and Susana Perez-
Gutthann1

1Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Barcelona, Spain; 2Biostatistics,
RTI Health Solutions, Barcelona, Spain; 3

Pharmacoepidemiology and Risk Management, RTI
Health Solutions, Research Triangle Park, NC, United
States; 4AstraZeneca, Barcelona, Spain

Background: Aclidinium bromide, a long-acting an-
tagonist of lung M3 receptors (LAMA), was approved
in Europe in 2012 as maintenance bronchodilator
treatment to relieve symptoms in adults with chronic
obstructive pulmonary disease (COPD). As part of
the pharmacovigilance plan, a drug utilization study
in several European countries is ongoing.

Objectives: To describe the characteristics of new
users of aclidinium, tiotropium, and other LAMAs
(glycopyrronium and umeclidinium) in the United
Kingdom (UK).

Methods: Observational cohort study of new users of
LAMAs in the Clinical Practice Research Datalink in
the UK, between 2012 and 2015. New users were identi-
fied through recorded general practitioner prescriptions.
Patients with COPD were identified through Read codes
and ICD-10 hospital discharge codes in Hospital Episode
Statistics. Annual age- and sex-standardized prevalence
of use of each LAMAwas estimated using the 2013 adult
European Union population. Descriptive statistics were
performed to characterize new users of LAMAs.

Results: We identified 3,604 new users of aclidinium,
30,705 new users of tiotropium, and 3,288 new uses of
other LAMAs. The standardized annual prevalence of
use per 100,000 adults ranged from 0.6 in 2012 to 80.2
in 2015 for aclidinium, from 1,442.8 in 2012 to 1,254.8
in 2015 for tiotropium, and from 33.6 in 2013 to 76.9
for other LAMAs. Approximately 53% of users of
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aclidinium and 51% of users of tiotropium or other
LAMAs were men. The percentage of users aged ≥60
years was higher in users of aclidinium and other LAMAs
(80%) than in users of tiotropium (77%). The percentage
of former smokers was higher in users of aclidinium and
other LAMA (57%) than in users of tiotropium (53%). A
higher proportion of users of aclidinium (92%) than users
of tiotropium (82%) or other LAMAs (88%) had a re-
corded diagnosis of COPD. A higher proportion of users
of aclidinium (43%) than users of tiotropium (37%) or
other LAMAs (39%) had severe or very severe COPD.

Conclusions: In this study, new users of aclidinium in
the UK were older, more frequently former smokers,
and had more severe COPD than new users of
tiotropium and new users of other LAMAs.

1167. Predictors for the Prescription of Aclidinium
Bromide as Compared to Tiotropium Bromide
Using German Claims Data

Nadine Wentzell, Bianca Kollhorst and Tania Schink

Leibniz Institute for Prevention Research and Epide-
miology - BIPS, Bremen, Germany

Background: Aclidinium bromide (aclidinium) and
tiotropium bromide (tiotropium) are long-acting anti-
cholinergics for the long-term treatment of chronic ob-
structive pulmonary disease (COPD). In early benefit
assessment, no proof of an added benefit was found
by German authorities, but dispensations of aclidinium
continuously increased since its launch.

Objectives: To determine potential predictors for
initial prescription of aclidinium compared to
tiotropium.

Methods: Retrospective cohort study based on claims
data from one statutory health insurance provider in-
cluded in the German Pharmacoepidemiological Re-
search Database. The study population comprised
patients with a first dispensation of aclidinium or
tiotropium between October 1st and December 31st,
2012, after an aclidinium/tiotropium-naïve period of
one year. Age, sex, COPD-related variables,
Charlson-Comorbidity-Index (CCI), time spent in hos-
pital, history of renal disease (potential contra-indica-
tion) and characteristics of the prescribing physician
were considered as potential predictors and their impact
was assessed with multivariable logistic regression.

Results: During the study period, 544 insurants re-
ceived an index prescription of aclidinium (61%

women, median age 69 years) and 4,379 insurants
started tiotropium therapy (58% women, median age
71 years). Patients living in rural areas were more
likely to receive aclidinium (OR: 1.43; CI: 1.1-1.87).
A pulmonologist as the prescribing physician (1.91;
1.55-2.35), participation in the Disease Management
Program for COPD (1.26; 1.01-1.57), chronic use of
corticosteroids (1.75; 1.25-2.44) and history of renal
disease (1.46; 1.03-2.07) increased the likelihood of
receiving aclidinium. In contrast, COPD hospitaliza-
tions (0.5; 0.32-0.8), hospitalization time (0.95; 0.92-
0.97) and CCI (0.89; 0.84-0.95) increased the likeli-
hood of receiving tiotropium.

Conclusions: Both clinical factors and aspects of care
were identified as predictors for an aclidinium pre-
scription. The strongest predictor was a pulmonologist
as the prescribing physician. General comorbidity in-
creased the probability to receive tiotropium.

1168. Patterns of Roflumilast Use for the Treatment
of COPD Across Three Distinct Populations:
Findings from the Roflumilast Pass Study

Caitlin A. Knox1, William K. Mountford1, Elise
Kaufman1, Vasili Mushnikov2, Juha Mehtälä2,
Nadine Wentzell3, Bianca Kollhorst3, Tania Schink3,
Pasi Korhonen2, Fabian Hoti2, Gunnar Johansson4

and Edeltraut Garbe3

1Quintiles, Cambridge, MA, United States; 2EPID Re-
search, Espoo, Finland; 3Leibniz Institute for Preven-
tion Research and Epidemiology – BIPS, Bremen,
Germany; 4Department of Public Health and Caring
Sciences, Family Medicine and Preventive Medicine,
Uppsala, Switzerland

Background: Roflumilast is an oral selective phos-
phodiesterase-4 inhibitor indicated for the treatment
to reduce the risk of COPD exacerbations that was ap-
proved in the European Union (2010) and United
States (US) (2011). A post approval safety study
(PASS) is currently ongoing in three countries.

Objectives: The key objective of the Roflumilast
PASS study is to evaluate the long-term safety of
roflumilast in the treatment of COPD, with focus pri-
marily on 5-year all-cause mortality. The sub-analysis
describes exposure to roflumilast for treatment of
COPD, using real-world data from Sweden (SWE),
Germany (GER) and the US.

Methods: A common study protocol was used across
study sites. We identified patients aged ≥40 years with
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a diagnosis of COPD, who were newly exposed to
roflumilast in 2011 among study sites. Country-spe-
cific datasets included information on in- and out-pa-
tient visits, pharmacy dispensations, and deaths at the
patient level. We described information on the number
of roflumilast dispensations during follow-up, days’
supply (DS) (days covered by a dispensation), number
of days between roflumilast dispensations, and per-
centage of exposure time (sum of DS divided by fol-
low-up time).

Results: We identified 1304 (SWE), 3604 (GER), and
2269 (US) initiators of roflumilast. The median number
of dispensations was 2.0, 2.0 and 1.0 and the median
length between dispensations was 30.0, 31.0, and
30.0 days, respectively for the sites. The mean DS for
the 1st dispensation was 49.5 (SWE), 50.1 (GER),
and 45.8 (US) days, ranging between (30,120) in
SWE, (1,150) in GER, and (7, 90) in the US. The me-
dian gap in days between roflumilast dispensations
was -1 days for SWE and GER, and 0 days for US.
The percentage exposed time for the 2011 calendar
year was 54.9% (SD: 145.4), 68.0% (SD: 38.2), and
80.0% (SD: 32), for SWE, GER, and US, respectively.

Conclusions: Among the study sites, the majority of
newly initiating patients’ follow-up time was exposed
(exposed time) throughout the 2011 calendar year,
with minimal gaps between dispensing. Exposure data
will continue to be updated over the course of the
roflumilast PASS study.

1169. COPD Patients Initiating Roflumilast in
Sweden, Germany and the United States: Findings
from the Roflumilast PASS Study

Fabian Hoti1, Vasili Mushnikov1, Juha Mehtälä1,
Nadine Wentzell2, Bianca Kollhorst2, Tania Schink2,
Edeltraut Garbe2, William K. Mountford3, Caitlin
Knox3, Elise Kaufman3, Gunnar Johansson4 and Pasi
Korhonen1

1EPID Research, Espoo, Finland; 2Leibniz Institute
for Prevention Research and Epidemiology - BIPS,
Bremen, Germany; 3Quintiles, Cambridge, MA,
United States; 4Department of Public Health and Car-
ing Sciences, Family Medicine and Preventive Medi-
cine, Uppsala University, Uppsala, Sweden

Background: Roflumilast is an oral selective phos-
phodiesterase-4 inhibitor indicated for the treatment
of severe chronic obstructive pulmonary disease
(COPD) patients associated with chronic bronchitis

and a history of exacerbations. A post approval safety
study (PASS) is ongoing in Sweden, Germany and the
United States (US).

Objectives: The objective of this subanalysis was to
describe comorbidities, COPD drug treatment,
healthcare resource utilization and moderate exacerba-
tions in roflumilast exposed and in unexposed back-
ground COPD population using real-life data from
healthcare registries in the three countries.

Methods: COPD patients aged over 40 years were
identified during 2011-2013 in Sweden, 2010-2011 in
Germany and 2011 in the US. Patients exposed to
roflumilast were described at the time of treatment initi-
ation and compared to the unexposed background
COPDpopulation at a fixed date.Amoderate exacerba-
tionwas defined as acute use of systemic corticosteroids
and/or systemic antibiotics during 12 months and triple
therapy as a dispensation of long-acting muscarinic an-
tagonist, long-acting 2-agonist and inhaled corticoste-
roid during 4 months prior to date of comparison.

Results: In Sweden, Germany and the US, 3257, 5084
and 2269 initiators of roflumilast were identified. The
mean ages (years) were 70.9, 67.4 and 71.2 among ex-
posed and 71.3, 63.9 and 70.9 among unexposed, re-
spectively. In all three countries roflumilast-exposed
patients had higher prevalences of asthma, emphy-
sema, pneumonia/influenza and osteoporosis than un-
exposed patients. In Sweden, Germany and the US
the percentage of patients with COPD hospitalizations
was 32.9, 29.8, 21.6 in exposed and 5.0, 1.8, 2.5 in un-
exposed. The prevalence (%) of moderate exacerba-
tions was 85.3, 81.0, 74.8 in exposed and 48.5, 27.9,
58.1 in unexposed, and the percentage on triple ther-
apy was 65.3, 53.6, 48.4 in exposed and 17.6, 3.8,
6.9 in unexposed, in the three countries respectively.

Conclusions: In Sweden, Germany and the US,
roflumilast-initiating patients represent the more se-
vere spectrum of COPD with more comorbidities,
more moderate exacerbations and higher use of
healthcare resources.

1170. Treatment of Patients with Pulmonary
Tuberculosis in China

Minfu He1, Jian Du2, Yongjing Zhang1, Yuhong Liu2

and Liang Li2

1Department of Epidemiology, Janssen Research and
Development, Beijing, China; 2Beijing Chest Hospi-
tal, Capital Medical University, Beijing, China
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Background: Although different drugs have been
marketed for anti-tuberculosis therapy, the actual use
of these medications for pulmonary tuberculosis treat-
ment in clinical practice is rarely reported in China.

Objectives: To characterize the patients and describe
medications used in the treatment of pulmonary tuber-
culosis at a pulmonary specialty hospital in Beijing
China.

Methods: Relevant clinical data from the hospital
Healthcare Information System were mapped into a
common data model. Patients with a diagnosis of pul-
monary tuberculosis who received continuous care
(having had at least 3 consecutive visits with no gap
longer than 45 days) from January 1, 2012 to Decem-
ber 31, 2014 and treated with any anti-tuberculosis
drugs at the hospital were included in the study. All
medications recommended by the Chinese Society
for Tuberculosis guidelines for the treatment of pulmo-
nary tuberculosis were included in the analysis.

Results: During the study period, there were 13,707
patients with continuous care diagnosed as pulmonary
tuberculosis and 12,824 were treated with anti-tubercu-
losis medications. Median age at first diagnosis for
males was 38 years, and for female was 32 years
(Wilcoxon rank-sum test, p<0.001). More than 40%
were in the 16 – 30 years age group. The median treat-
ment duration was 260 days, and 4,710(36.7%) patients
had anti-tuberculosis therapy for less than 180 days.
For overall period of therapy, isoniazid (INH), etham-
butol (EMB), pyrazinamide (PZA), rifampicin (RFP)
and rifapentine (RFT) were the most prevalent medica-
tions, used in 12,121(94.5%), 11,462(89.4%), 8,087
(63.1%), 7,139(55.7%) and 6,589(51.4%) patients re-
spectively, with little difference between genders. The
combination of INH, EMB, PZA and RFPwas the most
common combination therapy, used in 3,129(40.1%)
male patients and 2,207(44.0%) female patients.

Conclusions: Patients had a younger age at diagnosis
than reported in previous publications, and female pa-
tients had a younger age at first diagnosis than males.
INH, EMB, PZA, RFP and RFT were the most preva-
lent medications and the combination of INH, EMB,
PZA, and RFP was the most common combination
therapy in the treatment of pulmonary tuberculosis.

1171. Prevalence and Factors Associated with
Prescription of Overlapping Monotherapy Inhalers
of Corticosteriods and Long-Acting Beta-Agonists
Among US Veterans

Kristine E. Lynch1, Benjamin Viernes1, Olga V.
Efimova1, Jill Helmke1,2 and Scott L. DuVall1,2

1Department of Veterans Affairs, Salt Lake City, UT,
United States; 2Department of Internal Medicine, Uni-
versity of Utah, Salt Lake City, UT, United States

Background: Combination therapy with an inhaled
corticosteroid (ICS) and long-acting beta-agonist
(LABA), which delivers complimentary anti-inflam-
matory and long-term bronchodilator effects, is the
most frequently prescribed maintenance regime for
chronic obstructive pulmonary disease (COPD). De-
spite the introduction of a fixed-dose combination
(FDC) ICS/LABA inhaler to the Department of Vet-
erans Affairs (VA) national formulary in 2011, ICS
and LABA continue to be prescribed as overlapping
monotherapy (OM) inhalers – separate prescriptions
filled on the same day.

Objectives: To determine the prevalence and factors
associated with overlapping ICS and LABA mono-
therapy inhalers prescribed following COPD diagnosis
within the VA healthcare system.

Methods: We identified a cohort of non-asthmatic
COPD patients who filled an ICS/LABA prescription
between 2007-2014. Newly diagnosed patients were
defined as having 1-year baseline data without COPD
diagnosis code. Prescriptions were categorized accord-
ing to the form of ICS/LABA prescribed (FDC or OM).
Mulitvariable logistic regression analyses assessed dif-
ferences between new cases who were first prescribed
an OM ICS/LABA versus those who were first pre-
scribed an FDC after 2011. We also assessed differ-
ences between patients who switched from OM ICS/
LABA to FDC following the 2011 formulary addition.

Results: A total of 303,962 COPD patients filled a
ICS/LABA prescription between 2007-2014, of which
158,679 were newly diagnosed patients. First prescrip-
tions for newly diagnosed patients in the West and the
Northeast were approximately 20% less likely to be
OM ICS/LABA compared to new patients in the
South. Black patients were 25% less likely than white
patients to switch to FDC following the formulary
change (OR:0.75, p<0.01).

Conclusions: Although the majority of ICS/LABA pre-
scriptions after 2011 were FDC inhalers, geographical
and racial differences suggest that patient characteristics,
at least in part, explain the continued use of OM ICS/
LABA prescriptions after the formulary addition.
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