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1. Using Mailed-In Capillary Blood Samples to Detect
Diabetes in Community-Dwelling Adults: Evaluation of an
Innovative Strategy

Elham Rahme,1,2 Jean-Louis Chiasson,3 Caroline Sirois,2

Youssef Habel,2 Kaberi Dasgupta.1,2 1Department of
Medicine, McGill University, Montreal, QC, Canada;
2Division of Clinical Epidemiology, Research Institute of the
McGill University Health Centre, Montreal, QC, Canada;
3Research Centre, CHUM – Hotel-Dieu, Montreal, QC,
Canada.

Background: A large proportion of diabetic people are
unaware of their condition and many are in the predia-
betic state and are at high risk of diabetes and diabetes-
related complications.

Objectives: We evaluated an approach that offers the
potential for widespread population-level screening for
pre-diabetes and diabetes through fasting glucose sam-
pling at home.

Methods: We surveyed a random sample of the general
population of Quebec, 20 years of age and older. We
collected data on diabetes, socio-demographic informa-
tion, lifestyle habits, and use of health care services. Partici-
pants responded to a telephone and/or postal survey and
provided a fasting capillary blood glucose sample using
lancets received in the mail. A drop of blood was applied
to the filter paper provided and returned by mail to the
central lab, where glucose assessments were performed.

Results: A random sample of 6,247 individuals was gener-
ated by the Health Insurance Agency of Quebec. Among
these, 3,506 (57.4%) responded to the questionnaire and
1,629 (44.9% of respondents) provided analyzable blood
samples. Among the individuals who were not previously
diagnosed with diabetes or plasma glucose intolerance,
1,088 (79.3%) had fasting plasma glucose (FPG)
£6 mmol/L (normal), 220 (15.6%) had FPG 6.1–
7.0 mmol/L (prediabetics) and 68 (5.2%) had FPG >7.0
(undiagnosed diabetes); 21.1% of the undiagnosed diabe-
tes group and 23.4% of the prediabetic group were youn-
ger than 40 years of age and about 24% of them did not
visit their physician yearly and may have been therefore
unlikely to be diagnosed in a health care setting unless
they developed symptoms. Among the 182 patients with
self-reported diabetes who provided blood samples, 67
(36.8%) had FPG >7. Most of these patients (89.6%)
reported using antidiabetes drugs or insulin.

Conclusions: A substantial proportion of Canadians with
type2 diabetes or pre-diabetes remain undiagnosed. Intro-
duction of an FPG sampling at home could identify predi-
abetic and undiagnosed diabetic individuals who
otherwise would not be detected. Among diabetic patients
who provided blood samples, many had inadequate glyce-
mic control.

2. Prevalence of Known Complications of Diabetes: A
Comparison between Large EHR and Claims Databases in the
U.S.

AaronWCKamauu,1 StephenAgbor,1 Emily Dastrup,1 Scott
L DuVall,2 Bharat Thakrar,3 Debra Maldonato.4 1Anolinx
LLC, Salt Lake City, UT, United States; 2VA Salt Lake City
Health Care System, Salt Lake City, UT, United States;
3F Hoffmann-La Roche Ltd, Basel, Switzerland; 4F Hoffmann-
La Roche, Nutley, NJ, United States.

Background: Type 2 Diabetes Mellitus (T2DM) is a lead-
ing cause of renal failure, lower limb amputation, new
cases of blindness, heart disease and stroke, and is the 7th
leading cause of death in the United States. While qualita-
tive knowledge of T2DM sequella is well understood;
quantitative analysis of these complications in large com-
mercially-available observation databases, is limited from
current literature.

Objectives: To compare prevalence of known T2DM
complications between the GE Centricity (GE) EHR and
Thomson Reuters MarketScan claims databases.

Methods: Patients who were at least 18 years old at the
first diagnosis of T2DM (ICD-9 codes: 250.x0 and 250.x2)
were included in the study. A comprehensive list of more
than 173 known T2DM complications were organized
into 12 categories according to high-level organ systems
and identified by ICD-9 codes in both databases.

Results: In the GE database, 1,241,562 patients (52%
females, mean age 60.0 years SD 13.7) met the inclusion
criteria compared with 7,092,249 patients (49% females,
mean age 56 years SD 13.8) in MarketScan. Of the five
most prevalent complications in each database, three were
common to both, namely (GE vs. MarketScan), Infections
(20.6% vs. 34.9%), vascular diseases (21.2% vs. 25.9%),
and orthopedic disorders (17.8% vs. 25.8%). In contrast,
renal disorders (15.4% vs. 12.2%) and neuropathy
(13.2% vs. 15.4%) made up the top five prevalent condi-
tions in GE compared with ophthalmic disorders (10.2%
vs. 25.8%) and metabolic disorders (6.6% vs. 21.7%) in
MarketScan.

Conclusions: Some rates of T2DM complications were
similar, while others were different between the databases.
This finding has potential important implications for
interpreting PE studies. Therefore, further studies are
needed to better understand if these differences are due to
differences in patient characteristics or to some inherent
difference in the way the data are captured.
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3. Population Attributable Risk of Macrovascular Events
Associated with HbA1c, Blood Pressure or Weight in Patients
with Type 2 Diabetes Mellitus

Edith M Heintjes,1 Fernie JA Penning-van Beest,1 Shreekant
V Parasuraman,2 Susan Grandy,2 Mike Pollack,2 Ron MC
Herings.3 1PHARMO Institute, Utrecht, Netherlands;
2HEOR, AstraZeneca Ltd., Wilmington, DE, United States;
3Medical Informatics, Erasmus University Medical Centre,
Rotterdam, Netherlands.

Background: Diabetes guidelines define targets for HbA1c,
systolic blood pressure (SBP), or weight (body mass index,
BMI), but to what extent they each contribute to diabetes
complications is largely unknown.

Objectives: To determine the population attributable risk
(PAR) of macrovascular events associated with HbA1c,
SBP, or BMI in patients with type 2 diabetes mellitus
(T2DM).

Methods: The population-based PHARMO database
contains T2DM patients regularly monitored in primary
care for cardiovascular risk factors HbA1c, SBP and BMI.
In the period 2000–2008 patients without baseline macro-
vascular events and on antidiabetic treatment for
‡6 months were followed 1 year from start of monitoring
to end of monitoring data (median 25 months, IQR 9–
51). Multivariate survival modeling of the composite out-
come of macrovascular events was used to estimate the
expected number of events after 5 years, either with
unchanged risk factors (base-case) or with modeled reduc-
tions in risk factors. The PAR was calculated as the num-
ber of averted events divided by the number of expected
events in the base-case analysis.

Results: Mean age of 5,841 included patients was
66 years, 55% was male, 45% had HbA1c levels ‡7%,
66% had a SBP ‡140 mmHg and 85% had a BMI
‡25 kg/m2. The base-case expected number of macrovas-
cular events at 5 years was 796, and 687 after reduction to
target of all three risk factors. The combined PAR of ele-
vated HbA1c, SBP and BMI was 14%, ranging from 5%
among those with one elevated risk factor to 21% among
those with three risk factors elevated. Incremental reduc-
tions of 0.5% HbA1c, 10 mmHg and 10% BMI lead to
4% fewer events, ranging from 2% to 10%. The PAR of
reducing HbA1c to target (7%) was 5%, ranging from 2%
to 10%. The PAR of reducing SBP to target (135 mmHg)
was 9%, ranging from 3% to 12%. There was no effect of
reduction in BMI alone.

Conclusions: Reducing elevated HbA1c and blood pres-
sure levels was associated with improvements in cardio-
vascular risk. Even modest reductions in risk factors lead
to significant reductions in macrovascular events in
T2DM patients.

4. Population Attributable Risk of Microvascular Events
Associated with HbA1c, Blood Pressure or Weight in Patients
with Type 2 Diabetes Mellitus

Edith M Heintjes,1 Fernie JA Penning-van Beest,1 Shreekant
V Parasuraman,2 Susan Grandy,2 Mike Pollack,2 Ron MC
Herings.1,3 1PHARMO Institute, Utrecht, Netherlands;
2HEOR, AstraZeneca Ltd., Wilmington, DE, United States;
3Medical Informatics, Erasmus University Medical Centre,
Rotterdam, Netherlands.

Background: The contributions of HbA1c, systolic blood
pressure (SBP), or body mass index (BMI) to diabetes
complications are largely unknown.

Objectives: To determine the population attributable risk
(PAR) of microvascular events associated with HbA1c,
SBP, or BMI in patients with type 2 diabetes mellitus
(T2DM).

Methods: The population-based PHARMO database
contains T2DM patients regularly monitored in primary
care for cardiovascular risk factors HbA1c, SBP and BMI.
From 2000 to 2008, 6,010 patients on antidiabetic treat-
ment for ‡6 months were followed 1 year from start to
end of monitoring data (median 25, interquartile range
[IQR] 9–51 months). The expected number of complica-
tions (moderate-severe renal failure, retinopathy, ulcers
with or without amputations) after 5 years were estimated
using multivariate survival models based on registered
complications, risk factors and other characteristics (base-
case). The estimated number of averted cases after reduc-
ing risk factors divided by the base-case number resulted
in the PAR.

Results: Mean age was 66 years (SD ±12), 55% were
men. Forty-five percent had elevated HbA1c (‡7.0%), with
an average of 7.8% (±0.8). HbA1c reductions of 0.5% or
to target <7.0%) led to significant case reductions of
renal failure of 3% and 5% and of retinopathy by 6%
and 10%, respectively. Sixty-six percent had elevated SBP
(‡140 mmHg), with an average of 161 mmHg (±16).
SBP was not significantly associated with microvascular
complications. Eighty-five percent had elevated BMI
(>25.0 kg/m2) with an average of 30.7 kg/m2 (±4.5).
BMI reductions of 10% (mean 8.7 kg) or to target
(25.0 kg/m2, mean 15.8 kg) led to significant case reduc-
tions of ulcers of 20% and 35%, but an increase of reti-
nopathy of 7% and 12%, respectively. Eliminating all risk
factors in the model would have averted 99 out of 493
renal failure cases (PAR 20%), 148 out of 566 ulcer cases
(PAR 26%) and 21 out of 580 retinopathy cases (PAR
4%) after 5 years. Reductions of 0.5% HbA1c, 10 mmHg
SBP and 10% BMI would have averted 11% of renal fail-
ure,16% of ulcers and 1% of retinopathy.

Conclusions: Modest changes in HbA1c and BMI led to
significant reductions in microvascular complications.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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5. Clinical and Economic Benefits of Lowering Severely High
Triglycerides on Cardiovascular Events, Pancreatitis, and
Diabetes among Patients with Type 2 Diabetes Mellitus

Bhakti Arondekar,1 Jennifer B Christian,2 Erin Buysman,3

Rose Snipes,2 Terry A Jacobson.4 1US Health Outcomes,
GlaxoSmithKline, Philadelphia, PA, United States;
2GlaxoSmithKline, Durham, NC, United States; 3Health
Economics and Outcomes, OptumInsight, Eden Prairie, MN,
United States; 4Department of Medicine, Emory University,
Atlanta, GA, United States.

Background: The impact of reducing severely high triglyc-
eride (SHTG; ‡500 mg/dL) levels among patients with
Type 2 diabetes mellitus (T2DM) is unknown.

Objectives: To quantify the clinical and economic effects
of reducing SHTG levels among patients with T2DM.

Methods: Utilizing two large US healthcare claims data-
bases, we identified 13,085 T2DM patients (pts)
(‡18 years) with SHTG from 2001 to 2010, who main-
tained continuous enrollment with medical and pharmacy
claims for ‡6 months before their index SHTG lab value.
Of these, we identified 3,245 pts whose triglycerides (TGs)
remained elevated (‡500 mg/dL) and 9,840 pts whose
TGs dropped to below 500 mg/dL within 6–24 weeks
after their first TG ‡500 mg/dL. We examined pt data
after their second TG level and assessed the following out-
comes: cardiovascular (CV) events, hospitalization/ER
visits for diabetes, pancreatitis, all-cause and CV-related
costs. Crude and adjusted multivariate Cox proportional
hazards models were developed for each clinical outcome.
Costs were computed as total paid amounts, inflation-
adjusted to reflect 2010 costs, and analyzed using Lin’s
regression.

Results: T2DM pts whose TGs remained elevated above
500 mg/dL were 1.13 times more likely to have a CV
event (95% CI: 1.02–1.25), 1.84 times more likely to
experience acute pancreatitis (95% CI: 1.37–2.47), and
1.35 times more likely to have a hospitalization or ER
visit for diabetes (95% CI: 1.19–1.52) compared to pts
whose TGs dropped below 500 mg/dL, after adjusting
for important confounders. Adjusted all-cause cumula-
tive total costs were significantly lowered by $1,557 (year
1), $3,388 (years 1–2), and $4,843 (years 1–3) per
T2DM pt whoseTG levels dropped to <500 mg/dL.
Substantial reductions in costs were also observed for
adjusted cumulative CV-related costs ($1,008 – year 1,
$1,638 years 1–2, $2,074 years 1–3).

Conclusions: These findings provide evidence that when
TG levels drop below 500 mg/dL, rates of CV disease,
pancreatitis, diabetes-related hospitalizations and ER vis-
its are reduced and this may translate into substantial
reductions in costs for pts with T2DM.

6. Risk Factors for Incident Diabetic Retinopathy in Type II
Diabetes in UK Primary Care

Elisa Martin-Merino,1 Joan Fortuny,2 Elena Rivero,2 Luis
Alberto Garcı́a-Rodrı́guez.1 1Centro Español de Investigación
Farmacoepidemiológica (CEIFE), Madrid, Spain; 2Global
Clinical Epidemiology, Drug Safety and Epidemiology,
Novartis Farmacéutica S.A., Barcelona, Spain.

Background: Diabetic retinopathy (DR) is a leading cause
of blindness in the working-age population in UK. Glyca-
emia control is determinant in the natural history of eye
disorders but even under well-controlled diabetes there is
increased risk of DR.

Objectives: To estimate the DR incidence rate (IR) and
identify risk factors for incident DR in type II diabetes in
the context of current management of diabetes in UK pri-
mary care.

Methods: We conducted a case-control analysis nested in
a cohort of newly diagnosed type II diabetes patients aged
1–84 years identified in The Health Improvement Net-
work (THIN) database between 2000 and 2007. We fol-
lowed patients until DR code (N = 7,735), age 85 years,
death, or 31/12/2008. DR diagnosis was confirmed by
general practitioners in 72% of instances. Cases were all
patients with DR and controls were a random sample of
study cohort (N = 9,395). Adjusted odds ratios (OR;
95% CI) were estimated for life-style and medical factors,
and hypoglycemic drugs.

Results: The DR IR was 23.8 per 1,000 person-years
(95% CI: 23.17–24.43). The risk of DR increased with dia-
betes duration, although 21% of cases were identified at
first diabetes diagnosis. DR increased slightly with systolic
BP ‡140 mmHg (OR 1.14; 1.07–1.21), high alcohol con-
sumption (OR 1.34; 1.11–1.61), glycated haemoglobin
(HbA1c) (OR 9–10% 1.14; 1.00–1.31; OR 10–11% 1.25;
1.07–1.45;OR ‡ 11% 1.21; 1.07–1.37) and retinal venous
occlusion (OR 2.47; 1.67–3.66). History of glaucoma was
associated with an OR of 0.71 (0.60–0.84). Patients with
HDL ‡1.55 mmol/L (OR 0.88; 0.80–0.98), triglycerides
‡1.7 mmol/L (OR 0.89; 0.83–0.96) or current smokers
(OR 0.89; 0.81–0.97) presented a slightly reduced risk.
Proteinuria, BMI, cholesterol or LDL were not associated
with diagnosis of DR. Use of metformin (OR 1.21; 1.13–
1.30), sulphonylureas (OR 1.25; 1.15–1.36) and insulin
(OR 1.50; 1.30–1.74) showed an increased risk of DR.

Conclusions: A proportion of DR was found at first dia-
betes diagnosis suggesting late diabetes diagnosis. Multi-
ple factors appeared to be associated with DR, including
high HbA1c, systolic BP, alcohol consumption and use of
hypoglycemic drugs. High HDL appeared to confer a
reduced risk.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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7. Investigating the Prevalence and Causes of Prescribing
Errors in General Practice: The PRACtICe Study

Anthony J Avery,1 Maisoon Ghaleb,2 Nick Barber,3 Bryony
D Franklin,4 Sarah Armstrong,5 Sarah P Slight,1 Soraya
Dhillon,2 Anette Freyer,6 Rachel Howard,7 Brian
Serumaga,1 Olanrewaju Talabi.1 1Division of Primary Care,
University of Nottingham, Nottingham, United Kingdom;
2School of Pharmacy, University of Hertfordshire, Herts,
United Kingdom; 3School of Pharmacy, University of London,
London, United Kingdom; 4Centre for Medication Safety and
Service Quality, Imperial College Healthcare NHS Trust,
London, United Kingdom; 5NIHR RDS – East Midlands,
University of Nottingham, Nottingham, United Kingdom;
6Acute Medicine, Queens Medical Centre NHS Trust,
Nottingham, United Kingdom; 7School of Pharmacy,
University of Reading, Reading, United Kingdom.

Background: Prescribing errors are known to be an
important cause of morbidity and mortality in primary
care and yet there have been few large-scale studies investi-
gating the prevalence of these errors.

Objectives: To determine the prevalence of prescribing
and monitoring errors in general practices and to explore
the factors associated with these errors.

Methods: Observation study involving retrospective
review of a 2% random sample of patients’ healthcare
records over a 12 month period. Data were collected by
four pharmacists who were specially trained to identify
potential errors.

Setting: Fifteen English general practices.

Exposures: Characteristics of general practices, patients,
or prescriptions.

Main outcome measures: Presence of prescribing errors or
monitoring errors (defined as failure to undertake blood
tests within recommended time limits + 50%)

Statistical analysis: Descriptive analyses were conducted
in Stata, Version 11.2, as were modelling analyses of the
factors associated with error using mixed effects logistic
regression techniques.

Results: The records of 1,777 patients were examined.
Collectively, the pharmacists reviewed 6,048 unique pre-
scription items. There were 247 prescribing errors and 55
monitoring errors. The percentage prevalence of pre-
scriptions with prescribing or monitoring errors was
4.9% (95% confidence intervals 4.4–5.4%). The most
common types of prescribing error were ‘‘incomplete
information on the prescription’’ (74; 30.0%); ‘‘dose/
strength errors’’ (44; 17.8%) and incorrect timing of
doses (26; 10.5%). The following factors were associated
with increased risk of prescribing or monitoring errors:
male gender, age <15 years or >64 years, number of
unique medication items prescribed, and being prescribed
preparations in several therapeutic areas including

cardiovascular, infections, immunosuppression, and mus-
culoskeletal.

Conclusions: Prescribing or monitoring errors are reason-
ably common in general practice. Having identified the
most common types of error and the factors associated
with these, it will be possible to design strategies aimed at
tackling the most important prescribing safety problems.

8. General Practitioner (GP) Variability in the Prescribing of
Potentially Inappropriate Medication in Older Populations in
Ireland

Caitriona Cahir,1 Conor Teljeur,2 Tom Fahey,1 Kathleen
Bennett.3 1HRB Centre for Primary Care Research, Royal
College of Surgeons in Ireland, Dublin, Ireland; 2Health
Information and Quality Authority, Dublin, Ireland;
3Department of Pharmacology and Therapeutics, Trinity
College Dublin, Dublin, Ireland.

Background: Prescribing indicators have become a com-
mon feature in many health care systems in an attempt to
reduce unwarranted physician variation in medical care,
improve quality and control drug costs.

Objectives: This study aimed to: (1) estimate the variation
in potentially inappropriate prescribing (PIP) across GPs
in an Irish older population using the STOPP criteria; (2)
estimate how reliably the criteria could distinguish GPs in
terms of their proportion of PIP and (3) examine patient
and GP characteristics associated with PIP in a multilevel
regression model.

Methods: Of 2,046 GPs with 338,375 registered patients’
‡70 years were extracted from the Health Service Execu-
tive Primary Care Reimbursement Service (HSE-PCRS)
pharmacy claims database. HSE-PCRS prescriptions are
WHO ATC coded. Details of every drug dispensed and
demographic data for claimants’ and prescribers’ are
available. Thirty PIP indicators (STOPP) were applied to
prescription claims in 2007. STOPP is a screening tool of
older persons’ PIP assessing drug–drug and drug–disease
interactions, dose and duration. Multilevel logistic regres-
sion examined how PIP varied between GPs and by indi-
vidual patient and GP level variables.

Results: The overall prevalence of PIP was 36% (GP level
data, median 35%, interquartile range 30–40%). The
STOPP criteria were reasonably reliable measures of PIP
(average > 0.8 reliability for 90% of GPs). The multilevel
regression model found that only the patient level vari-
able, number of different repeat drug classes was strongly
associated with PIP (>2 prescribed drugs for ‡3 months v
no drugs; odds ratio 4.0, 95% confidence interval 3.7–4.3).
Other patient level variables were significantly associated
with PIP but became non-significant in the adjusted multi-
level model. After adjustment for patient level variables
the proportion of PIP varied by fourfold (half to twice the
expected proportion) between GPs. This was not
explained by GP level variables.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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Conclusions: Polypharmacy is an independent predictor
for PIP and interventions aimed at enhancing appropri-
ateness of prescribing amongst GPs should target patients
taking multiple medications.

9. Guiding Therapy for Uncomplicated Urinary Tract
Infection (UTI)

Jessina C McGregor,1 Miriam R Elman,1 David T Bearden,1

David H Smith.2 1Oregon State University/Oregon Health
University College of Pharmacy, Portland, OR, United States;
2Kaiser Permanente Northwest Center for Health Research,
Portland, OR, United States.

Background: US treatment guidelines for uncomplicated
UTI in women recommend avoiding trimethoprim/sulfa-
methoxazole (TMP/SMX) in populations where resistance
exceeds 20%. This has led to expanded use of second-line
agents, such as fluoroquinolones, for which resistance is
increasing.

Objectives: Characterize TMP/SMX use for UTI and
develop a prediction model to identify patients at high risk
of TMP/SMX treatment failure.

Methods: A retrospective cohort study of adult, female
primary care outpatients with suspected UTI was con-
ducted in a health maintenance organization in 2010.
Patients were classified as high risk of treatment failure
with empiric TMP/SMX if they had a positive urine culture
for a pathogen meeting any of the following conditions: (1)
TMP/SMX non-susceptible, (2) innately not covered by
TMP/SMX, or (3) insufficient microbiology testing to ver-
ify TMP/SMX susceptibility. Logistic regression was used
to develop a predictionmodel for this outcomewith patient
characteristics, comorbidities, and history of antimicrobial
use, infection, and healthcare encounters as potential pre-
dictors. Model selection was based on maximizing and
minimizing the c-statistic and AIC, respectively. We also
described pathogens cultured, antimicrobial resistance pat-
terns, and prescribed antimicrobials.

Results: Of 14,451 patients in the cohort, 2,098 (15%)
had high risk of TMP/SMX treatment failure. Overall,
25% were treated with TMP/SMX; among those at low
risk treatment failure, only 26% received TMP/SMX. The
final prediction model (c = 0.59) included age ‡65 years
(OR = 1.46, 95% CI: 1.33, 1.61), any antibiotic use in
past 60 days (OR = 1.62, 95% CI: 1.44, 1.83), UTI with
TMP/SMX non-susceptible Escherichia coli in past year
(OR = 3.75, 95% CI: 2.96, 4.75) and UTI in past year
(OR = 1.11, 95% CI: 1.01, 1.24). The maximum specific-
ity achieved with this model was 98%, while maximum
sensitivity was 55%.

Conclusions: A prediction rule to guide empiric TMP/
SMX therapy of UTI could reduce unnecessary broad-
spectrum antibiotic use and limit the spread of resistance.
Additional predictors and alternate modeling techniques
are being evaluated to increase model accuracy.

10. Trends in Antidepressants and Tamoxifen Co-Prescribing
among Women with Breast Cancer, 2004–2010

Stacie B Dusetzina,1 G Caleb Alexander,2 Rachel A
Freedman,3 Haiden A Huskamp,1 Nancy L
Keating.1,4 1Health Care Policy, Harvard Medical School,
Boston, MA, United States; 2Epidemiology, Johns Hopkins
School of Public Health, Baltimore, MD, United States;
3Medical Oncology, Dana-Farber Cancer Institute, Boston,
MA, United States; 4Division of General Internal Medicine,
Brigham and Women’s Hospital, Boston, MA, United States.

Background: Among tamoxifen users breast cancer recur-
rence risk may be increased with concomitant strong
CYP2D6 inhibitor use, including some antidepressants. In
October 2006 an FDA advisory committee recommended
this interaction be listed on tamoxifen’s label, and clinical
guidelines recommend avoiding taking strong inhibitors
with tamoxifen.

Objectives: Describe trends in co-prescribing antidepres-
sants with tamoxifen and evaluate patient and treatment
characteristics associated with strong inhibitor use follow-
ing the 2006 FDA advisory committee meeting.

Methods: Using MarketScan claims we created a retro-
spective, longitudinal cohort of 11,925 women aged 50–95
with breast cancer initiating tamoxifen between 2004 and
2009. We propensity score matched patients initiating
tamoxifen with patients initiating aromatase inhibitors to
estimate changes in co-prescribing, accounting for secular
trends. We used generalized estimating equations to model
relative changes in co-prescribing over the study period.

Results: In each month, 24% of tamoxifen and aroma-
tase inhibitor users were prescribed antidepressants.
Among women using tamoxifen and antidepressants,
33% used strong inhibitors before October 2006 com-
pared with 15% in 2010. Strong inhibitor use decreased
among all endocrine therapy users, but more rapidly
among tamoxifen users. Relative to aromatase inhibitor
users, tamoxifen users were 43% less likely to use
strong inhibitors by 2010 (Ratio of Risk Ratios [RRR]
0.57, 95% Confidence Interval [CI] 0.43–0.74). Weak
inhibitor use increased among tamoxifen users from
33% of women between 2004 and 2006 to 50% in
2010, increasing more rapidly than among women on
aromatase inhibitors (RRR: 1.47, CI: 1.23–1.76). The
factor most strongly associated with strong inhibitor
and tamoxifen co-prescribing after 2006 was prior
strong inhibitor use (RR: 4.35, CI: 3.34–5.66).

Conclusions: Despite substantial declines in strong
CYP2D6 inhibitor use among tamoxifen users, these
agents continued to be used by nearly 15% of antidepres-
sant users. Additional efforts should be made to ensure
that women receiving combination therapy are aware of
the potential risks and discuss alternative therapies with
their providers.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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11. Acetaminophen Use Patterns Associated with Excess
Dosing

Saul Shiffman,1 Jeffrey M Rohay,1 Judith P Kelly,2 Mary K
Malone,3 Rachel B Weinstein,4 David W Kaufman.2 1Pinney
Associates, Pittsburgh, PA, United States; 2Slone
Epidemiology Center, Boston University, Boston, MA, United
States; 3Appleseed Consumer Insight, Arlington, MA, United
States; 4Janssen Research and Development, Titusville, NJ,
United States.

Background: Excess use of acetaminophen is linked to
liver injury. Use of 500 mg acetaminophen medicines and
OTC medicines combining acetaminophen and other
ingredients are thought to contribute to over-dosing, but
little is known about patterns of use leading to excess dos-
ing.

Objectives: To determine patterns of use associated with
exceeding the recommended daily maximum dose of 4 g
acetaminophen.

Methods: Of 3,618 US adults from an on-line research
panel completed on-line medication diaries for seven con-
secutive days in summer 2010. People with low education
were under-represented. We computed total daily acetami-
nophen intake on 13,852 days of use and noted deviations
from label instructions. GEE analyses compared patterns
on days use was >4 g vs. days £4 g.

Results: >4 g days almost always (92%) involved other
label deviations, such as re-dosing medication too soon
(72%), concomitant use of multiple acetaminophen prod-
ucts (59%), and/or taking too much at one time (34%);
on 64% of >4 g days there were two or more deviation
types. The odds of >4 g were 4.5 [95% CI 3.1–6.6] times
higher on days when both OTC and prescription acetami-
nophen medicines were taken. Similarly, use of both sin-
gle-ingredient and combination OTCs increased the odds
by 4.0 (2.2–7.2). Use of neither 325 mg nor 500 mg OTC
acetaminophen medicines increased the odds of >4 g. Six
hundred and fifty milligram extended-release (8-hour)
medicines branded for arthritis were associated with
increased risk of >4 g (OR = 2.7, 1.4–5.1), partly due to
redosing sooner than 8 hours and co-use with prescription
medications.

Conclusions: Excess consumption of acetaminophen
almost always occurred through deviations from other
label directions, suggesting that reinforcement of current
directions might reduce over-dosing. Co-use of multiple
medication classes increased the risk of over-dosing; warn-
ings to avoid this and aids to identify medications that
contain acetaminophen could help. Contrary to hypothe-
sis, the 500 mg OTC formulations were not associated
with exceeding 4 g, but 650 mg ‘‘arthritis’’ formulations
were associated with exceeding 4 g, due to differential pat-
terns of their use. These findings can inform interventions
to reduce over-use of acetaminophen.

12. Prevalence and Correlates of Exceeding the Labeled
Maximum Dose of Acetaminophen in the US Adult Population

David W Kaufman,1 Judith P Kelly,1 Jeffrey M Rohay,2

Mary K Malone,3 Rachel B Weinstein,4 Saul
Shiffman.2 1Slone Epidemiology Center, Boston University,
Boston, MA, United States; 2Pinney Associates, Pittsburgh,
PA, United States; 3Appleseed Consumer Insight, Arlington,
MA, United States; 4Janssen Research and Development,
Titusville, NJ, United States.

Background: Acetaminophen is one of the most com-
monly used analgesic compounds worldwide, and is con-
tained in hundreds of products; excessive doses can lead
to liver damage.

Objectives: Determine the proportion of acetaminophen
use that exceeds the label-recommended maximum daily
dose of 4 g. Identify correlates of such behavior.

Methods: US adults were recruited from an internet panel
in summer 2010; past 30-day acetaminophen users were
oversampled. Subjects completed a prospective 7-day
diary online on a daily basis. Product names were identi-
fied from a comprehensive list; subjects were not required
to know that their products contained acetaminophen. An
online exit survey elicited attitudes and knowledge related
to product ingredients, label reading, and dosing behavior,
along with demographics, medical history, and the SF-12
questionnaire on health state. Compared to the US popu-
lation, there was underrepresentation of low education
among the 5,649 respondents who completed the study.
The total dose of acetaminophen taken each diary day
was calculated based on product names. Attitudinal
themes were developed from individual questions by fac-
tor analysis. Unconditional logistic regression was used to
assess the contribution of multiple variables to the risk of
exceeding 4 g in a day.

Results: Among 3,618 acetaminophen users, 163 took
>4 g on one or more days (4.5%); the median dose on
those days was 5.5 g, and 26 took >8 g (0.7%). >4 g
users were characterized by chronic pain, poor physical
state, and heavy use of medical care. Knowledge of prod-
uct ingredients and recommended OTC doses was inver-
sely associated with >4 g use (MVOR, 0.5–0.6), as was
the attitude to start with the lowest dose (0.6). The attitude
that users could choose their own dose was positively
associated (1.3). Reported label reading was not related to
>4 g use.

Conclusions: The results have established a baseline of the
proportion of acetaminophen use in the US adult popula-
tion that exceeds the 4 g limit, identified modifiable atti-
tudes and knowledge associated with such use, and
characterized subpopulations at high risk.
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13. Treatment Patterns and Comorbidities in a Population-
Based Cohort of Glioblastoma Patients (pts) Diagnosed 1997–
2008

Susan A Oliveria,1 Laura Chu,2 Deborah Casso,1 Karen
Wells,3 Wei Dong,2 Robert Dubrow,4 Asha Das,2 David
Nerenz,5 Marianne Ulcickas Yood.1,6 1EpiSource, LLC,
Newton, MA, United States; 2Genentech, Inc, South San
Francisco, CA, United States; 3Department of Public Health
Services, Henry Ford Hospital, Detroit, MI, United States;
4School of Public Health, Yale, New Haven, CT, United
States; 5Center for Health Policy and Health Services
Research, Henry Ford Hospital, Detroit, MI, United States;
6School of Public Health, Boston University, Boston, MA,
United States.

Background: Glioblastoma multiforme (GBM) is one of
the most common, malignant and rapidly progressive
forms of brain cancer. Published reports of GBM in non-
trial populations are limited.

Objectives: The purpose of this study was to assemble a
population-based cohort of GBM pts with comprehensive
clinical and demographic information and to define treat-
ment patterns and outcomes in this cohort.

Methods: GBM pts served by Henry Ford Health Sys-
tem (HFHS), a major GBM referral center, were identi-
fied using tumor registry ICD-O and histology codes.
Eligible pts were newly diagnosed with GBM between
1997 and 2008. Comprehensive data were compiled using
tumor registry data (including histology and mortality)
with linkages to pharmacy data (including infusion),
outpatient and inpatient encounter data, and laboratory
results.

Results: Overall, 812 GBM pts were identified; mean age
was 54 years (standard deviation 15.8). The cohort was
63% male and 84% white. Among the most common
post-diagnosis comorbidities/complications, 14% of pts
had venous thromboembolism (95% confidence interval
[CI] 12–17), 16% had seizures (95% CI 14–19), and 6%
had central nervous system hemorrhage (95% CI 4–7).
Arterial thromboembolism occurred in 3% of pts (95%
CI 2–4), while 7% experienced infections such as candidia-
sis, herpes simplex, and pneumocystis pneumonia (95%
CI 5–9) and 2% experienced wound dehiscence (95% CI
1–3). 94% (95% CI 93–96) of pts received some form of
treatment with 81% undergoing surgery (95% CI 78–84),
75% receiving radiation therapy (95% CI 72–78), and
67% receiving chemotherapy (95% CI 64–70). Median
overall survival after diagnosis was 1.4 years (95% CI
1.3–1.5) among all pts, and 1.6 years (95% CI 1.4–2.0)
among those diagnosed 2005–2008.

Conclusions: This study presents a well-characterized pop-
ulation-based cohort of GBM pts. Understanding treat-
ment patterns and comorbidities outside the clinical trial
setting is important in informing and evaluating real-
world treatment decisions. Additional results exploring

time trends in systemic cancer therapy and Kaplan-Meier
survival curves will be presented.

14. The Rise of Human Papillomavirus (HPV)-Associated
Oropharyngeal Cancer (OPC) in Toronto, Canada: A Case for
Vaccinating Males

Steven Habbous,1 Karen P Chu,2 Anthony La Delfa,1 Luke
Harland,1 Xin Qiu,3 Wei Xu,3 David P Goldstein,1 John
Waldron,1 Brian O’Sullivan,1 Shao-Hui Huang,1 Geoffrey
Liu.1 1Ontario Cancer Institute, Princess Margaret Hospital,
Toronto, ON, Canada;2British Columbia Cancer Agency,
Victoria, BC, Canada;3Biostatistics, Princess Margaret
Hospital, Toronto, ON, Canada.

Background: Although the incidence of OPC has risen
over the past two decades compared to other head and
neck squamous cell carcinoma (HNSCC), direct linkage
to HPV infection as the cause of this rise has not been
documented in Canada. HPV testing is not routinely per-
formed in Canada. As a marker for HPV status, clinico-
epidemiological factors may act as surrogate factors for
the role of HPV infection on the trends of OPC.

Objectives: To assess OPC incidence changes over the last
decade as a function of HPV status.

Methods: Medical records of 5,085 HNSCC patients trea-
ted at Princess Margaret Hospital, Canada, from 2000 to
2010 were assessed for clinico-epidemiologic factors. HPV
status was determined in a subset of patients (2003–2010,
by p16 staining). Chi-square and logistic regression mod-
els were used.

Results: Of 77% of our OPC patients were male. In analy-
ses of all patients, OPC patients were younger
(p < 0.001), predominantly male (p < 0.001), lighter
smokers and drinkers (p < 0.001), and had tumors of
more advanced stage (p < 0.0001) compared to other
HNSCCs.WhenHPV information was known, these asso-
ciations were often driven by HPV status (e.g., HPV+
OPC patients were younger (p < 0.0001), consisted of
lighter smokers (p < 0.0001), etc. when compared to
HPV-negative OPC patients). From 2000 to 2010, the pro-
portion of OPCs increased, but was stable for other
HNSCCs (p < 0.05). The proportion of node positive dis-
ease increased over time in OPC compared to other
HNSCC patients (p = 0.02). The proportion of heavy
smokers declined over time in OPC (p = 0.003). In the
subset of patients assessed for HPV status, smoking was
an important predictor of HPV positivity: 93% of OPC
patients who smoked 0–10 pack-years were HPV+, inde-
pendent of age. When this variable was used as a surrogate
for HPV status (in patients with unknown status), the inci-
dence rise in OPC could be attributable to HPV infection.

Conclusions: Using clinico-epidemiological surrogate data
in addition to subset assessment of HPV status, the
increase of OPC in the past decade was correlated with a
rise in HPV-positive tumors. HPV vaccination should be
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considered in young males in addition to females for this
reason.

15. Insulin Glargine and Risk of Cancer: A Cohort Study in
the French National Healthcare Insurance Database

Patrick Blin,1,2 Régis Lassalle,1,2 Caroline Dureau,1,2 Basmah
Ambrosino,1,2 Marie-Agnès Bernard,1,2 Abdelilah
Abouelfath,1,2 Henri Gin,1,3 Claire Le Jeunne,5 Antoine
Pariente,1,2,3,4 Cécile Droz-Perroteau,1,2,3 Nicholas
Moore.1,2,3,4 1Univ. Bordeaux, Bordeaux, France; 2INSERM
CIC-P 0005, Bordeaux, France; 3CHU de Bordeaux,
Bordeaux, France; 4INSERM U657, Bordeaux, France;
5Hôtel-Dieu, Paris, France.

Background: A higher risk of cancer in insulin glargine
(IG) than in human insulin (HI) users was suspected.

Objectives: To assess the risk of cancer in IG users com-
pared to HI users in the Echantillon Généraliste de
Bénéficiaires (EGB) database. Since increased mortality
might hide an increased risk of cancer, the combined out-
come of death or cancer was also studied.

Methods: The EGB is a representative 1/97th permanent
random sample of the national healthcare insurance data-
base that covers approximately 80% of the French popu-
lation. It includes claims reimbursed since 2003 for
approximately 600,000 beneficiaries. The study population
was all adults with at least two dispensations of insulin
between 1 January 2003 and 30 June 2010, without diag-
nosis of cancer at the time of first insulin dispensation, or
death in the following month, with no more than 1 year
without claims. Four cohorts were defined according to
incident or prevalent use and whether one insulin was used
exclusively or predominantly (‡80% use time). Cox pro-
portional hazards time-dependent models stratified on the
propensity score quartiles for use of IG vs. HI, and
adjusted on insulin, biguanide and sulfonylurea possession
rates, were used to assess the risk of cancer and death or
cancer.

Results: Only patients with type 2 diabetes were analysed,
because there was only one cancer among incident type 1
diabetes. Exposures varied from 2,273 to 614 patient-years
for incident exclusive IG or HI users respectively, and
from 3,125 to 2,341 patient-years for all predominant IG
or HI users. All-type cancer hazard ratios (HR) with IG
vs. HI ranged from 0.59 (95% CI: 0.28–1.25) in incident
exclusive users to 0.58 (95% CI: 0.34–1.01) in all predomi-
nant users. Cancer risk increased with exposure to insulin
or sulfonylureas in these patients. Adjusted HR for death
or cancer associated with IG compared to HI ranged from
0.58 (95% CI: 0.32–1.06) to 0.56 (95% CI: 0.36–0.87).

Conclusions: There was no excess risk of cancer in type 2
diabetic patients on IG alone compared to HI alone. The
overall risk of death or cancer in patients on IG was about
half that of patients on HI, thereby excluding bias from
competing risk of death.

16. The Validity of Prescription and Other Health Service
Claims and Self-Report in Identifying Cases of Invasive Breast
Cancer in Australia

Anna Kemp,1,2 David B Preen,1 Kris Rogers,3 Christobel
Saunders,1 C D’Arcy Holman,1 Max Bulsara,4 Fran Boyle,5,6

Elizabeth E Roughead.7 1The University of Western
Australia, Perth, WA, Australia; 2Illawarra Health and
Medical Research Institute, University of Wollongong,
Wollongong, NSW, Australia; 3Sax Institute, Sydney, NSW,
Australia; 4Institute of Health and Rehabilitation Research,
University of Notre Dame, Fremantle, WA, Australia;
5University of Sydney, Sydney, NSW, Australia; 6Patricia
Richie Centre, Mater Hospital, Sydney, NSW, Australia;
7Quality Use of Medicines and Pharmacy Research, University
of South Australia, Adelaide, SA, Australia.

Background: Routinely-collected and self-reported health
data are increasingly being used to identify health status
and service use. Australian state-based cancer registries
are the ‘‘gold standard’’ for identifying breast cancer, but
researchers working with other datasets (i.e., prescription
claims) may need to identify cases without linkage to these
registries.

Objectives: To determine the validity of prescription
claims for selective estrogen receptor modulators (SERM)
and aromatase inhibitors (AI), hospital procedures, claims
for outpatient procedures and radiotherapy, and self-
report in identifying cases of invasive breast cancer in Aus-
tralia against the Cancer Registry.

Methods: Invasive breast cancers recorded on the Cancer
Register between 2004 and 2008 for women in the New
South Wales 45 and Up Study were compared with cases
identified by: (1) SERM and AI prescription claims and
(2) outpatient procedures and radiotherapy from 2004 to
2009; (3) NSW Admitted Patients Data Collection (hospi-
tal records) between July 2004–February 2009; and self-
reported diagnosis of breast cancer between 2003 and
2009 in the 45 and Up Study baseline survey. Sensitivity,
specificity, positive and negative predictive values (PPV
and NPV) were calculated for each dataset compared with
the Cancer Registry.

Results: Of 143,010 women in the 45 and Up cohort,
2,661 (1.9%) had breast cancer recorded on the registry.
Sensitivity for self-report of breast cancer diagnosis was
73.0%, with hospital records, PBS and MBS claims data
being 86.4%, 65.7% and 58.0%, respectively. PPV was
highest for hospital (84.0%) and MBS data (80.4%) and
lower for self-report (40.9%) and PBS claims (49.4%).
Specificity and NPV were >99% for all comparison data-
sets evaluated.

Conclusions: In the absence of cancer registrations, cases
of breast cancer were most accurately detected using hos-
pital records, and to a lesser extent self-report. Prescrip-
tion and outpatient claims had only moderate sensitivity
and/or PPV, likely reflecting that not all patients have
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post-surgical pharmacological or medical treatment. How-
ever, all of the datasets accurately identified cases without
breast cancer, so are suitable for researchers wishing to
exclude breast cancer cases from their data.

17. Futile Drug Use at the End of Life? Continuation of
Statins after a Cancer Diagnosis

Efty Stavrou,1 Nicholas Buckley,2 Jake Olivier,1 Sallie-Anne
Pearson.3 1Adult Cancer Program, Lowy Cancer Centre,
University of New South Wales, Sydney, NSW, Australia;
2Prince of Wales Clinical School, University of New South
Wales, Sydney, NSW, Australia; 3Faculty of Pharmacy,
University of Sydney, Sydney, NSW, Australia.

Background: Despite the large body of evidence guiding
the initiation of drugs to manage comorbid disease there
is little guidance on ceasing medications at the end of life.
However, evidence suggests that drugs used for the
secondary prevention of comorbid conditions are contin-
ued longer than clinically necessary.

Objectives: To examine statin discontinuation rates in a
cohort of elderly Australians with newly diagnosed cancer
using population-based secondary health data.

Methods: Observational cohort study of Department of
Veterans’ Affairs clients aged ‡65 years. Cancer patients
were diagnosed between 2005 and 2007, alive for at least
6 month after diagnosis and had evidence of statin use in
the 90 days prior to diagnosis (n = 1,731). They were age
and sex matched to 3,462 non-cancer patients prescribed
statins in the same period. We compared statin discontinu-
ation rates up to 4 years post-diagnosis and examined the
factors associated with discontinuation.

Results: The cancer cohort discontinued statins at a sig-
nificantly higher rate than the comparison cohort at 3, 6
and 12 months of follow-up (9.7% vs. 7.4% at
12 months, respectively) but discontinuation rates were
comparable at 4 years (27%). More than 20% of the can-
cer cohort with metastatic disease at diagnosis and 35%
with localized disease at diagnosis were dispensed a statin
within 30 days of death. Cancer patients with metastatic
disease at diagnosis (aHR 3.9, 95% CI 2.72–5.59), older
age (aHR 0.85, 95% CI 0.76–0.95), upper gastro-intestinal
organs and liver cancer (aHR 2.95, 95% CI 1.92–4.53)
and lung cancer (aHR 1.99, 95% CI 1.32–3.00) were more
likely to discontinue statin therapy.

Conclusions: Cancer patients would benefit from a com-
prehensive reassessment of all drug treatments. The origi-
nal therapeutic goals of primary and secondary
prevention of other diseases may be largely futile in light
of a limited prognosis.

18. The Associations between Treatment Interruption/
Nonadherence to Tamoxifen and Mortality of Breast Cancer
Patients: A Population Claim-Based Data Analysis in Taiwan

Kun-Pin Hsieh,1,2 Li-Chia Chen,3 Chao-Sung Chang,4 Yi-
Hsin Yang.1,5 1School of Pharmacy, College of Pharmacy,
Kaohsiung Medical University, Kaohsiung, Taiwan;
2Department of Pharmacy, E-Da Hospital, Kaohsiung,
Taiwan; 5Cancer Center, Kaohsiung Medical University
Hospital, Kaohsiung, Taiwan; 3Division for Social Research in
Medicines and Health, School of Pharmacy, University of
Nottingham, Nottingham, United Kingdom; 4Department of
Healthcare Administration and Medical Informatics, College
of Health Sciences, Kaohsiung Medical University, Kaohsiung,
Taiwan;.

Background: Long-term daily oral adjuvant hormonal
therapy (HT) has been proved in trials to significantly
reduce risk of recurrence and improve survival of hor-
mone-sensitive breast cancer. However, the rates of treat-
ment interruption and nonadherence to tamoxifen (TAM)
are found high in practice and may lead to poor clinical
outcomes.

Objectives: This study aims to explore the associations
between the treatment interruption/nonadherence of
TAM and the mortality of Taiwanese breast cancer
women.

Methods: This study was conducted by using the Taiwan
Health Insurance Research Database from 1999 to 2008.
Newly diagnosed female breast cancer patients with TAM
as initial HT were identified along with their TAM pre-
scriptions. Treatment interruption was defined as over
180 days between two prescription coverage. The medica-
tion possession ratio (MPR) was dichotomized by 80%.
Hazard ratios (HR) of treatment interruption and nonad-
herence (MPR < 80%) in mortality were estimated by
Cox regression with additional covariates of age, cancer
initial therapy, income related insurance payment, and
comorbidity.

Results: Of the 35,413 patients, the median follow-up time
was 52 months. There were 5,360 (15.1%) with at least
one TAM treatment interruption, and 15,835 (44.7%)
with poor adherence to TAM (MPR < 80%). The Kap-
lan-Meier estimates indicated 5-year survival rate was
87.4% and 84.9% in patients persisted and interrupted
TAM (Log rank, p < 0.0001), 88.8% and 84.3% in
patients adhered and nonadhered to TAM, respectively
(Log rank, p < 0.0001). Treatment interruption (adjusted
HR: 1.56; 95% CI: 1.45–1.69, p < 0.0001) and non-
adherence to TAM (adjusted HR: 1.14; 95% CI: 1.07–
1.22, p < 0.0001) were found significantly associated with
all-cause mortality.

Conclusions: Treatment interruption and poor adherence
of TAM are associated with mortality. Future studies
need to include aromatase inhibitors to evaluate the asso-
ciation between nonadherence to HT and breast cancer
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related mortality. To improve breast cancer treatment out-
comes, it is vital to ensure adherence of TAM therapy.

19. The Impact of Unmeasured Confounders in
Cardiovascular Studies Performed in Administrative Databases

Odile Sheehy,1 Mary DeVera,1 Morgane Kermarrac,1 Lucie
Blais,2 Elham Rahme,3 Sylvie Perreault,2 Jocelyne Moisan,4

Anick Berard.1,2 1Research Center, CHU Ste-Justine,
Montreal, QC, Canada; 2Faculty of Pharmacy, University of
Montreal, Montreal, QC, Canada; 3Department of
Epidemiology, Biostatistics and Occupational Health, McGill
University, Montreal, QC, Canada; 4Faculty of Pharmacy,
University Laval, Quebec, QC, Canada.

Background: Administrative databases are increasingly
being used in pharmacoepidemiology. However, given
that important confounders are often missing in these da-
tabases such as smoking, body mass index, and other clini-
cal variables, and that they are seldom truly population-
based, studies using them are often criticized.

Objectives: The aim of our study was to estimate the
impact of unmeasured confounders in the association
between antihypertensive (AH) and statin drug use and
the risk of cardiac events, stratified on patient socio-demo-
graphic status and gender.

Methods: Data were obtained from two administrative
databases from Quebec (RAMQ and Med-Echo) and a
mailed auto-administered questionnaire. Estimates of bias
for six potential confounders (obesity, physical activities,
smoking, alcohol, income and cardiovascular family his-
tory) were calculated using the method proposed by Sch-
neeweiss for three different study populations (workers,
welfare recipients, and elderly), stratified by gender. Esti-
mates of bias were calculated for each confounder individ-
ually as well as for all confounders combined.

Results: Of 6,453 subjects returned their questionnaire,
and were included in this study. We found that the bias
for the non-adjustment of these six potential confounders
was different for males and females in each study popula-
tion. The combined bias was -4.2% and -0.7% for male
and female workers, respectively, meaning that non-
adjustment would lead to an underestimation of the asso-
ciation between AH/statin use and the risk of cardiac
events. Similar gender differences in bias estimates were
observed in the other study populations.

Conclusions: We have shown that unmeasured confound-
ers can have a significant impact on risk estimates. The
impact is dependant on patient gender.

20. Comparison of Five Diagnosis Based Comorbidity
Measures in Predicting Health-Related Quality of Life
(HRQoL) in Multiple Sclerosis Patients

Hemalkumar B Mehta, Sneha D Sura, Michael L
Johnson. Department of Clinical Sciences and Administration,
College of Pharmacy, University of Houston, Houston, TX,
United States

Background: Prior comorbidity measures were developed
to predict hospitalization, mortality and expenditure.
Recently in 2011, a comorbidity measure was developed
to predict health-related quality of life (HRQoL).

Objectives: To compare the performance of Charlson/
D’hoore (CCI), Elixhauser (ECI), Elixhauser-point scale
(ECI-P), combined comorbidity index (CCI + ECI) and
HRQoL-comorbidity index (HRQoL-CI) in predicting
HRQoL in Multiple Sclerosis (MS) patients.

Methods: A retrospective cross-sectional study was per-
formed using 2002 to 2009 Medical Expenditure Panel
Survey (MEPS) data, a national probability sample survey
of the civilian non-institutionalized U.S. population. The
study included all patients diagnosed with MS. Interna-
tional Classification of Disease, 9th Revision, Clinical
Modification (ICD-9-CM) and clinical classification codes
were used to create five comorbidity measures. HRQoL is
documented in MEPS using short form health survey (SF-
12), with physical component score (PCS) and mental
component score (MCS). Ten linear regression analyses
models were constructed: five for PCS and MCS each.
Age, race and sex were included as baseline variables in all
models while incorporating CCI, ECI, ECI-P, CCI +
ECI and HRQoL – CI measures one at a time. Adjusted
R2 were compared to assess the comparative perfor-
mances of comorbidity measures. All analyses were
adjusted for complex survey design.

Results: An estimated of 4.9 million patients had MS.
The mean age was 49 ± 12 years, with 82.93% non-His-
panic whites. The average PCS and MCS for MS patients
were 44.47 ± 12.17 and 33.82 ± 12.28, respectively. ECI
(R2 = 0.22) outperformed CCI (R2 = 0.16), ECI-P
(R2 = 0.07), ECI + ECI (R2 = 0.18) and HRQoL-CI
(R2 = 0.21) in predicting PCS. Likewise, ECI
(R2 = 0.26) outperformed CCI (R2 = 0.14), ECI-P
(R2 = 0.03), ECI + ECI (R2 = 0.18) and HRQoL-CI
(R2 = 0.24) in predicting MCS.

Conclusions: Even though Elixhauser comorbidity index
was not developed to predict HRQoL, it outperformed
the HRQoL-CI for both PCS and MCS dimensions of
HRQoL. Elixhauser comorbidity index may be a better
risk adjustment tool for studies involving HRQoL as an
outcome.
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21. Combining Data in Multi-Country Studies: Mega-Analysis
vs. Meta-Analysis

Marloes T Bazelier,1 Joan Bentzen,2 Peter Vestergaard,3

Hubert GM Leufkens,1 Frank de Vries.1 1Utrecht Institute
for Pharmaceutical Sciences, Utrecht University, Utrecht,
Netherlands; 2University of Southern Denmark, Copenhagen,
Denmark; 3Aarhus University Hospital, Aarhus, Denmark.

Background: Over the past years, an increasing number of
multi-country pharmacoepidemiological studies have been
performed. However, there is limited knowledge on statis-
tical methods to combine data from individual databases.

Objectives: To evaluate the difference between an individ-
ual patient mega-analysis and a traditional meta-analysis
when combining data from two pharmacoepidemiological
studies. They evaluated the risk of hip fracture in patients
with multiple sclerosis (MS).

Methods: We have previously estimated the risk of hip
fracture in incident MS patients vs. population-based con-
trols using the UK General Practice Research Database
(GPRD). There was an almost threefold increased risk of
hip fracture (adjusted hazard ratio (adj HR) 2.8 [95% CI
1.8–4.3]). However, when we studied risk of hip fracture
in incident MS patients in the Danish national databases,
fracture risk was not significantly increased: adj HR 1.8
(0.9–3.5). In the present study, we investigated whether
the different study results between the GPRD and the
Danish study could be explained by differences in patient
characteristics, calendar time, duration of follow-up or
confounders. Secondly, we investigated whether an
inverse-variance fixed effect meta-analysis of the two
studies provided different results than an individual
patient mega-analysis, in which the differences between
the study characteristics were reduced as much as possi-
ble.

Results: A meta-analysis of the two original studies
yielded an adj HR of 2.5 (95% CI 1.7–3.5). When we
made the two study populations comparable in terms of
calendar time, age at index date (so equal proportion of
incident/prevalent patients), duration of follow-up and
confounders, we found an adj HR of hip fracture with
MS of 2.7 (1.6–4.6) in GPRD and an adj HR of 3.4 (2.7–
4.3) in Denmark. An individual patient mega-analysis of
these study populations with comparable characteristics
resulted in adj HR 3.3 (2.7–4.1), which was 34% higher
than the estimate from the meta-analysis.

Conclusions: Individual choices in study design and the
nature of different pharmacoepidemiological databases
may explain substantial amounts of heterogeneity when
data from multi-country studies are combined.

22. Design Aspects of Pharmacoepidemiological Two-Phase
Studies

Sigrid Behr, Walter Schill, Iris Pigeot. BIPS – Institute for
Epidemiology and Prevention Research, Bremen, Germany

Background: Two-phase designs for case-control studies
or time-to-event data can be used for pharmacoepidemio-
logical database studies if confounder information is miss-
ing in the database (phase 1) but is available in a
validation subsample (phase 2). Bias and efficiency of
parameter estimates depend particularly on the sampling
strategy and the stratification used in the analysis.

Objectives: To compare sampling strategies and stratifica-
tions with respect to bias and efficiency of parameter esti-
mates in a simulation study of realistic
pharmacoepidemiological two-phase studies.

Methods: We conducted a simulation study mimicking
the two-phase study of Behr et al. (2012, DOI 10.1002/
pds.3193) on the risk of bleeding associated with phenpro-
coumon use. The estimated disease model and covariate
structure were used to simulate 1,000 phase 1 data sets
with 26,208 patients each. We adopted six sampling strate-
gies to draw subsamples of sizes 500, 1,000, 2,000, and
10,000 from each phase 1 sample. Each subsample was
enriched with covariates that were not available in the
phase 1 data. Phase 1 and 2 samples were analyzed with
two-phase methods using six stratifications. Simple strate-
gies and stratifications considered only few important co-
variates (e.g., sex or age), whereas complex ones employed
a disease score based on multiple covariates. The simu-
lated two-phase studies were evaluated with respect to bias
and efficiency of parameter estimates.

Results: Non-representative sampling of covariates led to
biased estimates if the respective covariates were ignored
in the stratification used in the two-phase analysis. Includ-
ing information on the rare exposure phenprocoumon in
the sampling strategy considerably increased the efficiency
of that risk estimate. Stratifications based on a disease
score showed little effect on efficiency, whereas stratifica-
tions including single covariates directly performed well
for these covariates. Oversampling of older patients
improved the efficiency of estimates for several covariates.

Conclusions: Properly designed two-phase studies can
reduce bias and improve efficiency of several parameter
estimates in a multivariable model. However, the design
should concentrate on important or rare covariates.
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23. Use of Claims Data to Predict Dependence in Older
Adults

Keturah R Faurot,1,2 Maurice A Brookhart,1 Michele L
Jonsson Funk,1 Virginia Pate,1 Wendy Camelo Castillo,1 Til
Stürmer.1 1Epidemiology, Gillings School of Global Public
Health, University of North Carolina at Chapel Hill, Chapel
Hill, NC, United States; 2Physical Medicine and
Rehabilitation, School of Medicine, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United States.

Background: Estimating drug effectiveness among older
adults in non-experimental population-based studies has
been hampered by unmeasured confounding due to
frailty. Predicting dependence, a proxy for frailty, may
improve confounding control.

Objectives: To identify predictors of dependence in activi-
ties of daily living (ADL) in a representative sample of
Medicare beneficiaries.

Methods: We included only community-dwelling respon-
dents to the 2006 Medicare Current Beneficiary Survey,
‡65 years old, with Medicare Part A, B, home health, and
hospice claims for 8 months prior to the fall interview.
ADL dependence (ADL-D) was defined as needing help
with bathing, eating, walking, dressing, toileting, or trans-
ferring. Potential predictors were demographics and diag-
noses (ICD-9) associated with claims for high-risk
conditions (e.g., falls, hip fracture, and dementia). We
used multivariable logistic regression to predict ADL-D
and to estimate odds ratios (OR) and 95% confidence
intervals (CI).

Results: Of 6,035 respondents, 58% were female, 88%
white with an average age of 77 (SD: 7.3) years and an
ADL-D prevalence of 9.7% (N = 590). The strongest
predictors of ADL-D were amputation (OR = 12.8, CI:
4.9–34), aspiration pneumonia (OR = 3.4, CI: 1.3–9.2),
paralysis (OR = 3.3, CI: 1.7–6.2), and oxygen depen-
dence (OR = 2.9, CI: 1.4–6.0). Less likely to be ADL
dependent were those screened for cancer (OR = 0.45,
CI: 0.36, 0.58) or treated for vertigo (OR = 0.61, CI:
0.46–0.82). The final model had a c-statistic of 0.83 and
also included dementia (OR = 2.2), psychiatric disease
(OR = 1.7), heart failure (OR = 1.9), vertebral fracture
(OR = 2.1), hip fracture (OR = 1.7), bladder dysfunc-
tion (OR = 1.6), stroke (OR = 1.8), serious infection
(OR = 1.5), weakness (OR = 1.6), and difficulty walk-
ing (OR = 1.6), as well as age (OR = 1.1 per year
increase) and non-white race (OR = 1.7) .

Conclusions: This study shows that claims data can be
used to predict dependence in ADLs. Our finding has
important implications for controlling for confounding in
population-based studies of drug effectiveness in older
adults.

24. Automated Identification of Asthma Patients within an
Electronical Medical Record Database Using Machine
Learning

Marjolein Engelkes,1 Zubair Afzal,1 Hettie M Janssens,2 Jan
A Kors,1 Martijn J Schuemie,1 Katia MC Verhamme,1

Miriam CJM Sturkenboom.1 1Medical Informatics, Erasmus
University Medical Centre, Rotterdam, Netherlands;
2Pediatric Pulmonology, Erasmus University Medical Centre,
Sophia Children’s Hospital, Rotterdam, Netherlands.

Background: New initiatives such as Sentinel and OMOP
promote the merged use of electronic medical record
(EMR) databases to increase the sample size. A key chal-
lenge for use of these huge databases is disease validation.
The conventional method of manual chart review is labor
intensive, often non-systematic and inefficient. One strat-
egy to address this problem is to use machine learning
tools to identify cases.

Objectives: To investigate and evaluate the performance
of a machine learning approach to identify children with
asthma in a huge EMR database, including free text, dis-
ease codes and prescriptions of asthma drugs.

Methods: From the IPCI (Integrated Primary Care Infor-
mation) database, a Dutch GP database containing the
complete medical records of more than 1 million patients,
all potential asthma patients, aged 6–18 years between
2000 and 2011, were identified with a broad automated
search on ICPC asthma disease codes, free text and
asthma drug prescriptions. First, a random sample
(n = 5,039) of all potential cases (n = 64,327) was manu-
ally reviewed by 2 medical doctors and categorized
according to a predefined algorithm. Second, based on
this sample set machine learning (ML) was used to auto-
matically generate decision trees for case identification.
Training and testing was done by fivefold cross validation.

Results: The sample set consisted of 6% definite, 24%
probable, 2% doubtful cases and 68% non cases. Depend-
ing on the sampling strategy used, the positive predictive
value (PPV) ranged from 0.11 to 0.26, sensitivity (Sn)
from 0.57 to 0.94 and specificity (Sp) from 0.52 to 0.89 for
definite cases (asthma diagnosed by specialist). For proba-
ble cases (asthma diagnosed by GP) PPV ranged from
0.49 to 0.51, Sn from 0.84 to 0.86 and Sp from 0.69 to
0.73.

Conclusions: Our results demonstrate that ML to auto-
mate identification of cases in huge EMR databases per-
forms reasonably well. The optimal ML sampling strategy
depends on the research question e.g., incidence/preva-
lence studies require a method with a large sensitivity and
have to compromise on specificity, while outcome studies
require a method with a large specificity.
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25. Clarithromycin Use in Early Pregnancy and the Risk of
Miscarriage – A Register Based Nationwide Cohort Study

Jon T Andersen,1,2 Espen Jimenez-Solem,1,2 Morten
Petersen,1,2 Kasper Broedbaek,1,2 Nadia L Andersen,1

Christian Torp-Pedersen,3,4 Henrik E Poulsen.1,2,3
1Laboratory of Clinical Pharmacology, University Hospital
Copenhagen Rigshospitalet, Copenhagen, Denmark;
2University Hospital Copenhagen Bispebjerg, Copenhagen,
Denmark; 3University of Copenhagen, Copenhagen, Denmark;
4Department of Cadiology, University Hospital Copenhagen
Gentofte, Hellerup, Denmark.

Background: The macrolide clarithromycin has been asso-
ciated with fetal loss in animals and a study has found a
doubling in the frequency of miscarriages among women
using clarithromycin in early pregnancy. These results are
though inconclusive.

Objectives: The aim of the study was to investigate
whether clarithromycin use in early pregnancy was associ-
ated with miscarriages.

Methods: We conducted a nationwide cohort study
including all women in Denmark with a known concep-
tion between 1997 and 2006. The Fertility Database was
used to identify all women giving birth and the National
Hospital Register was used to identify all women with a
record of a miscarriage or induced abortion. Prescription
data was obtained from the National Prescription Regis-
ter. The primary outcome was the number of miscarriages
among users of clarithromycin compared to non-users.
Cox proportional hazard regression analysis was used to
estimate the hazard of miscarriage.

Results: We identified 934,840 pregnancies (705,837 live
births, 80,889 miscarriages, and 148,114 induced abor-
tions) in the study period. Four hundred and one women
redeemed a prescription of clarithromycin in the first tri-
mester of which 40 (10%) experienced a miscarriage. The
hazard ratio (HR) of having a miscarriage after exposure
to clarithromycin compared to unexposed was 1.66 (95%
CI 1.22–2.26). When adjusting for maternal age, income,
education, and the number of prior miscarriages the HR
was 1.56 (95% CI 1.14–2.13). In order to analyse the cau-
sal inference we estimated the average causal effects in a
propensity score-matched model and found HR to be sim-
ilar (1.71 [95% CI 1.20–2.45]). To analyze for confound-
ing by indication we investigated and found no increased
hazard of having a miscarriage when redeeming a pre-
scription of penicillin (HR = 1.02 [95% CI 0.98–1.07]),
erythromycin (HR = 1.00 [95% CI 0.92–1.10]) or amoxi-
cillin (HR = 0.97 [95% CI 0.87–1.08]) in the first trimes-
ter.

Conclusions: There is an increase in the prevalence of mis-
carriages among women redeeming a prescription of clari-
thromycin in early pregnancy. This is supported by
previous studies in both animals and humans.

26. Drug Utilization among Pregnant Diabetic Women in US
Managed Care

Caitlin A Knox,1 Joseph A Delaney,1,2 Almut G
Winterstein.1,2 1Pharmaceutical Outcomes and Policy,
University of Florida, Gainesville, FL, United States;
2Epidemiology, University of Florida, Gainesville, FL, United
States.

Background: Type 2 diabetes mellitus (T2DM) carries
substantial health risks for both mother and child, creat-
ing concern as T2DM prevalence among young women is
increasing.

Objectives: To examine anti-diabetic drug utilization
among T2DM pregnant women.

Methods: We used IMS LifeLink, including claims data
of 104 US managed care health plans, to establish a retro-
spective cohort of pregnant women, age 18–46 years
(N = 96,740) with Current Procedural Terminology
(CPT) codes for a live birth and a 15 months eligibility
period before and 3 month eligibility after delivery.
T2DM was identified based on ‡2 in – or outpatient
claims with ICD-9-CM 250X0 or 250x2 and ‡1 drug claim
for an anti-diabetic drug before pregnancy. We evaluated
the prevalence of anti-diabetic drug use before, during and
after pregnancy, and respective secular trends across the
study period (1999–2009), using chi-square test and linear
regression.

Results: Of 4.2% (n = 4,043) of the cohort had T2DM
before pregnancy. Over the course of the study, 12.5%
(1999) to 48.5% (2009) of DM women received AD
drugs before pregnancy (p < 0.0001), increasing to
36.3% (1999) and 69% (2009) (p < 0.0001) during
pregnancy. The yearly prevalence of insulin increased
from 28% to 29% in 1999–2009 (p = 0.0771), while
sulfonylureas and metformin use increased from 2.5%
and 3.8% (1999) to 18.8% and 16.8% (2009)
(p < 0.0001) during pregnancy. The most common
anti-diabetic drugs during pregnancy were thiazolidinedi-
ones (TZD), sulfonylureas, metformin, and insulin. Insu-
lin and sulfonylureas steadily increased in prevalence
from the 1st to 3rd trimester, while metformin and TZD
decreased.

Conclusions: Insulin usage increased from the 1st to 3rd
trimester. Metformin has increased in prevalence across
years, but decreases in usage as pregnancy progresses. Sul-
fonylureas have increased in utilization both in pregnancy
and over the study time period. The utilization of oral
anti-diabetic medications during pregnancy demonstrates
the need for additional evidence regarding teratogenicity
and maternal outcomes.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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27. Pregnancy Outcomes in Women Dispensed Ondansetron
in Pregnancy

Lyn Colvin,1 Linda Slack-Smith,2 Fiona J Stanley,1 Carol
Bower.1,3 1Telethon Institute for Child Health Research,
Centre for Child Health Research, Perth, WA, Australia;
2School of Dentistry, The University of Western Australia,
Perth, WA, Australia; 3Western Australian Register of
Developmental Anomalies, Perth, WA, Australia.

Background: Ondansetron is most commonly used for the
treatment of nausea and vomiting arising from cancer
therapies, or for post-operative nausea. There is limited
data on the safety of ondansetron for use in pregnancy.

Objectives: To describe the women dispensed ondanse-
tron in pregnancy and their birth outcomes.

Methods: This was a population-based study using the
data linkage capacity in Western Australia (WA). Records
were extracted from five state health datasets, including
the WA Register of Developmental Anomalies, and dis-
pensing data from the national Pharmaceutical Benefits
Scheme. The cases were all births in WA from 2002 to
2005 where the mother was dispensed ondansetron
(N = 251 pregnancies, 263 children). The controls were
all other pregnancies during the same period (N = 96,447
pregnancies, 98,062 children). Maternal socio-demo-
graphic characteristics, pregnancy and delivery informa-
tion were included as well as birth outcomes such as birth
defects, birth weight and length, and gestational age.

Results: There were 251 pregnancies where the women
were dispensed ondansetron, 204 during the first trimester.
When compared with all other pregnant women, these
women were less likely to smoke during their pregnancy
(OR 2.9; 95% CI 1.7–4.7), and more likely to have a mul-
tiple birth (2.7; 1.5–5.0), to deliver preterm (1.8; 1.2–2.5),
to have an elective Caesarean delivery (2.0; 1.5–2.6), to
have used fertility treatment (1.8; 1.0–3.4), to live in a
higher socio-economic area (t-test, p < 0.0001), and to
have an obstetrician deliver their child (3.9; 2.9–5.1). Their
children were more likely to have a lower birth weight and
birth length. We did not find an increased risk for any cat-
egory of major birth defects with first trimester exposure
(1.1; 0.6–2.0), N = 10/211; 4.7% cf. 4.1%. Although the
numbers of affected children were small, there was an
increased risk of ‘‘753.2 Obstructive defects of renal pelvis
and ureter’’ (7.2; 2.3–22.8).

Conclusions: This population-based study is one of the
largest cohorts of pregnant women dispensed ondansetron
in pregnancy. It provides a profile of the women and their
pregnancy outcomes. It is reassuring that there does not
appear to be an increased risk of major birth defects.

28. TNFa Therapies during Pregnancy and Birth Outcomes:
A Nordic Population-Based Study

Helle Kieler,1 Miia Artama,2 Johan Askling,1 Gabriella
Bröms,1 Mika Gissler,2 Anders Ekbom,1 Mette Noergaard,3

Lars Pedersen,3 Olof Stephansson,1 Henrik Toft Sørensen,3

Fredrik Granath.1 1Centre for Pharmacoepidemiology/Unit
of Clinical Epidemiology, Karolinska Insitutet, Stockholm,
Sweden; 2THL, National Institute for Health and Welfare,
Helsinki, Finland; 3Department of Clinical Epidemiology,
Aarhus University Hospital, Aarhus, Denmark.

Background: Chronic inflammatory diseases may be asso-
ciated with adverse birth outcomes. Several anti-tumor
necrosis factor alpha (TNFa) therapies have been intro-
duced and, while discouraged, may be prescribed during
pregnancy. Data regarding their impact on birth outcomes
are limited.

Objectives: To assess associations between TNFa thera-
pies during pregnancy and preterm birth, growth restric-
tion, major congenital anomalies and infections during
infancy.

Methods: From the birth registers in Denmark, Finland
and Sweden we indentified infants born from 2000 to
2009. Mothers exposed to TNFa therapies during preg-
nancy were identified from drug registers and the dis-
ease-specific ARTIS register in Sweden and the RobFin
register in Finland. Unexposed mothers with rheuma-
toid arthritis, ankylosing spondylitis, psoriasis or
inflammatory bowel disease constituted the comparison
group. Information on birth outcomes, congenital
anomalies and infections was obtained from the birth,
patient and drug registers. Associations were assessed
by exact logistic regression analyses, conditioned on
country of birth and maternal disease. We present
adjusted odds ratios (ORs) with 95% confidence inter-
vals (CIs).

Results: We identified 318 mothers exposed to TNFa
therapy and 35,903 unexposed mothers. The exposed
mothers were older, more often primiparous, less often
smokers and had a lower body mass index. Exposure to
TNFa therapies was associated with preterm (OR 1.91,
95% CI: 1.38–2.61) and small for gestational age birth
(OR 2.00, 95% CI: 1.11–3.38). Of the 305 infants exposed
before the 2nd trimester, 11 (3.6%) were born with a
major congenital anomaly (OR 0.81, 95% CI: 0.40–1.49).
Risks were not increased for infection-related hospitaliza-
tions during infancy (OR 1.03, 95% CI: 0.70–1.47) nor for
having antibiotics dispensed during infancy (OR 0.82,
95% CI: 0.62–1.09).

Conclusions: Infants exposed to TNFa therapies in ute-
ro were more often born preterm and small for gesta-
tional age. We found no increased risks of major
congenital anomalies or infections during infancy.
Uncontrolled confounding, such as disease severity,

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002

14 ABSTRACTS OF THE 28TH
ICPE 2012



might explain the increased risks of preterm birth and
growth restriction.

29. Inflammatory Bowel Disease in Pregnancy and
Thrombophilic Disorders – Impact of Type of Disease and
Treatment

Gabriella Bröms, Marie Linder, Fredrik Granath, Maria
Elmberg, Olof Stephansson, Helle Kieler. Centre for Pharma
coepidemiology/Unit of Clinical Epidemiology, Karolinska
Institutet, Stockholm, Sweden

Background: Inflammatory bowel disease (IBD), such as
Crohn’s disease and ulcerative colitis, occurs in 0.5% of
women who give birth. IBD during pregnancy is associ-
ated with increased risks of venous thromboembolism
(VTE) and placenta-mediated complications, such as hem-
orrhage, are more common in thrombophilic women.
IBD therapy during pregnancy may affect risks of
thrombophilic disorders.

Objectives: To assess risks of VTE and antenatal hemor-
rhage in pregnant women with Crohn’s disease and ulcer-
ative colitis by treatment.

Methods: We included 2,161 women with IBD and 10,605
healthy controls, matched by age and parity, among
women who gave birth in Sweden between October 2006
and December 2009. Information was obtained from the
National Health Registers. IBD women were categorized
as: (1) no drug exposure or clinical events, (2) maintenance
therapy and (3) corticosteroids, surgery or admission to
hospital because of flaring disease. Risks are presented as
adjusted odds ratios (ORs) with 95% confidence intervals
(CIs). Adjustments were made for age, parity, smoking
status and comorbidity.

Results: Women with Crohn’s disease had increased risks
of antenatal hemorrhage (OR 1.80, CI: 1.27–2.46), with
the highest risk (OR 2.21, CI: 1.39–3.51) among those
with no drug exposure or clinical events. Women with
ulcerative colitis had increased risks of thromboembolism
(OR 3.75, CI: 1.51–9.31), with a rising trend across treat-
ment groups. Women who experienced flares during preg-
nancy had the highest risks (OR 8.48, CI: 1.73–41.7).

Conclusions: The increased risks of antenatal hemorrhage
in women with Crohn’s disease, contrast the increased
risks of VTE in women with ulcerative colitis. Thus,
thrombophilic disorders and the impact of treatment may
present differently in pregnant women with Crohn’s dis-
ease and ulcerative colitis.

30. Microtia: Findings Suggest No Association with
Vasoactive Medications

Carla M Van Bennekom,1 Allen A Mitchell,1 Cynthia A
Moore,2 Martha M Werler.1 1Slone Epidemiology Center at
Boston University, Boston, MA, United States; 2National
Center on Birth Defects and Developmental Disabilities,
Centers for Disease Control and Prevention, Atlanta, GA,
United States.

Background: Little is known about the etiology of micro-
tia, an external ear malformation that varies in presenta-
tion from minor changes in size or structure to absence of
the external ear and auditory canal (anotia). Causal
mechanisms hypothesized include vascular disruption and
alteration in neural crest cell migration.

Objectives: To investigate possible markers of vascular
disruption.

Methods: We analyzed data from the US National Birth
Defects Prevention Study (NBDPS), a population-based
case-control study that interviews women in 10 states
within 2 years of delivery. A clinician reviews medical
records of cases; infants with chromosomal abnormalities
and syndromes of known etiology are excluded. For this
study of deliveries between 1997 and 2005, 409 microtia
cases, with or without additional defects, were compared
to 6,560 nonmalformed controls. Exposures studied
included vasoactive medications (primarily antihyperten-
sives, bronchodilators, decongestants, NSAIDs) and
smoking from 1 month preconception through the first
trimester and markers of vascular events (diabetes, hyper-
tension, multiple gestation). We calculated adjusted odds
ratios and 95% confidence intervals (OR; 95% CI) using
multivariable logistic regression.

Results: Risks were not appreciably increased for vasoac-
tive medications, smoking, and hypertension; where esti-
mates were stable, ORs ranged from 1.0 to 1.2. We
observed an increase in risk for multiple compared to sin-
gleton births (OR: 2.5; 95% CI: 1.5, 4.2). Of note, while
the risk estimate for gestational diabetes was slightly
increased (1.4; 1.0, 2.0), the estimate for Type 1 or Type 2
diabetes diagnosed before or during the index pregnancy
was larger (7.2; 4.0, 13.2). Further, in a sub-analysis that
explored the combination of NSAID use and diabetes
(Type 1/2 and gestational), the risk estimates for NSAIDs
alone and diabetes alone were 1.2 (0.9, 1.5) and 1.7 (1.2,
2.5), respectively, compared to 3.0 (1.8, 5.1) for those with
both exposures.

Conclusions: The findings suggest that microtia may be
part of a diabetic embryopathy rather than a manifesta-
tion of vascular disruption. The possible role of NSAIDs
in this mechanism should be explored further.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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31. The Clinical and Economic Costs Associated with Elevated
Triglyceride Levels

Bhakti Arondekar,1 Jennifer B Christian,2 Erin Buysman,3

Susan L Johnson,2 Kimberly A Lowe,4 John D Seeger,5

Terry A Jacobson.6 1US Health Outcomes, GlaxoSmithKline,
Philadelphia, PA, United States; 2GlaxoSmithKline, Durham,
NC, United States; 3Health Economics and Outcomes,
OptumInsight, Eden Prairie, MN, United States; 4Exponent
Health Sciences, Bellevue, WA, United States; 5Department of
Epidemiology, Harvard School of Public Health, Boston, MA,
United States; 6Department of Medicine, Emory University,
Atlanta, GA, United States.

Background: High levels of triglycerides (TG) are associ-
ated with increased rates of pancreatitis, diabetes, cardio-
vascular (CV) events, and chronic kidney disease (CKD).
However, little is known about how the incidence rates
and associated costs of these conditions varies across the
different categories of TG levels that are outlined by the
National Cholesterol Education Program Adult Treat-
ment Panel (NCEP ATP) III guidelines.

Objectives: To estimate the clinical and economic costs
among individuals in each TG category (normal:
<150 mg/dL; borderline high: 150–199 mg/dL; high
(HTG); 200–499 mg/dL; and severe hypertriglyceridemia
(SHTG): ‡500 mg/dL).

Methods: Utilizing two large US healthcare claims data-
bases, we identified 4,266,538 adults in the US between
June 2001 and December 2010, who maintained continu-
ous enrollment with medical and pharmacy claims for
‡6 months before their index TG lab value. We developed
Cox proportional hazards models to estimate the inci-
dence rates associated with the aforementioned outcomes
among patients in each TG category. We also quantified
the all-cause and CV-related utilization outcomes using
negative binomial regression models and constructed gen-
eralized linear models to evaluate predicted costs (includ-
ing all-cause and CV-related medical and pharmacy costs)
within these four TG categories.

Results: Using SHTG adults as the reference, we found
decreasing trends in the incidence rates and utilization
models associated with all four of the clinical events across
the TG categories. A similar pattern was observed in the
economic models. Specifically, the total all-cause medical
costs for individuals per year with SHTG, HTG, border-
line HTG, and normal TG levels were $9,502, $8,370,
$7,809, and $7,100, respectively. The total CV-related
costs within these same TG categories per individual per
year were $3,000, $2,145, $1,818, and $1,467, respectively.

Conclusions: These findings provide evidence supporting
the association between elevated triglycerides and an
increased risk of clinical events. This increased risk trans-
lates into substantial differences in annual healthcare utili-
zation and costs per individual.

32. Development of a Model Predicting the Medico-Economic
Impact of Telemonitoring for Patients with Heart Failure in
France

Samuel Aballéa,1 Patrice Verpillat,2 Mohamed-Elmoctar
Neine,1 Yevgeniy Goryakin,1 Mondher Toumi.1 1Creativ-
Ceutical, Paris, France; 2Market Access and Pricing
Strategies, Sanofi Group, Paris, France.

Background: Heart Failure (HF) is a serious condition
associated with frequent hospitalizations. Telemonitor-
ing (TM) can improve HF management and reduce all-
cause mortality, HF-related hospitalizations and related
costs.

Objectives: Amodel was developed to predict the effect of
TM on HF-hospitalizations and survival in HF patients in
France.

Methods: AMarkov modeling approach was used to sim-
ulate HF progression, with TM compared to usual care,
over a 2-year time horizon. The number of hospitaliza-
tions was considered as an indicator of disease progres-
sion. The model assumes that TM alerts can prevent
transitions to health states with increased risk of HF
decompensation. The effectiveness of TM in preventing
HF-hospitalizations and all-cause mortality was based on
published meta-analyses, and input data on literature and
French hospital statistics. Deterministic and probabilistic
sensitivity analyses were performed to assess uncertainty
around results.

Results: The model predicted that patients would survive
on average for 1.5 years after the 1st hospitalization for
HF decompensation, with 3.3 hospitalizations over a 2-
year time horizon. TM would increase life-expectancy by
0.9 months (corresponding to a reduction rate of 16.4%
in mortality), and would save 0.6 hospitalizations per
patient over 2 years (corresponding to a reduction of
6 days spent in hospital and a reduction rate of 18.1% in
hospitalization). Providing TM to 1,000 new HF patients
per year, after 1st hospitalization, would avoid approxi-
mately 590 hospitalizations over 2 years and save 1.3 m€
per year (2,009 average cost for HF-related hospitalization
in France = 4,455€).

Conclusions: The predicted numbers of HF-hospitaliza-
tions avoided and improvements of life-expectancy over a
2-year period support further investigations aiming to
develop TM for HF patients. The model predictions
appear consistent with data from the literature, but we
recommend updating it using information collected
through a TM program when implemented in clinical
practice.
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33. Are Vasodilators of Value in the Care of Patients
Hospitalized for Acute Heart Failure?

Mei Sheng Duh,1 Francis Vekeman,2 Adi Eldar-Lissai,1 Alex
Trahey,1 Siew Haw Ong,3 Alan H Gradman.4 1Analysis
Group, Inc., Boston, MA, United States; 2Analysis Group,
Inc., Washington, DC, United States; 3Novartis Pharma AG,
Basel, Switzerland; 4Temple University School of Medicine
(Clinical Campus), Pittsburgh, PA, United States.

Background: Despite limited evidence, guidelines recom-
mend the use of IV vasodilators in addition to diuretics
for the treatment of acute heart failure (AHF) patients
(pts) who are not hypotensive.

Objectives: To investigate whether pts hospitalized for
AHF and treated with IV loop diuretics in combination
with IV nitrates (NT) or IV nesiritide (NES) achieve better
outcomes compared to those receiving diuretics alone.

Methods: U.S. hospital records (2007–2009) from the
Marketscan Hospital Drug Database were analyzed to
identify pts’ first observed hospitalization with a primary
diagnosis of AHF. Pts <18 years old, with hypotension,
cardiogenic shock, myocardial infarction, and acute coro-
nary syndromes were excluded. Pts receiving diuretics
were matched pair-wise with pts receiving diuretics + NT
or diuretics + NES using the propensity score method.
Outcomes included in-hospital mortality, hospital length
of stay (LoS), and costs during the first AHF hospitaliza-
tion.

Results: Of 4,401 diuretic vs. diuretic + NT matched
pairs (mean age 70.1 years, 49% male) and 2,254 diuretic
vs. diuretic + NES matched pairs (mean age 70.4 years,
59% male) were identified. Diuretic + NT and diure-
tic + NES pts had longer LoS (7.3 and 7.9 days, respec-
tively) vs. diuretic pts (5.7 and 5.8 days for corresponding
pairs; p < 0.01). LoS in ICU was about 0.7 days longer
(p < 0.01) in both vasodilator cohorts vs. diuretics alone.
Mortality was similar between diuretic and diuretic +
NT pts (1.9% vs. 2.0%; p = 0.88) but higher among
diuretic + NES pts (2.2% vs. 3.1%; p = 0.05). Hospital-
ization costs were significantly greater in both vasodilator
cohorts (diuretics: $8,949 vs. diuretics + NT: $14,016,
p < 0.01; diuretics: $9,057 vs. diuretics + NES: $14,210,
p < 0.01).

Conclusions: This real-world study of pts hospitalized for
AHF indicates that neither NT nor NES in addition to
diuretics improve survival compared to diuretics alone,
and are associated with both longer LoS (>1.5 days) and
higher (57%) hospitalization costs. These data raise the
question as to whether currently available IV vasodilators
utilized to treat pts hospitalized for AHF are of value in
reducing in-hospital mortality, LoS, and costs.

34. Comparative Cost-Effectiveness of Interventions to
Improve Medication Adherence after Myocardial Infarction

Kouta Ito,1 William Shrank,1 Jerry Avorn,1 Amanda
Patrick,1 Troyen Brennan,2Elliott Antman,1 Niteesh
Choudhry.1 1Brigham and Women’s Hospital/Harvard
Medical School, Boston, MA, United States; 2C vs. Caremark,
Woonsocket, RI, United States.

Background: Non-adherence to secondary prevention
medications after myocardial infarction (MI) is extremely
common and contributes to poor health outcomes and
excess spending. Adherence may be improved in a variety
of ways, yet little is known about the relative costs and
effectiveness of these strategies.

Objectives: To evaluate the cost-effectiveness of interven-
tions intended to improve adherence to secondary preven-
tion medications among post-MI patients.

Methods: We developed a Markov state-transition model
to evaluate five strategies for improving adherence to sec-
ondary prevention medications after hospital discharge
for MI: (1) mailed education; (2) blister packaging; (3)
polypill; (4) disease management; and (5) usual care. The
main outcome measure was the incremental cost-effec-
tiveness ratio (ICER) of each intervention compared to
usual care as measured in dollars per quality-adjusted life
year (QALY) gained. Parameter estimates were derived
from clinical trials and other published sources. The anal-
ysis was performed from a societal perspective over a life-
time horizon and assumed a discount rate of 3% per
year.

Results: Compared with usual care, only mailed educa-
tion both improved health outcomes and reduced spend-
ing. The added cost of the polypill, disease management,
and blister packaging were $110,500, $148,100, and
$422,900 per QALY, respectively. The results were robust
to alterations in model parameters although the polypill
strategy became increasingly cost-effective at lower drug
prices, higher adherence, and under an assumption that its
therapeutic effect is equivalent to that of the individual
drug components. For example, at a cost-effectiveness
threshold of $100,000 per QALY, the polypill strategy
would be preferred over usual care if the monthly price of
the polypill decreased to $164 and would become cost-sav-
ing at a price of <$84 per month.

Conclusions: Mailed education may be a cost-saving strat-
egy for improving post-myocardial infarction medication
adherence. The polypill approach could also be cost-effec-
tive under favorable assumptions about its price, adher-
ence, and therapeutic effectiveness.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 17



35. Impact of Full Coverage for Preventive Medications after
Myocardial Infarction on the Time Course of Adherence

Robert J Glynn, William H Shrank, Jerry Avorn, Raisa
Levin, Niteesh K Choudhry. Division of
Pharmacoepidemiology and Pharmacoeconomics, Brigham and
Women’s Hospital, Boston, MA, United States

Background: Adherence to medications that are pre-
scribed after myocardial infarction is poor. The MI-
FREEE Trial evaluated whether elimination of out-of-
pocket costs would increase adherence and improve out-
comes (NK Choudhry et al. N Engl J Med 2011).

Objectives: We evaluated the short and long-term impact
of randomization to full prescription coverage on the
course of adherence to the three targeted drug classes (sta-
tins, beta-blockers [BB], and angiotensin-converting
enzyme inhibitors or angiotensin-receptor blockers [ACE/
ARB]), and a referent drug class (clopidogrel) with pre-
scription coverage unaffected by the intervention.

Methods: We enrolled patients discharged after myocar-
dial infarction and randomly assigned their insurance-
plan sponsors to full prescription coverage (1,494 plan
sponsors with 2,845 patients) or usual prescription cover-
age (1,486 plan sponsors with 3,010 patients) for the tar-
geted drug classes. Starting at randomization, we followed
subjects for up to ten 90-day intervals, and used prescrip-
tion claims to measure their percent days covered (pdc)
within each interval for each drug class. We used random
effects models to evaluate the relationship of full coverage,
time, and the interaction of time and coverage with adher-
ence.

Results: Mean PDC in the first 90 days after randomiza-
tion in the full (usual) coverage group was 50.0% (44.9%)
for statins, 47.9% (45.2%) for BB, 37.6% (33.9%) for
ACE/ARB, and 44.7% (43.5%) for clopidogrel. Adher-
ence declined significantly in an approximately linear fash-
ion over time in each drug class and coverage group, with
no significant time by coverage group interaction for any
of the drug classes. Average adherence throughout follow-
up was 5.0% higher for statins, 3.3% higher for BB, and
4.5% higher for ACE/ARB in the full relative to the usual
coverage group (each p < 0.001). For the referent drug
group, clopidogrel, average adherence was 0.7% higher in
the full coverage group (p = 0.43).

Conclusions: Full coverage yielded an immediate increase
in adherence, an effect that persisted at the same level
throughout follow-up. Additional approaches to enhance
adherence to therapies with proven benefits require evalu-
ation.

36. Contribution of Lifestyle Factors to Healthy-Adherer Bias
in Prevalent Users of Antihypertensive and Lipid-Lowering
Drugs

Mitsuyo Kinjo,1 Soko Setoguchi.2 1Internal Medicine,
Okinawa Chubu Hospital, Uruma, Okinawa, Japan; 2Duke
Clinical Research Institute, Durham, NC, United States.

Background: Adherence to drug therapy may be a surro-
gate marker for overall healthy behaviors leading to
healthy-adherer bias in epidemiologic studies. This might
be particularly emphasized in users of preventive drugs,
such as lipid-lowering (LL) or antihypertensive (AH)
agents. However, individual factors contributing to
healthy-adherer effects and their quantitative impacts are
not well described.

Objectives: To assess associations between prevalent use
of and adherence to preventive medications and healthy
lifestyle factors in a population-based sample from the
National Health and Nutrition Examination Survey,
1999–2008.

Methods: We identified subjects with uncomplicated
hypertension or hyperlipidemia without history of diabe-
tes, ischemic heart disease, heart failure, or cerebrovascu-
lar disease. We estimated the magnitude of association
between prevalent use of AH or LL medications and
demographic and lifestyle factors. Lifestyle factors of
interest were predictors of cardiovascular disease or cancer
risks, including dietary score, body mass index, exercise,
smoking, alcohol consumption, multivitamin use, and
self-reported health status.

Results: Among 5,069 patients with hypertension (3,310
users and 1,759 nonusers of AH drugs), users were more
likely to be older (mean age, 64 vs. 47 years) and women
(58% vs. 49%; all p < 0.05). After adjustment for age
and sex, prevalent users 65 years of older had significantly
less current smoking (odds ratio, 0.6), less binge drinking
(0.8), more exercise, lower self-reported poor health (0.75),
and less chronic obstructive lung disease (0.7). We
observed similar associations among patients with hyper-
lipidemia with and without LL drugs. The associations
were stronger among long-term adherers.

Conclusions: In a large representative US population, pre-
valent use or adherence to LL or AH drugs was associated
with healthier lifestyle factors. The results suggest that
healthy user or adherer can be explained, in part, by the
healthier lifestyles in prevalent users or adherers in the
elderly.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002
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37. Examination of Emergency Inpatient Readmissions within
30 Days from the First Hospitalised COPD Exacerbation in
England

Andrew M Lawton,1 Rachael D DiSantostefano,2 Hana
Müllerova.1 1Epidemiology, GlaxoSmithKline Research and
Development Ltd, Stockley Park West, Uxbridge, United
Kingdom; 2Epidemiology, GlaxoSmithKline Research and
Development, Research Triangle Park, NC, United States.

Background: COPD exacerbations requiring inpatient
admission have a significant impact on patients’ quality of
life, mortality risk and resource utilisation. The National
Health Service (NHS) is limiting reimbursement for read-
missions for the same reason occurring within 30 days of
discharge.

Objectives: Provide statistics for emergency COPD admis-
sions and emergency readmission within 30 days in Eng-
land.

Methods: This was a retrospective analysis using Hospital
Episode Statistics (HES) population data from England
(� 2010, re-used with permission). Patients with at least
one emergency admission (April 2005–March 2010) where
COPD was the primary diagnosis (ICD-10 J41–44) on the
first consultant episode with an admission were included.
This first emergency admission for COPD exacerbation
was the index admission. Emergency readmissions within
30 days of discharge were counted and stratified by age
and sex. Death in hospital was also tabulated. Data clean-
ing rules for multiple deaths, overlapping admissions and
inconsistent discharge dates were developed. The analysis
was performed on an IBM Netezza 1,000–1,006 high per-
formance appliance

Results: There were 244,112 emergency admissions for
COPD exacerbations during the observation period,
which was 3.6% of all emergency admissions. Of the
patients with an emergency admission for a COPD exacer-
bation, 7.2% died in hospital. Among those discharged
alive (N = 225,557), 18% of patients had an emergency
readmission for any reason, and 8.4% for COPD exacer-
bation, within 30 days. The COPD-related readmission
frequency increased with increasing age (7.2% 45–
59 years, 8.4% 60–74 years, 8.7% 75 year or older); it did
not differ by sex. The mean time to the emergency read-
mission for COPD within 30 days (N = 18,859) was
11.8 days (median, IQR: 10 [4–19]); 10.8% of these
patients died during their readmission, the proportion
increasing with age.

Conclusions: The burden of emergency COPD exacerba-
tion requiring hospitalisation is substantial: 18% of
COPD patients experienced an emergency readmission
within 30 days, with almost half attributed to COPD.
Nearly one in 10 patients died during admission or within
30 days of discharge.

38. Safety of Long-Acting beta Agonists (LABA) with or
without Inhaled Corticosteroids in Asthma

Mohsen Sadatsafavi,1 Carlo Marra,1 Larry Lynd,1 Mark
FitzGerald.2 1Faculty of Pharmaceutical Sciences, The
University of British Columbia, Vancouver, BC, Canada;
2Medicine, The University of British Columbia, Vancouver,
BC, Canada.

Background: Whether long-acting beta-agonists (LABAs)
are safe when combined with inhaled corticosteroids (ICS)
in the management of asthma is uncertain. Based on these
concerns the U.S. Food and Drug Administration (FDA)
has mandated companies who market these drugs to com-
plete a series of large randomized controlled safety trials.

Objectives: We used administrative health records of the
population of the province of British Columbia to assess
the risk of hospitalization or death in regular users of
ICS + LABA compared with regular users of ICS alone
or LABA alone.

Methods: We constructed a cohort of asthma patients
between 12 and 45 years old from 1997 to 2007. Within
this cohort, we matched patients with asthma-related hos-
pitalization or death to up to 20 control subjects based on
age, date of entry into the cohort, and up to six measures
of asthma severity. We categorized individuals as regular
users, non-regular users, or no-users of ICS, LABA, or
ICS + LABA in the 12 months prior to the index date
and calculated the risk ratio (RR) between comparison
groups.

Results: There were 2,797 cases which were matched to
25,014 controls. Compared to regular use of ICS, regular
use of ICS + LABA was not significantly associated with
an increased risk of adverse asthma events (RR = 1.03
[95% CI 0.79–1.35]). On the other hand, regular use of
LABA alone was associated with a significant increase in
risk compared to both regular use of ICS (RR = 2.22
[95% CI 1.43–3.45]) or to ICS + LABA (RR = 2.15
[95% CI 1.32–3.48]). Regular users of LABA had to
receive ICS for at least three quarters of a year to have a
risk comparable to non-regular LABA users. There were
no differences between regular users of ICS + LABA
who took their medications in separate inhalers compared
to those who received ICS and LABA regularly in single
inhalers (RR = 0.89 [95% CI 0.55–1.44]).

Conclusions: Regular use of ICS + LABA does not seem
to be associated with an increased risk of asthma-related
hospitalization or death. The regularity of ICS use in
patients who take LABA seems to be an important factor
in the prevention of adverse asthma events.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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39. Inhaled Corticosteroid (ICS) Use in Chronic Obstructive
Pulmonary Disease (COPD) and the Risk of Pneumoniaa

Kristijan H Kahler,1 Barbara Yawn,2 Haijun Tian,1 Frank
Li,1 Jie Zhang,1 Steve Arcona.1 1Novartis Pharmaceuticals
Corporation, East Hanover, NJ, United States; 2Department
of Research, Olmsted Medical Center, Rochester, MN, United
States.

Background: ICS are commonly prescribed to patients
with COPD, however, a recent Cochrane systematic
review of randomized control trials suggested that ICS
had an increased risk of pneumonia.

Objectives: To investigate the risk of pneumonia among
newly diagnosed COPD patients using different dose
equivalents of ICS in a US medical and pharmacy claims
database.

Methods: The Marketscan� Commercial and Medicare
Supplemental databases were used. Newly diagnosed
COPD patients (no diagnosis of COPD in previous
12 months) with at least two COPD diagnoses on dif-
ferent days and no history of pneumonia/ICS use in
the past 12 months were included. Patients with a
diagnosis of asthma, cystic fibrosis or lung cancer or
<45 years old in the 12-month baseline period or oral
corticosteroid use in the 5-year follow-up period were
excluded. Daily ICS use for each patient was con-
verted into fluticasone equivalents, classified into low-
dose (1–499 lg/daily), medium-dose (500–999 lg/daily)
and high-dose (‡1,000 lg/daily), and was constructed
as a time-dependent variable. Cox regression modeling
was employed to compare the risk of pneumonia onset
among ICS non-users vs. low-dose, medium-dose and
high-dose ICS users. Models were adjusted for baseline
characteristics, including age, gender, region, insurance
type, COPD diagnosis year, utilization of COPD medi-
cations, comorbidity, hospitalizations and emergency
room visits.

Results: Of 135,445 qualified patients were identified;
average age 67 (SD 13) years; 51.9% were male. During a
mean follow-up of 669 days, 28,750 (21.2%) patients had
pneumonia. The hazard ratios for ICS indicated a signifi-
cant increased risk for pneumonia (hazard ratio [HR] =
1.38, 95% CI 1.27–1.49 for low-dose users; HR = 1.69,
95% CI 1.52–1.88 for medium-dose users; and HR =
2.57, 95% CI 1.98–3.33 for high-dose users).

Conclusions: In this large US medical and pharmacy
claims database, the use of ICS in newly diagnosed COPD
patients appeared to be associated with an increased risk
of pneumonia.

40. Relative Exposure to Inhaled Steroids (Ratio ‘‘ICS-to-
Total Asthma Therapy’’): Concordant Data from Electronic
Medical Records (EMRs), Claims Data and Patient-Reported
Outcomes (PROs)

Laurent Laforest,1 Licaj Idlir,1 Gilles Devouasoux,2

Genevieve Chamba,3 Laurent Letrilliart,4 Laure Com
Ruelle,5 Eric H Van Ganse.1,2 1Pharmacoepidemiology,
CHU-Lyon, Claude Bernard University URM5558 CNRS,
Lyon, France; 2Respiratory Medicine, Croix-Rousse
University Hospital, Lyon, France; 3Pharmakeion, Lyon,
France; 4Department of General Practice, Claude Bernard
University, Lyon, France; 5Institute for Research and
Information in Health Economics (IRDES), Paris, France.

Background: In claims data, computation of ‘‘ICS-to-
total-asthma-therapy’’ ratios (R) has shown interest to
identify asthmatics more at risk of exacerbations, as a
result of insufficient exposure to ICS for their level of dis-
ease severity, and hence, poor control. However, ratios
have seldom been computed from other data sources.

Objectives: To study the relationship between asthma out-
comes and ratios computed in young adults (aged <45
years) from different sources: electronic medical records
(EMRs) (Cegedim-Strategic-Data), claims data, and
patient-reported outcomes (PROs) obtained from a phar-
macy-based survey.

Methods: In all settings, the primary comparison was
between non users (R = 0%), inadequate users
(0 < R < 50%) and adequate users (R ‡ 50%), as to
the following outcomes: asthma-related hospitalizations,
new episodes of oral steroids or antibiotics use, and
Asthma Control Test (Pharmacy-based study).

Results: In claims data (n = 2,162 mean age = 27 years,
52% females), inadequate users had higher rates of hospi-
talizations (p < 0.001), and oral steroids or antibiotics
use than other groups (p < 0.001 for both). Oral steroids
and antibiotics use were more common (p < 0.001 for
both) among inadequate users in EMRs (n = 4,587,
mean age = 28 years, 54% females). In the pharmacy-
based survey (n = 919, mean age = 37 years, 55%
females), inadequate users were more likely to be poorly
controlled, hospitalized for asthma (p < 0.001) and to
receive oral steroids (p < 0.001) for antibiotics
(p < 0.001).

Conclusions: Despite differences in study designs and in
patient baseline characteristics, conclusions were highly
concordant between the three data sources, with evidence
of poorer control in inadequate users, notably compared
to adequate users. Advantages and limitations of each
data source for the interpretation of ratios and assessment
of control will be discussed.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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41. Impact of Omalizumab Initiation on Emergency-
Department Visits, Hospitalizations and Corticosteroid Use in
Patients with Uncontrolled Asthma Using High-Dose Inhaled
Corticosteroids and Long-Acting Beta2-Agonists

Marie-Hélène Lafeuille,1 Jason Dean,1 Jie Zhang,2 Mei
Sheng Duh,3 Boris Gorsh,2 Patrick Lefebvre.1 1Groupe
d’analyse, Ltée, Montréal, QC, Canada; 2Novartis
Pharmaceuticals Corporation, East Hanover, NJ, United
States; 3Analysis Group, Inc., Boston, MA, United States.

Background: The goal of asthma pharmacologic therapy
is to achieve control, defined as limiting the current
impairment and reducing the risk for future deterioration
and exacerbations. Omalizumab is a monoclonal antibody
indicated for moderate to severe allergic asthma patients
with inadequately controlled symptoms.

Objectives: This study evaluated the impact of oma-
lizumab on emergency-department (ED) visits, hospital-
izations and corticosteroid use among uncontrolled
asthma patients using high-dose inhaled corticosteroids
(ICS) prior to initiating omalizumab.

Methods: Health insurance claims from the MarketScan
database (2002Q1–2009Q1) were analyzed. Patients with
‡12 months of continuous insurance coverage prior to and
after the first omalizumab dispensing, ‡8 weeks of high-
dose ICS use, ‡8 weeks of long-acting beta2-agonist
(LABA) use, and uncontrolled asthma at baseline were
included. A retrospective analysis was conducted to quan-
tify the impact of omalizumab on resource use by compar-
ing ED visits, hospitalizations, and corticosteroid use
1 yearbefore andafter omalizumab initiation.A1-yearper-
iodwas chosen to cover anypotential seasonality impacts.

Results: A total of 644 patients (mean age: 49.9 years;
female: 59.2%) formed the study population. Omalizumab
was associated with a 48.6% reduction in the proportion
of patients with ‡1 asthma-related ED visits (pre vs. post-
omalizumab period: 21.4% vs. 11.0%, p < 0.001) and
40.8% reduction in asthma-related hospitalizations
(25.0% vs. 14.8%, respectively, p < 0.001). Compared to
the pre-omalizumab period, the use of ICS decreased sig-
nificantly after omalizumab initiation (7.8 vs. 6.5 dispen-
sings, p < 0.001; 41.9% of patients had a reduction in
ICS use). A similar reduction in oral corticosteroid use was
observed (5.0 vs. 3.6 dispensings, p < 0.001; 53.3% of
patients had a reduction in oral corticosteroid use).

Conclusions: The results of the current study showed that
omalizumab treatment initiation was associated with sta-
tistically significant reductions in ED visits, hospitaliza-
tions and corticosteroid use.

42. Effectiveness of Omalizumab on Asthma Exacerbations
Following Its Introduction in a Large Cohort of Patients with
Severe Uncontrolled Asthma

Lamiae Grimaldi-Bensouda,1,2 Mahmoud Zureik,3 Michel
Aubier,4 Marc Humbert,5,6,7 Jean Levy,8 Jacques
Benichou,9,10 Lucien Abenhaim,11,12 Mathieu Molimard,13

PAX Group.1,12 1LA-SER, Paris, France; 2Conservatoire
National des Arts et métiers and Equipe d’accueil
‘Pharmacoépidémiologie et maladies infectieuses,’’ Pasteur
Institute, Paris, France; 3INSERM U744, Institut Pasteur de
Lille, Lille, France; 4Service de Pneumologie A, Hôpital
Bichat, Paris, France; 5Université Paris-Sud, Faculté de
Médecine, Kremlin-Bicêtre, France; 6AP-HP, Service de
Pneumologie et Réanimation Respiratoire, Hôpital Antoine
Béclère, Clamart, France; 7INSERM U999, IPSIT, Centre
Chirurgical Marie-Lannelongue, Le Plessis-Robinson, France;
8Clinique de Pneumologie, Saint-Ouen, France; 9Unité de
biostatistique, CHU de Rouen, Rouen, France; 10Inserm U657,
Institut Hospitalo-Universitaire de Recherche Biomédicale and
Unité de Rouen, Rouen, France; 11Department of
Epidemiology, London School of Hygiene and Tropical
Medicine, London, United Kingdom; 12LA-SER Europe Ltd,
London, United Kingdom; 13Département de Pharmacologie,
INSERM U657, University of Victor Segalen Bordeaux 2,
CHU de Bordeaux, Bordeaux, France.

Background: Omalizumab has been shown to decrease
the risk of hospitalisation or emergency visits in patients
with uncontrolled severe allergic asthma as compared to
placebo.

Objectives: This longitudinal study observed the condi-
tions under which omalizumab is prescribed in real-life
settings; and assessed whether its use, as an add-on ther-
apy alongside standard treatments, decreases the risk of
severe asthmatic exacerbations.

Methods: A cohort of adult patients with uncontrolled
severe asthma despite optimal treatment with inhaled and
oral corticosteroids and a long-acting beta2-agonist, but
no treatment with omalizumab upon entry, was assem-
bled. Risk of hospitalisation and/or emergency room visits
for asthma exacerbation was assessed using the Ander-
sen–Gill extension of the Cox model for repeated events
controlling for age, gender, smoking history, body mass
index, gastro-oesophageal reflux, allergic status, allergic
rhinitis, treatment, and hospitalisation or emergency room
visits for asthma in the 2 months prior to omalizumab
treatment.

Results: Overall, 163 physicians recruited 767 patients, of
whom 374 took omalizumab at least once (mean observa-
tion period: 20.4 months). Omalizumab use was associ-
ated with an adjusted relative risk of hospitalisation and/
or emergency room visits for asthma of 0.57 (95% confi-
dence interval: 0.43–0.78). In omalizumab users, the
adjusted relative risk of hospitalisation and/or emergency
room visits for asthma during omalizumab treatment vs.

� 2012 The Authors
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non-treatment periods was 0.40 (95% confidence interval:
0.28–0.58).

Conclusions: Add-on omalizumab significantly decreases
the risk of hospitalisation/emergency room visits in
patients with uncontrolled severe asthma in the real-life
practice.

43. Pattern of Anticoagulation Control and Risk of Stroke,
Bleeding and Mortality

Hendrika A van den Ham,1 Olaf H Klungel,1 Hubert GM
Leufkens,1 Tjeerd P van Staa.1,2 1Pharmacoepidemiology and
Clinical Pharmacology, Utrecht Institute for Pharmaceutical
Science, Utrecht, Netherlands; 2General Practice Research
Database, Medicines and Healthcare products Regulatory
Agency, London, United Kingdom.

Background: Anticoagulation with warfarin, if well con-
trolled, reduces the risk of ischaemic stroke in patients
with atrial fibrillation (AF). There are only limited data
on how best to describe the long-term pattern of anticoag-
ulation control, including variations over time.

Objectives: To evaluate and compare different methods
for describing International Normalized Ratio (INR) over
time in predicting the risk of stroke, bleeding and overall
mortality.

Methods: The study cohort consisted of adults aged
>40 years with AF and with at least 3 laboratory
records of INR within 6 months in the UK General
Practice Research Database. Two methods were used to
describe INR control; (1) percentage of time spent
within therapeutic range (2.0–3.0) and (2) determination
of different patterns of INR control using factor and
cluster analysis. Nested case-control studies determined
the risk of stroke, bleeding and mortality. Furthermore,
the additional value of cluster analysis compared to per-
centage of time in range for prediction of outcomes
was determined.

Results: The study population included 27,381 patients
with a median follow-up of 3 years. The risks of stroke
(<30% HR 2.60 95% CI [1.69–3.98]), major bleed (<
40% HR 1.26 95% CI [1.04–1.52]), minor bleed
(<40% HR 1.55 95% CI [1.22–1.96]) and mortality
(<30% HR 3.76 95% CI [3.0–4.68]), were higher in
patients with low percentage of time spent within thera-
peutic range compared to patients who were in thera-
peutic range at all times. From a total of six identified
clusters, cluster 2 and 6 (both most unstable INR pat-
terns), where associated with an increased risk of mor-
tality (HR 3.37 95% CI [2.71–4.2], HR 10.7 95% CI
[8.27–13.85]), major (HR 1.45 95% CI [1.16–1.81], HR
1.6 95% CI [1.13–2.26]) and minor (HR 1.81 95% CI
[1.35–2.41], HR 2.13 95% CI [1.39–3.27]) bleed, and
stroke (HR 2.14 95% CI [1.4–3.25], HR 3.42 95% CI
[2.08–5.63]).

Conclusions: We confirmed that percentage of time in
range predicts risk of stroke, bleeding and overall mortal-
ity. Cluster analysis of INR patterns improved prediction,
beyond percentage of time spent in therapeutic range and
may help to identify high risk patients who will need care-
ful monitoring.

44. The Use of Single, Dual, or Triple Antithrombotic
Therapy and the Risk of Bleeding Events in Patients with
Atrial Fibrillation

Laurent Azoulay,1,2 Sophie Dell’Aniello,1 Teresa Simon,3

Christel Renoux,1 Samy Suissa.1,4 1Centre for Clinical
Epidemiology, Jewish General Hospital, Montreal, QC,
Canada; 2Department of Oncology, Jewish General Hospital,
Montreal, QC, Canada; 3Bristol-Myers Squibb, Lawrenceville,
NJ, United States; 4Department of Epidemiology, Biostatistics,
and Occupational Health, McGill University, Montreal, QC,
Canada.

Background: Patients with atrial fibrillation (AF) often
receive, in addition to warfarin, antithrombotic agents to
manage other comorbid conditions. Few population-
based studies have quantified the bleeding risk associated
with the concurrent use of these therapies.

Objectives: To quantify the bleeding risk associated with
single therapy of warfarin, aspirin, and clopidogrel, as well
as combinations of these in patients with AF.

Methods: Using the General Practice Research Database,
a nested case-control analysis was conducted within a
population-based cohort of patients diagnosed with AF
between 1993 and 2008. All cases experiencing a bleeding
event during follow-up were matched with up to ten con-
trols on age, sex, and date of cohort entry, selected from
the case’s risk set. Conditional logistic regression was used
to estimate adjusted rate ratios (RR) of bleeding associ-
ated with current use of warfarin, aspirin, and clopidogrel
in single therapy, as well as in dual and triple therapy, as
compared with non-use of any therapy. All RRs were
adjusted for potential confounders, which included life-
style habits (smoking, excessive alcohol use) and comor-
bidities/drug use.

Results: The cohort included 70,766 patients with AF, of
whom 10,850 experienced a bleeding event during follow-
up (rate: 4.2/100/year). In single therapy, the use of warfa-
rin was associated with the highest increased risk (RR:
2.07, 95% CI: 1.93–2.22), followed by clopidogrel (RR:
1.63, 95% CI: 1.42–1.88) and aspirin (RR: 1.25, 95% CI:
1.17–1.34). In dual therapy, a higher increased risk was
observed for combinations containing warfarin (warfarin-
aspirin: RR: 2.87, 95% CI: 2.58–3.18, and warfarin-clopi-
dogrel: RR: 2.79, 95% CI: 2.17–3.57), than those not con-
taining warfarin (aspirin-clopidogrel: RR: 1.71, 95% CI:
1.46–1.99). Triple therapy of warfarin-aspirin-clopidogrel
was associated with the highest increased risk (RR: 3.80,
95% CI: 2.74–5.26).

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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Conclusions: This large population-based study suggests
that all antithrombotic therapies are associated with an
elevated risk of bleeding, though the risks increase with
dual and triple therapy, particularly in combinations con-
taining warfarin.

45. Intrauterine Devices and the Risk of Uterine Perforations:
Interim Results from the EURAS-IUD Study

Klaas Heinemann, Suzanne Reed, Jürgen Dinger. ZEG –
Berlin Center for Epidemiology and Health Research, Berlin,
Germany

Background: Uterine perforation is a potentially serious
complication of intrauterine device (IUD) use. The abso-
lute risk of uterine perforation associated with levonorge-
strel-releasing IUDs (LNG-IUD) 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 uterine
perforation rate in women using Intrauterine Devices
(IUD).

Methods: Large, comparative, multinational, prospective,
non-interventional cohort study with new users of differ-
ent types of IUDs: LNG-IUDs and copper IUDs. The
combined cohort will include approximately 60,000
women in six European countries (Germany, Austria,
UK, Finland, Poland and Sweden). The study started in
2006 and recruitment will end in 2012. Both the women
and their treating physicians receive a follow-up question-
naire 12 months after enrolment. All patient-reported out-
comes of interest are validated by the women’s treating
physicians. A multifaceted four-level follow-up procedure
ensures low loss to follow-up rates. The analysis is based
on Cox regression models comparing the cohorts.

Results: In October 2011 54,584 women were recruited
(70% LNG-IUDs, 30% copper IUDs). The interim
results found 31 perforations with LNG IUD (0.81 per
1,000 insertions [95% CI: 0.55–1.15]) and eight with cop-
per IUD (0.49 per 1,000 insertions [95% CI: 0.21–0.97]).
Thirty of the 39 perforations were associated with poten-
tial risk factors for perforation (e.g., breast feeding, ana-
tomical anomalies). None of the perforations led to
generalized septic syndromes, nor to malfunctions of the
bowel or bladder. A total of 35 contraceptive failures have
been reported (six LNG-IUD, 29 copper-IUD), giving a
contraceptive failure rate of 0.02 (95% CI: 0.01–0.05) per
100 women years for LNG-IUD and 0.26 (95% CI: 0.17–
0.37) for copper-IUD. The contraceptive failure rate ratio
for LNG-IUD vs. copper-IUD was 0.08 (95% CI: 0.03–
0.19). Updated results will be presented at the ISPE meet-
ing.

Conclusions: Perforation rates for the two cohorts were
within the expected range of 0.5–1.0/1,000 insertions.
Review of other safety outcomes did not show a safety sig-
nal for LNG-IUD compared to copper IUDs.

46. Selective Serotonin Reuptake Inhibitor Use and
Perioperative Bleeding and Mortality in Patients Undergoing
Coronary Artery Bypass Grafting

Joshua J Gagne, Jennifer M Polinski, Jeremy A Rassen,
Michael A Fischer, John D Seeger, Jessica A Myers, Jun Liu,
Sebastian Schneeweiss, Niteesh K Choudhry. Division of
Pharmacoepidemiology and Pharmacoeconomics, Department
of Medicine, Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA, United States

Background: By reducing platelet serotonin levels, selec-
tive serotonin reuptake inhibitors (SSRIs) might reduce
platelet aggregation and increase bleeding risk. Several
small studies report mixed findings about the safety of
SSRI exposure among patients undergoing coronary
artery bypass grafting (CABG).

Objectives: To compare in-hospital post-CABG bleeding
and mortality rates among patients exposed to SSRIs,
other antidepressants (ADs), and no ADs.

Methods: We assembled a cohort of patients who under-
went CABG between 2004 and 2008 using the Premier
database, which captures inpatient claims data for
approximately one in six hospitalizations in the US. In
order to measure pre-CABG antidepressant exposure, we
included only CABG procedures performed on hospital
day ‡2. We classified patients’ exposure status according
to whether they received SSRIs or other ADs on any hos-
pital day prior to CABG. Patients with no antidepressant
exposure prior to CABG formed the referent group. We
identified potential confounders at the patient-, surgery-,
and hospital-levels. We defined post-CABG bleeding
events as transfusions of ‡3 units of packed red blood cells
on a single day, any transfusion of platelets, fresh frozen
plasma or cryoprecipitate, or any upper or lower gastroin-
testinal endoscopy. We used adjusted Cox proportional
hazards models to compare bleeding and mortality rates
among the three exposure groups. In sensitivity analyses,
we further stratified the Cox models on hospital day of
CABG.

Results: Of 132,680 eligible patients, 7,112 received pre-
CABG SSRIs, 1,905 received other ADs, and 123,663
received no ADs. The incidence of major bleed was 4.0%
and 3,643 (2.7%) patients died. Compared to no exposure,
neither SSRIs (HR, 0.94; 95% CI, 0.83, 1.06) nor other
ADs (1.03; 0.82, 1.29) increased major bleeding risk. Nei-
ther SSRIs (0.94; 0.82, 1.09) nor other ADs (0.83; 0.62,
1.12) increased mortality risk. Stratification by day of
CABG did not alter the results.

Conclusions: In this study of >100,000 patients undergo-
ing CABG, we did not observe an increased risk of bleed
or death associated with pre-operative SSRI or other AD
exposure.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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47. Risk of Acute Myocardial Infarction (AMI), Stroke, and
Death in Parkinson’s Disease (PD) Patients Treated with
Entacapone (Entac) or Other Adjunctive Therapies (AT)

David J Graham,1 James R Williams,1 Ya-Hui Hsueh,1

Katlyn Calia,2 Mark Levenson,1 Simone P Pinheiro,1

Thomas E MaCurdy,2,3 Chris Worrall,4 Jeffrey A
Kelman.4 1Center for Drug Evaluation and Research, Food
and Drug Administration, Silver Spring, MD, United States;
2Acumen, LLC, Burlingame, CA, United States; 3Stanford
University, Palo Alto, CA, United States; 4Centers for
Medicare and Medicaid Services, Washington, DC, United
States.

Background: Entac is a COMT inhibitor that modestly
reduces on-off fluctuations in PD patients treated with L-
dopa. The randomized trial, STRIDE-PD, unexpectedly
found an increased risk of AMI with Entac vs. placebo in
PD patients.

Objectives: To test if AMI, stroke, or mortality risk is
increased in PD patients treated with Entac compared
with other AT.

Methods: Propensity score (PS)-matched retrospective
new-user cohorts of patients initiating Entac or AT (dopa-
mine agonists and/or selective MAO-B inhibitors) from
2007 to 2010. PS model included variables for socio-demo-
graphics, cardiovascular disease (diagnoses, drugs), other
chronic medical conditions (diagnoses, drugs), L-dopa
treatment history, PD-related complications, and frailty
indicators.

Setting: Community-dwelling, Medicare beneficiaries age
‡65 years with at least 12 months prior enrollment in
Parts A, B, and D, ‡2 prior PD diagnoses, and prior L-
dopa treatment.

Exposures: Entac vs. AT (reference).

Outcomes: Hospitalized AMI, stroke, and death while on
therapy. Pre-specified analyses for effect modification by
treated diabetes, ischemic heart disease, kidney failure,
and complications of PD were performed.

Statistics: Cox proportional hazards regression.

Results: Cohortsincluded8,681Entac-and17,362AT-trea-
ted PD patients with close covariate balance, contributing
7,954 person-years of follow-up on treatment, duringwhich
there were 106 AMIs, 89 strokes, and 201 deaths. The
adjustedhazardratios(HR)(95%CI)comparingEntacwith
other AT were 0.86 (0.57–1.30) for AMI, 0.85 (0.54–1.35)
for stroke, and 0.79 (0.58–1.07) for death. There was effect
modification of stroke risk by PD complications status: PD
without complications – HR (stroke) = 0.48 (0.26–0.89);
PDwithcomplications–HR(stroke) = 2.18(1.02–4.63).

Conclusions: The risks of AMI, stroke, and death were
not increased in PD patients treated with Entac compared
with AT. Risk of stroke was reduced in Entac-treated
patients without complicated PD and increased in Entac-

treated patients with PD complications. Additional study
of this unexpected effect is needed.

48. Heralding of STEMI and NSTEMI: A Prospective
CALIBER Study

Emily Herrett,1 Julie George,2 Harry Hemingway,2 Liam
Smeeth.1 1Non Communicable Disease Epidemiology, London
School of Hygiene and Tropical Medicine, London, United
Kingdom; 2University College London, London, United
Kingdom.

Background: Large, prospective evaluations of atheroscle-
rotic disease manifestations and risk factors among people
who eventually experience ST-elevation myocardial infarc-
tion (STEMI) and non ST-elevation myocardial infarction
(NSTEMI) have not previously been reported.

Objectives: To compare the evolution of atherosclerotic
disease and cardiovascular risk between people with
STEMI and NSTEMI.

Methods: We linked electronic health records in primary
care from the UK GPRD (median 9 years’ prospective
data on the onset and prevalence of coronary, cerebrovas-
cular and peripheral arterial disease, risk factors and use
of blood pressure lowering, lipid lowering and antiplatelet
medications) to the national registry of myocardial infarc-
tion, (the Myocardial Ischaemia National Audit Project)
and compared patients with STEMI (n = 3,780) and
NSTEMI (n = 4,394).

Results: Overall 29% (95% CI 28–31%) of STEMI
patients and 51% (49–52%) of NSTEMI patients were
heralded by previous atherosclerotic disease. Patients with
NSTEMI were more likely to have atherosclerotic disease
at more than one arterial site (NSTEMI 15% ‡2 sites,
STEMI 6%) and longer-standing disease. The majority of
prior atherosclerotic disease was coronary but a third of
heralding in STEMI and a fifth in NSTEMI was periph-
eral or cerebrovascular alone. There was a 3 month period
preceding both STEMI and NSTEMI during which the
rate of coronary disease diagnoses was increased, but
there was no equivalent increase in the rate of peripheral
or cerebral diagnoses. In patients without any diagnosed
atherosclerotic disease, 79% of STEMI and 80% of
NSTEMI patients had at least one elevated risk factor,
but prevalence of all risk factors, except smoking, was
higher in patients with NSTEMI.

Conclusions: The longitudinal pattern of prior atheroscle-
rotic disease and risk factors is markedly different for
STEMI and NSTEMI, supporting the hypothesis that
STEMI and NSTEMI are two different pathophysiologi-
cal entities. The high prevalence of heralding and the long
duration between first diagnosis and MI implies that for
many patients there is ample opportunity to provide
appropriate secondary prevention.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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49. Risk of Bladder Cancer in Diabetic Patients Treated with
Rosiglitazone or Pioglitazone: A Nested Case-Control Study

Fei-Yuan Hsiao,1 Pei-Hua Hsieh,1 Wen-Foung Huang,2 Yi-
Wen Tsai,2 Churn-Shiouh Gau.1,3,4 1Graduate Institute of
Clinical Pharmacy, College of Medicine, National Taiwan
University, Taipei, Taiwan; 2Institute of Health and Welfare
Policy, National Yang-Ming University, Taipei, Taiwan;
3Center for Drug Evaluation, Taipei, Taiwan; 4Food and Drug
Administration, Department of Health, Executive Yuan,
Taipei, Taiwan.

Background: Evidence has emerged that pioglitazone may
increase the risk of bladder cancer, but the association has
not been confirmed. This potential risk also has not been
evaluated in users of rosiglitazone.

Objectives: Using Taiwan’s National Health Insurance
research database (NHIRD), this large population-based
nested case-control study was conducted to explore the
relationship between the use of thiazolidinediones (rosig-
litazone and pioglitazone) and risk of bladder cancer in
diabetic patients.

Methods: We identified 3,412 cases of newly diagnosed
bladder cancer and 17,060 controls among diabetic
patients. Multivariable conditional logistic regressions
were used to estimate the association between exposure
(timing and duration) to thiazolidinediones and bladder
cancer. Duration of rosiglitazone or pioglitazone use was
defined based on the cumulative days of exposure prior to
the index date : <1, 1–2, and >2 years.

Results: Rosiglitazone and pioglitazone use were associ-
ated with risk of bladder cancer and the associations were
stronger with longer term of exposure to thiazolidinedi-
ones (pioglitazone < 1 year odds ratio (OR) 1.45 (95%
confidence interval (CI) 1.12–1.87, p < 0.01), 1–2 years
OR 1.74 (95% CI 1.05–2.90, p = 0.03), and ‡2 years OR
2.93 (95% CI 1.59–5.38, p < 0.01); rosiglitaz-
one < 1 year OR 0.98 (95% CI 0.82–1.17, p = 0.81), 1–
2 years OR 1.78 (95% CI 1.31–2.39, p < 0.01) and
‡2 years OR 2.00 (95% CI 1.37–2.92, p < 0.01).

Conclusions: Long-term exposure to thiazolidinediones
(pioglitazone and rosiglitazone) was associated with
higher odds of bladder cancer, and the highest odds were
seen in thiazolidinedione users with ‡2 years of exposure.

50. Long-Term Therapy with Thiazolidinediones May Be
Associated with Increased Incidence of Bladder Cancer

Ronac Mamtani,1 Kevin Haynes,2 Warren B Bilker,2 David J
Vaughn,1Brian L Strom,2 Karen Glanz,2 James D
Lewis.2 1Department of Medicine, Perelman School of
Medicine at the University of Pennsylvania, Philadelphia, PA,
United States; 2Department of Biostatistics and Epidemiology,
Perelman School of Medicine at the University of
Pennsylvania, Philadelphia, PA, United States.

Background: Several regulatory agencies recently warned
prescribers that use of pioglitazone (PIO), a thiazolidinedi-
one (TZD), may increase the risk of bladder cancer.
France and Germany removed the drug from their mar-
kets, although the rest of Europe did not. The risk from
other TZDs is unknown.

Objectives: To compare bladder cancer risk with use of
TZDs relative to sulfonylureas (SUs), and between PIO
and rosiglitazone (ROSI).

Methods: This cohort study included 59,855 patients with
type II diabetes mellitus who initiated treatment with a
TZD or sulfonylurea (SU) from 2000 to 2010 using The
Health Improvement Network database. Exposure to a
TZD was defined as receipt of two prescriptions for either
ROSI or PIO within 6 months. The primary outcome was
an incident diagnosis with bladder cancer. We used Cox
proportional hazards models to calculate relative hazards
of bladder cancer in patients exposed to TZDs in compari-
son to the reference group of SU users, adjusted for con-
founders. Cox regression was also used to assess whether
the relative risk of bladder cancer increased with increas-
ing duration of TZD therapy and time since initiating a
TZD.

Results: There were 60 incident diagnoses of bladder can-
cer in the TZD cohort (n = 18,459) and 137 in the SU
cohort (n = 41,396). There was no significant difference
in bladder cancer risk between the cohorts (HR 0.93, 95%
CI 0.68–1.29) when short term exposure was included in
the exposure definition. In contrast, the risk of bladder
cancer was increased among patients with the longest
duration of TZD vs. SU therapy (HR 3.25 [95% CI 1.08–
9.71] for ‡5 years of use), and among those with the lon-
gest time since initiation of therapy (HR 2.53 [95% CI
1.12–5.77] for ‡5 years since first use). Bladder cancer risk
also increased with increasing time since initiation of piog-
litazone (p-trend < 0.001) and rosiglitazone (p-trend =
0.006). Direct comparison of pioglitazone to rosiglitazone
did not demonstrate significant differences in cancer risk
(p = 0.49) or with increasing time since initiation (p-
trend = 0.12) or duration of therapy (p-trend = 0.75).

Conclusions: Long-term TZD therapy may be associated
with an increased risk of bladder cancer, which appears to
be a class effect.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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51. Effect of Metformin vs. Other Antidiabetic Drugs on
Colorectal Cancer Stage

Susan Spillane,1 Kathleen Bennett,1 Linda Sharp,2 Thomas I
Barron.1 1Department of Pharmacology and Therapeutics,
Trinity College Dublin, Dublin, Ireland; 2National Cancer
Registry Ireland, Cork, Ireland.

Background: Preclinical and observational studies suggest
that use of metformin, a non insulin-releasing antidiabetic
drug (ADD), reduces cancer risk. Laboratory studies sug-
gest metformin prevents tumour metastases. We investi-
gated, for the first time, associations between metformin
use and tumour stage at diagnosis in colorectal cancer
(CRC).

Objectives: To determine associations between metformin
exposure (vs. other ADDs) and likelihood of presenting
with no nodal or metastatic tumour involvement (node-
met-) in CRC.

Methods: National Cancer Registry Ireland records were
linked to state-funded (means-tested) prescription claims
data and used to identify incident stage TI-TIII CRC
diagnosed 2001–2006 in this cohort study. Patients who
received ADDs in the year prior to diagnosis were divided
into three groups; those who received metformin only
(MET), those who received ADDs other than metformin
(OTHER) and those who received both (BOTH). The
metformin-receiving groups were subdivided into high/
low metformin exposure. Multivariate logistic regression
models were used to predict the probability of node-met-
status for each drug exposure group. Odds ratios (OR)
were adjusted for age, sex, tumour size and grade, comor-
bidity, year of diagnosis, smoking and aspirin exposure.
Adjusted risk differences were estimated using log-bino-
mial regression to aid interpretation.

Results: Of 3,588 stage TI–TIII CRC patients were identi-
fied; 294 patients received an ADD in the year prior to
diagnosis. Exposures were as follows: MET (high):
n = 43, (low): n = 34; BOTH (high metformin):
n = 49, (low metformin): n = 67; OTHER: n = 101.
MET (high exposure), relative to OTHER, was associated
with a significantly increased likelihood of node-met- diag-
nosis (OR = 2.59, 95% CI 1.16–5.76). This corresponded
to a log-binomial estimated risk difference of 0.20 (95%
CI 0.02–0.38). This benefit was limited to patients who
received metformin without any other ADDs.

Conclusions: High exposure to metformin (relative to
other ADDs) was associated with less advanced CRC at
diagnosis. This benefit was not observed in patients with
high metformin exposure who also received other ADDs.
These results affirm preclinical findings.

52. Comparative Lung Cancer Mortality with Inhaled Insulin
or Comparator: An Observational Follow-Up Study of
Patients Previously Enrolled in Exubera Controlled Clinical
Trials (FUSE)

Nicolle M Gatto,1 Daniel O Koralek,1 Michael B Bracken,2

William T Duggan,1 Joanna Lem,1 Sol S Klioze,1 Neville C
Jackson.1 1Pfizer Inc, Groton, NY, United States; 2Yale
University Schools of Public Health and Medicine, New
Haven, CT, United States.

Background: Exubera was the first inhaled insulin
approved for treatment of diabetes mellitus. An imbalance
of newly diagnosed lung cancer cases was observed in the
Exubera clinical program but may have been due to case
ascertainment/diagnostic bias. Follow-up of the Exubera
clinical program population provided the largest source
population for study of Exubera use and lung cancer risk.

Objectives: To estimate the primary lung cancer mortality
rates and corresponding rate ratio among Exubera-
(EXU) and comparator-treated (COMP) subjects.

Methods: A non-interventional follow-up study of pri-
mary lung cancer among subjects previously enrolled in
any of 17 prior Exubera clinical studies, with retrospective
and prospective components. Sites from 25 countries par-
ticipated in FUSE and enrolled patients were followed for
an additional 2 years for incidence of fatal primary lung
cancer, all-cause mortality and primary lung cancer inci-
dence.

Results: (Preliminary, final adjudicated results available
April 2012) Of 7,448 patients in the original trials (all con-
tributed retrospective data), 4,356 were from sites that
participated in FUSE and were eligible to participate in
the prospective follow-up. Of these, 2,637 (60.5%) were
enrolled, 10% more than anticipated. Comparing total
person-years (PYs) (retrospective + prospective) there
were 12,327 PYs among EXU and 11,614 PYs among
COMP. Reports of primary lung cancers were higher in
EXU (14) compared with COMP (4) (crude hazard ratio
(HRc) = 3.23; 95% CI 1.06–9.80). The incidence rate of
reported primary lung cancer mortality was 0.45 per 1,000
PYs for EXU and 0.19 per 1,000 PYs for COMP,
(HRc = 2.30; 95% CI 0.45–11.85). The incidence rate of
all-cause mortality was 6.70 per 1,000 PYs for EXU and
8.43 per 1,000 PYs for COMP (HRc = 0.79; 95% CI
0.58–1.07).

Conclusions: Based on un-adjudicated reports, there
appears to be a 3.2-fold risk of lung cancer and 2.3-fold
risk of lung cancer mortality among patients randomized
to Exubera. There was no evidence of increased risk of all
cause mortality.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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53. Risk of First Severe Hypoglycaemic (SH) Coma Event
among Patients with Diabetes Who Initiate the Use of Detemir
(IDet), Glargine (IGla) and NPH Insulins: A Nationwide
Register-Linkage Study in Finland

Pasi Korhonen,1 Fabian Hoti,1 Panu Erästö,1 Sari
Mäkimattila,2 Tero Saukkonen,2 Jari Haukka.1 1EPID
Research, Espoo, Finland; 2Novo Nordisk Farma, Espoo,
Finland.

Background: Long-acting basal insulin analogues have
been shown to have a positive effect on the balance
between effective glycaemic control and hypoglycaemic
risk compared to NPH insulin in randomized studies. Evi-
dence from real-life use settings is needed.

Objectives: To estimate and compare the incidence of SH
coma events, among diabetes patients who initiate the use
of detemir, glargine, and NPH insulins.

Methods: This is a nationwide register-linkage cohort
study of the Finnish health care databases during the fol-
low-up period 2000–2009. The study cohort contained all
insulin naive diabetic patients and who had purchased at
least one prescription of insulins during the follow-up per-
iod 2000–2009. Prescriptions were converted into continu-
ous drug exposure periods based on the defined daily
doses purchased. SH coma event which was defined as an
event leading to hospitalization or a visit to secondary
health care due to hypoglycaemic coma. The adjusted haz-
ard ratio (HR) estimates with 95% confidence intervals
(CI) were estimated using the conventional Cox propor-
tional hazards model. The robustness was evaluated in
sensitivity analyses.

Results: Total population comprised 137,994 patients and
75,682 (54.8%) of them were insulin naive. Five thousand
six hundred and sixty-nine patients experienced at least
one SH event during a mean follow-up time of 3.9 years.
The crude incidence (per 1,000 years) of first SH event
was 13.52 (IDet), 18.25 (IGla) and 20.78 (NPH). HR
(95% CI, p-value) were 0.74 (0.64–0.85, <0.001) for Idet
and 0.88 (0.81–0.97, 0.006) for Igla when NPH was used
as reference. Idet had a 16.6% (5.1–26.7%, 0.006) lower
SH risk than Igla. Sensitivity analyses suggested statisti-
cally significant risk reductions with HR varying between
0.71 and 0.86 for Idet vs. NPH and between 0.85 and 0.90
for Igla vs. NPH. This translates into a 2.2–19.6% lower
SH risk for Idet when compared to Igla.

Conclusions: Our real-life data shows a robust lower risk
of SH for IDet and IGla when compared to NPH. The
risk of hospitalisation due to SH could potentially be
modified by the selection of the long-acting insulin.

54. Characteristics of Patients Initiating Oral Antidiabetic
Therapy in the UK: Evidence of Delayed Treatment?

Andrew Maguire,1 Beth Mitchell.2 1Epidemiology and
Database Analytics, United BioSource Corporation, London,
United Kingdom; 2Global Health Outcomes, Eli Lilly and
Company, Indianapolis, IN, United States.

Background: Type 2 diabetes (T2D) represents 85% of all
diabetes. If life style counselling is ineffective at controlling
hyperglycemia (A1c > 48 mmol/mol) oral antidiabetic
therapy (OAD), usually metformin, is indicated. With the
introduction of the UK’s Quality Outcomes Framework
(2004) incentivising systematic recording of measures such
as A1c and the increased level of computerised lab link-
age, it is now possible to evaluate treatment with respect
to this marker of effectiveness.

Objectives: To describe the current patterns of OAD
administration including A1c distribution, BMI, time
since onset of diabetes, demographics and comorbidities.

Methods: This cohort study takes baseline data from
63,060 patients initiating OAD identified in the General
Practice Research Database between 1/1/2006 and 1/2/
2011 and is representative of diabetes care in the UK.

Results: Median age at initiation of OAD was 62 years
(57% male). Approximately 70% of patients were diag-
nosed (dx) prior to OAD initiation. The median time from
first dx code to OAD initiation was 11.6 months (range <
1–515.9 months). The majority (74.4%) of patients had a
record of A1c prior to OAD initiation the median value
being 65 mmol/mol (IQR 57–80); 25% had a value in
excess of 80 mmol/mol. Overall, over half the patients
were obese (median BMI = 31.2 mg/k2), prevalence of
heart disease was 17% and the most frequent microvascu-
lar complication was retinopathy (4.5%). Most patients
initiated treatment with metformin as monotherapy
(88%), gliclazide (8.1%), metformin with gliclazide
(1.5%). Median A1c levels were lower in patients dx prior
to OAD initiation (64 vs. 75 mmol/mol) with a quarter
having levels >77 mmol/mol. Patients dx with T2D prior
to OAD were older (63 vs. 59 years) and had higher prev-
alence of heart disease (19% vs. 13%).

Conclusions: This study confirms the high use of metfor-
min as first line OAD per UK guidelines, however many
patients initiate OAD with HbA1c values far in excess of
the recommended levels. For approximately 30% of these
patients, the diagnosis of T2D coincided with OAD.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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55. Time Trends in Antihypertensive Drug Use and Blood
Pressures in Swedish Primary Health Care 2001–2008

Magnus Vretblad,1 Björn Wettermark,1 Thomas Kahan,2

Jan Hasselström.3 1Department of Laboratory Medicine,
Centre for Pharmacoepidemiology, Karolinska Institutet,
Stockholm, Sweden; 2Department of Clinical Sciences,
Division of Cardiovascular Medicine, Danderyd Hospital,
Karolinska Institutet, Stockholm, Sweden; 3Department of
Neurobiology, Care Sciences and Society, Centre for Family
and Community Medicine (CeFAM), Karolinska Institutet,
Stockholm, Sweden.

Background: The efficacy of antihypertensive drug ther-
apy is undisputed, but observational studies show that few
patients reach target blood pressures <140/90 mmHg.
However, there is limited data on time trends in utilization
and effectiveness of drug therapy in real practice.

Objectives: This study aimed at describing long-term
trends in blood pressure levels and antihypertensive drug
treatment in a Swedish primary health care population
with diagnosed hypertension.

Methods: In this retrospective cross-sectional study, data
was extracted from electronic patient records in 48 pri-
mary healthcare centers in two Swedish regions. All
patients ‡30 years with a recorded diagnosis of hyperten-
sion who consulted the general practitioners between 2001
and 2008 were included (n = 75,219). Clinical data on
diagnoses and blood pressures were linked to data on dis-
pensed drugs to monitor drug utilization over time. Main
outcome measures were mean systolic and diastolic blood
pressures, and the proportion of patients purchasing dif-
ferent antihypertensive drugs.

Results: The proportion of patients reaching target blood
pressure increased by twenty percent from 14% in 2001 –
to 34% in 2008 and mean systolic blood pressure
decreased 10 mmHg during the same period. The patients
purchasing angiotensin converting enzyme inhibitors,
angiotensin receptor blockers and calcium channel block-
ers increased from 26%, 19% and 29% in 2005 to 42%,
24% and 35% in 2008, respectively. During the same per-
iod there was an increase in the number of antihyperten-
sive drugs per patient.

Conclusions: There is a positive trend in the proportion of
patients with diagnosed hypertension that reaches target
blood pressure. Part of the explanation may be the
increasing number of patients purchasing antihypertensive
drugs.

56. Predictors of First-Step Antihypertensive Treatment
among Older Adults at High Risk for Cardiovascular
Outcomes

Xiaojuan Li, Wendy Camelo-Castillo, Til Stürmer, Christine
L Gray, Virginia Pate, Michele Jonsson Funk. Epidemiology,
Gillings School of Global Public Health, University of North
Carolina, Chapel Hill, NC, United States

Background: Controversy continues regarding initial
choice of treatment for hypertension in older and very old
patients with at least one more risk factor for cardiovascu-
lar diseases (CVD). It is unknown how prescribing pat-
terns in clinical practice differ from guideline
recommendations for thiazides (THZ) in this population.

Objectives: To describe characteristics of new users of
antihypertensive medication and identify predictors of ini-
tial choice of treatment in an older population (‡65 years)
at elevated risk for CVD.

Methods: We conducted a retrospective cohort study
using Medicare claims (Parts A, B, and D) from 2006 to
2009. Our cohort included new users of antihypertensives,
‡65 years, at elevated risk for CVD and continuously
enrolled 1 year prior to initiation. Antihypertensives
included THZ, calcium channel blockers (CCB), angioten-
sin-converting enzyme inhibitors (ACEI), or angiotensin
II receptor blockers (ARB). We used multivariable logistic
regression to estimate odds ratios (OR) and 95% confi-
dence intervals (CI) for the association between baseline
characteristics (gender, age, race, comorbidities) and treat-
ment with an ACEI, ARB or CCB compared to THZ.

Results: Of 142,973 new users, 61.1% were female and
84.4% were White. At baseline 30.4% (N = 43,397) had
type 2 diabetes and 82.5% (N = 117,864) had hyperlipid-
emia. Among new users, 48.7% (N = 69,510) initiated an
ACEI; 24.8% (N = 35,454) a CCB; 13.8% (N = 19,714)
a THZ; and 12.7% (N = 18,115) an ARB. Males were
more likely to initiate an ACEI (OR = 1.6, CI: 1.5, 1.6);
African-Americans were more likely to initiate a CCB
than Whites (OR = 1.4, CI: 1.3, 1.5). Those with type 2
diabetes were more likely to initiate an ACEI (OR = 2.5,
CI: 2.4, 2.6) or ARB (OR = 2.0, CI: 1.9, 2.1).

Conclusions: This study highlights differences in hyper-
tension treatment among Medicare beneficiaries 65 and
older. Despite results of a head-to-head randomized trial
showing that THZs were as effective as other antihyper-
tensives, only a minority of patients are started on THZs.
In clinical practice, gender and race (in additional to co-
morbid conditions) appear to influence the choice of ini-
tial treatment.
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57. Oral Hypoglycemic Agent Adherence and Hospitalization
among Patients with Type 2 Diabetes: A Call for Enhanced
Guidelines

Vivienne J Zhu,1 David G Marrero,2 Wanzhu Tu,3 Marc B
Rosenman,4 Marc J Overahge.5 1Biomedical Informatics,
Regenstrief Institute, Indianapolis, IN, United States;
2Department of Medicine, Indiana University School of
Medicine, Indianapolis, IN, United States; 3Department of
Medicine, Indiana University School of Medicine, Indianapolis,
IN, United States; 4Department of Medicine, Indiana
University School of Medicine, Indianapolis, IN, United
States; 5HealthCare, Siemens, Marlve, PA, United States.

Background: Medication adherence has been identified as
an important factor influencing health outcomes for
patients with type 2 diabetes (DM2). The clinical impact
of poor adherence, however, in patients with DM2 is
poorly characterized.

Objectives: To assess adherence to oral hypoglycemic
agents (OHA) and its relation to hospitalizations in DM2
diabetes patients enrolled in Wellpoint and Medicaid
insurance.

Methods: A longitudinal retrospective study of patients
with DM2 with OHA dispensing data between 2002 and
2008 in our health information exchange (HIE), the Indi-
ana Network of Patient Care (INPC). OHA adherence
was measured by the proportion of days covered (PDC)
in every 6-month interval starting from the patient’s first
OHA dispensing event. Odds ratios (OR) were used to
quantify the magnitude of associations between OHA
adherence and hospitalizations. The analysis controlled
for patient demographic and clinical factors.

Results: Among 25,175 eligible patients, 9,472wereMedic-
aid beneficiaries (68% female, 77% white and mean age of
DM2 onset 45 years) and 13,125 were Wellpoint beneficia-
ries (51% female, 87% white and mean age of DM2 onset
50 years). The average 6-month PDCwas 0.47 and 0.54 for
Medicaid and Wellpoint patients, respectively. Using a
conventional 80% cutoff point, the percentage of non-
adherent patientwas 93%and90%forMedicaid andWell-
point respectively. The proportion of patients who had at
least one hospitalization was 35% for Medicaid, and 28%
for Wellpoint. In the adjusted analysis, nonadherent
patients had a significantly higher risk of hospitalization in
both groups (OR: 1.55, 95%CI: 1.40–1.70; p < 0.0001 for
Medicaid and OR: 1.23, 95% CI: 1.15–1.35; p < 0.0001
forWellpoint). Other factors that slightly affected hospital-
ization were age of DM2 onset (0.99, p < 0.0001), Afri-
can-American ethnicity (0.87, p < 0.0001), and Hispanic
ethnicity (0.73, p < 0.0001). Gender and number of con-
currentOHAhad no significant effect on hospitalization.

Conclusions: Longitudinal, clinical data from an opera-
tional HIE confirmed that OHA adherence is suboptimal
for patients with type 2 diabetes in both Medicaid and
Wellpoint populations.

58. Drug Treatment after Transient ischaemic Attack or
Ischaemic Stroke: Are We Doing Enough to Reduce
Secondary Risk?

Janet K Sluggett,1 Gillian E Caughey,1 Michael B Ward,2

Andrew L Gilbert.1 1Quality Use of Medicines and Pharmacy
Research Centre, Sansom Institute, School of Pharmacy and
Medical Sciences, University of South Australia, Adelaide, SA,
Australia; 2School of Pharmacy and Medical Sciences,
University of South Australia, Adelaide, SA, Australia.

Background: Australian stroke management guidelines
(published in 2007) recommend prescribing of antithrom-
botic, antihypertensive and lipid lowering medicines for all
transient ischaemic attack (TIA) and ischaemic stroke (IS)
patients to reduce secondary risk.

Objectives: To investigate use of guideline-recommended
medicines after hospitalisation for TIA or IS.

Methods: A drug utilisation study was conducted using
health administrative claims data from the Australian
Government Department of Veterans’ Affairs. Data was
extracted for veterans discharged from hospital between
1/1/2009 and 31/12/2009 with a primary diagnosis of TIA
or IS. Only the first discharge during the study period was
included for analysis. Dispensing of antithrombotics, anti-
hypertensives and lipid lowering medicines within the
120 days before and after hospitalisation was determined.
Kaplan Meier analyses were undertaken to identify the
proportion of subjects dispensed each medicine and the
combination of all three recommended medicines after
hospitalisation.

Results: Of the 2,360 subjects (1,190 TIA, 1,170 IS)
included, mean age was 85 years, 49% were male, with
multiple comorbidities (mean Rx-risk = 4). A total of
2,127 subjects (1,177 TIA, 950 IS) were discharged alive
after hospitalisation. Prior to hospital admission, utilisa-
tion of antihypertensives was high (77% TIA, 78% IS),
with moderate use of antithrombotics (62% TIA, 54% IS)
and lipid lowering medicines (47% TIA, 41% IS). After
hospitalisation, the proportion of veterans dispensed anti-
thrombotics (85% TIA, 89% IS), antihypertensives (82%
TIA, 85% IS) and lipid lowering medicines (60% TIA,
71% IS) increased. Forty-eight percent of TIA subjects
and 59% of IS subjects were dispensed the combination of
all three recommended medicines after hospitalisation.

Conclusions: Increased use of antithrombotics, antihyper-
tensives and lipid lowering medicines is consistent with
stroke guideline recommendations. Further research is
necessary to understand what factors, such as age or co-
morbidities, are influencing potentially sub-optimal medi-
cines use within this population.

� 2012 The Authors
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59. Potentially Inappropriate Drugs in Elderly Hypertensive
Patients with Impaired Renal Function

Katharina Schmidt-Mende,1 Björn Wettermark,2,3 Morten
Andersen,3 Jan Hasselström.1 1Centre for Family and
Community Medicine, Karolinska Institutet, Stockholm,
Sweden; 2Stockholm County Council, Stockholm, Sweden;
3Centre for Pharmacoepidemiology, Karolinska Institutet,
Stockholm, Sweden.

Background: Adverse drug reactions in elderly are often
consequences of potentially inappropriate drugs (PID)
with regard to renal function. PID refers to contraindi-
cated drugs or drugs that have to be avoided or monitored
in patients with impaired renal function.

Objectives: To quantify the utilization of PID in elderly
hypertensive patients with estimated glomerular filtration
rate (eGFR) <60 mL/min.

Methods: Design: Cross-sectional study based on the
Swedish primary care cardiovascular database (SPCCD),
covering all patients with hypertension (78,000) in 48 pri-
mary care centres and including laboratory data, diagno-
ses, and dispensed drugs. All substances dispensed
repeatedly (‡3 prescriptions dispensed/year) to ‡2% of the
population were analysed for 2007–2008. eGFR was cal-
culated with Cockcroft-Gault-formula.

Setting: Swedish primary care population with hyperten-
sion, median age 74 (interquartile range (IQR) 69–80),
from rural and urban areas, with data on creatinine,
weight and length, n = 10,684. The proportions for com-
orbidities were (%): transitory ischemic attack (2.3), cere-
brovascular disease (9.8), diabetes type 2 (45.3), atrial
fibrillation (9.8), cardiac insufficiency (9.4), ischemic heart
disease (20.2).

Main outcome measure: Proportion of patients with
eGFR 30–59 mL/min (chronic kidney disease (CKD)
stage 3) or eGFR < 30 mL/min (CKD stage 4/5) who
were dispensed PID.
Statistical analysis: Continuous data: mean (SD) or med-
ian (IQR).

Results: Mean eGFR was 74.5 mL/min (SD 26.6). A total
of 27 substances were dispensed to patients having CKD
stage 3 (n = 3,089, 28.9%). Nearly half of the substances
(n = 13) were potentially inappropriate, the most com-
mon being enalapril (dispensed to 16.7% of patients), ate-
nolol (13.1%) and metformin (8.4%). A total of 24
substances were dispensed to patients having CKD stage
4/5 (n = 256/2.4%). Halv of the substances (n = 12)
were potentially inappropriate, the most common being e-
nalapril (dispensed to 11.3% of patients), atenolol (9.8%)
and candesartan (7.4%).

Conclusions: Elderly hypertensive patients with CKD
stage 3–5 receive a substantial amount of drugs contrain-
dicated in impaired renal function or requiring monitoring
and follow-up.

60. Prevalence of Potentially Inappropriate Medication
Prescribing among Older US Adults

Marcela Jiron,1 Virginia Pate,2 Michele Jonsson Funk,2 Til
Stürmer.2 1Ciencias y Tecnologia Farmaceutica, Facultad de
Cs Qcas y Farmaceuticas, Universidad de Chile, Santiago,
Chile; 2Epidemiology, Gillings School of Global Public Health,
University of North Carolina, Chapel Hill, NC, United States.

Background: Potentially inappropriate medications (PIM)
increase the risk of adverse effects of drugs in older adults.
Beers Criteria have been used internationally to identify
PIM but recent US data are lacking.

Objectives: To determine prevalence rate of PIM among
US elderly population.

Methods: We used fee-for-service Medicare Parts A, B,
and D claims data from 2007 to 2009 to estimate the prev-
alence of PIM in the US population aged ‡65 years. PIM
was defined by Beers 2003 Criteria, including diagnoses or
conditions present in the previous calendar year. We esti-
mated the point prevalence of PIM within each calendar
month by dividing the number of older adults with ‡1
PIM during the month by the number of adults filling ‡1
prescription. The numerator for the period prevalence was
the number of older adults with ‡1 PIM during the calen-
dar year. We report the prevalence and used generalized
estimating equations (GEE) to account for the depen-
dence of multiple monthly observations of a single person
in the estimated 95% confidence intervals (CI).

Results: We report preliminary results for a 0.2% random
sample of the study population. A total of 22,875, 24,118
and 25,270 patients were included during 2007, 2008 and
2009, respectively. The mean age was 77.4 ± 7.8 years,
65.4% were women, and 84.4% were white. The point
prevalence of PIM was 14.9% (CI: 14.5–15.4) in 2007,
14.5% (CI: 14.1–14.9) in 2008, and 14.4% (CI: 14.0–14.8)
in 2009. In contrast, the period prevalence was 29.2%,
29.1%, and 29.5% in 2007, 2008, and 2009, respectively.
African Americans (19.1%) and those ‡85 years (16.5%)
had higher point prevalence. The most common high
severity PIMs were long-term benzodiazepine or sympa-
tholytic agents in patients with depression (1.7%) and
anticholinergic drugs, stimulants, and barbiturates in
patients with cognitive impairment (1.2%).

Conclusions: Estimating the prevalence of PIM based on
any dispensing within a prolonged period (e.g., calendar
year) may overestimate the point prevalence by 100%.
Psychotropic products were found to have the highest
potential for inappropriate prescribing. We are currently
comparing Beers with the newer STOPP and START cri-
teria to estimate PIM point prevalence.
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61. Treatment of Depression during Pregnancy and Its Effect
on Infant NICU Admission

De-Kun Li, Jeannette R Ferber. Division of Research, Kaiser
Permanente, Oakland, CA, United States

Background: Depression during pregnancy has been asso-
ciated with the risk of preterm delivery (PTD) and low
birthweight (LBW), a main reason for NICU (Neonatal
Intensive Care Unit) admission, a major cause of medical
expenditure. Currently, significant confusion exists regard-
ing whether prenatal depression should be treated and, if
so, which treatment is most beneficial.

Objectives: To examine the comparative effectiveness of
treatment options (antidepressants only, psychotherapy
only, or combination of both therapies) on the risk of
infant NICU admission.

Methods: We conducted a retrospective cohort study
among 445,807 pairs of pregnant women and their live-
born infants at Kaiser Permanente, Northern California
(KPNC) from 1997 to 2009. Depression diagnosis and
treatment in pregnancy and infant NICU admission
(>48 hours) were identified through KPNC clinical and
pharmacy data. Among women with clinically diagnosed
depression in pregnancy, 7.3% received antidepressant
treatment only, 41.2% received psychotherapy only and
29.3% received combination therapy.

Results: After controlling for confounders using logistic
regression, compared to receiving no treatment, treating
prenatal depression by (1) antidepressant medication
alone, (2) psychotherapy alone or (3) combination therapy
was associated with 15–20% reduction in infant NICU
admission: adjusted odds ratio (aOR) = 0.85, 95% confi-
dence interval (CI): 0.77–0.95, aOR = 0.80 (0.73–0.89)
and aOR = 0.82 (0.74–0.91), respectively. The benefit of
treating depression in pregnancy was further enhanced
when we restricted to NICU admissions due to PTD or
LBW: aOR = 0.8 (0.69–0.91) for antidepressant medica-
tion, aOR = 0.64 (0.56–0.74) for psychotherapy only and
aOR = 0.58 (0.51–0.67) for combination therapy, respec-
tively. There was also a dose-response relationship with
duration of use.

Conclusions: Our study provides new evidence that treat-
ment of depression with either antidepressant medication
or psychotherapy during pregnancy reduces the risk of
infant NICU admission, especially when complicated with
PTD or LBW.

62. Bipolar Disorder, Mood Stabilizers and Adverse
Pregnancy Outcome – A Population Based Cohort Study

Robert Bodén,1,2 Maria Lundgren,3 Lena Brandt,1 Johan
Reutfors,1 Morten Andersen,1 Helle Kieler.1 1Centre for
Pharmacoepidemiology, Department of Medicine, Karolinska
Institutet, Stockholm, Sweden; 2Department of Neuroscience,
Psychiatry, UppsalaUniversity, Uppsala, Sweden; 3Department
of Women’s and Children’s Health, Uppsala University,
Uppsala, Sweden.

Background: Knowledge concerning treatment with
mood stabilizers in pregnant women with bipolar disorder
is limited.

Objectives: To study risks of adverse outcomes for treated
and untreated bipolar mothers and their infants.

Methods: This is a population based cohort study. Data
were retrieved from Swedish national health registers. All
women with at least two recorded bipolar diagnoses giving
birth in Sweden between 2005 and 2009 were identified.
Drug use was determined through prescription fills. The
women were grouped by use of mood stabilizing drugs
during pregnancy (lithium, antipsychotics and anticonvul-
sants [n = 320]), or no use of these drugs (n = 554), and
were compared to all other women who gave birth
(n = 332,137). Outcome measures were congenital mal-
formations, preterm birth, caesarian delivery, gestational
diabetes, being born small for gestational age (SGA) or
large for gestational age (LGA), and neonatal morbidity.
Odds ratios (ORs) were calculated in multivariate logistic
regressions, adjusting for potential confounders: maternal
age, country of origin, cohabitation, smoking, and height
as well as the infants’ birth order.

Results: Bipolar mothers were more often smokers, over-
weight and abused alcohol and drugs. Moreover, they had
increased risks of not having a spontaneous start of the
delivery (ORs 1.64–2.24, 95% confidence intervals [CIs]
1.35–2.81), and a 50% increased risk of preterm birth. In
contrast to the treated mothers the untreated had
increased risks of giving birth to infants born symmetri-
cally SGA for both weight and length (OR 2.24, 95% CI
1.20–4.19) and for microcephaly (OR 1.86, 95% CI 1.21–
2.86) and neonatal hypoglycemia (OR 1.63, 95% CI 1.07–
2.48).

Conclusions: Women with bipolar disorders had increased
risks of adverse birth outcomes. Refraining from medical
treatment seems to be associated with growth restriction.

� 2012 The Authors
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63. Childhood Overweight Following Fetal Exposure to
Selective Serotonin Reuptake Inhibitors and Maternal
Psychiatric Illness

Luke E Grzeskowiak,1 Andrew L Gilbert,1 Thorkild IA
Sorensen,2 Jorn Olsen,3 Henrik T Sorensen,4 Lars H
Pedersen,5 Janna L Morrison.1 1Sansom Institute for Health
Research, University of South Australia, Adelaide, SA,
Australia; 2Institute of Preventive Medicine, Copenhagen
University Hospital, Copenhagen, Denmark; 3Department of
Epidemiology, Institute of Public Health, Aarhus University,
Aarhus, Denmark; 4Department of Clinical Epidemiology,
Aarhus University Hospital, Aarhus, Denmark; 5Department
of Obstetrics and Gynecology, Institute of Clinical Medicine,
Aarhus University, Aarhus, Denmark.

Background: In animals, fetal SSRI exposure alters sero-
tonergic regulation of food intake and body weight in later
life, influencing risk of overweight.

Objectives: To investigate the association between fetal
SSRI exposure and childhood overweight at 7-years of
age.

Methods: We used data on 35,910 women enrolled in the
Danish National Birth Cohort between 1996 and 2002
who delivered live singletons and completed all four tele-
phone interviews and a self-administered questionnaire
when their child was 7-years of age. Pregnancy exposures
and prevalence of childhood overweight was based on
maternal self-reported data. Of eligible pregnant women,
123 used a SSRI, 467 reported a psychiatric illness but no
psychotropic medication use and 35,320 reported no
psychiatric illness and no use of psychotropic medication.
Childhood overweight was classified as a BMI >85th
percentile, based on age and sex. Rates of overweight were
compared using a generalised linear model, yielding
prevalence ratios (PRs) and 95% confidence intervals
(CIs).

Results: In comparison to offspring of women with an
untreated psychiatric illness during pregnancy, no statisti-
cally significant associations were observed between pre-
natal SSRI exposure and risk of childhood overweight in
male (aPR 1.64; 95% CI 0.92–2.94) or female (aPR 0.30;
0.08–1.11) offspring. However, for female offspring
exposed to untreated maternal psychiatric illness during
pregnancy we found a smaller, but statistically significant
increased risk of overweight at 7-years of age (aPR 1.54;
1.12–2.15) compared with unexposed children. The associ-
ation was not found for males (aPR 1.02; 0.71–1.46),
which may suggest a sex-specific effect.

Conclusions: We did not find a statistically significant
association between prenatal SSRI exposure and child-
hood overweight at 7-years of age. However, we found
evidence suggesting outcomes may be sex-specific with
female, but not male, offspring exposed to untreated
maternal psychiatric illness during pregnancy at increased
risk of overweight at 7-years of age. Limitations of this

study, including the small number of children exposed to
SSRIs, suggest further research may be warranted.

64. Antidepressant Use during Pregnancy and the Risk of
Delay in oOverall Cognitive Development at 1 Year Old:
Results from the OTIS Antidepressants Study

Anick Berard,1,2 Fatiha Karam,1,2 Odile Sheehy,2 Marie-
Claude Huneau,2 Lucie Blais,1,3 Gerald Briggs,4 Christina
Chambers,5 Adrienne Einarson,6 William Fraser,1,2 Andrea
Gaedgik,7 Diana Jonhson,8 Kelly Kao,5 Gideon Koren,6

Brigitte Z Martin,9 Janine E Polifka,10 Sara H Riordan,11

Mark Roth,12 Richard E Tremblay,2 Sharon Voyer
Lavigne,13 Lori Wolfe,14 OTIS Collaborative Research
Group.15 1Faculty of Pharmacy, University of Montreal,
Montreal, QC, Canada; 2Research Center, CHU Ste Justine,
Montreal, QC, Canada; 3Research Center, Sacré-Coeur
Hospital, Montreal, QC, Canada;4Outpatient Clinics,
Memorial Care Center for Women, Miller Children’s Hospital,
Long Beach Memorial Medical Center, Long Beach, CA,
United States; 5Department of Paediatrics, University of
California, San Diego, La Jolla, CA, United States;
6Motherisk Program, Hospital for Sick Children, Toronto,
ON, Canada; 7Children’s Mercy Hospital and Clinics, Kansas
City, MO, United States; 8California Teratogen Information
Service, San Diego, CA, United States; 9Centre IMAGe –
Department of Pharmacy, CHU Ste Justine, Montreal, QC,
Canada; 10Department of Pediatrics, University of
Washington, Seattle, WA, United States; 11College of
Pharmacy, University of Arizona, Tucson, AZ, United States;
12Pregnancy Risk Network, NYS Teratogen Information
Service, Binghamton, NY, United States; 13Connecticut
Pregnancy Exposure Information Service, Division of Human
Genetics, University of Connecticut Health Center,
Farmington, CT, United States; 14Texas Teratogen
Information Service, University of North Texas, Denton, TX,
United States; 15University of Arizona, Tucson, AZ, United
States.

Background: Serotonin plays a major role in brain devel-
opment in utero. It is hypothesized that antidepressants
could interact with serotonin level needed during brain
maturation.

Objectives: To quantify the risk of delay in cognitive
development associated with the use of antidepressants
during pregnancy

Methods: To be included in the OTIS Antidepressants
Study, women had to (1) call a North American partici-
pating teratogen information service during 2006–2010,
(2) be ‡18 years old, (3) £14 weeks of pregnancy, (4) be
exposed to an antidepressant (users) or any exposure con-
sidered non-teratogenic (non-users) at the time of the call.
Women were excluded if they were also exposed to a
known teratogen. Socio-demographic and lifestyles, and
medical history were collected during the 1st, 2nd, and 3rd
trimesters as well as at 2- and 12-months post-partum by
telephone interviews; validated measures of maternal
depression (EPDS) were used. Exposure to antidepres-
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sants was reported by the mother, and defined by trimes-
ter of use, type and dosage. At 12-months of age, children
were evaluated at home by a psychometrician using the
Bayley-III scales of infant/toddler development. The com-
posite scores (five scales) of the Bayley-III are age-stan-
dardized with a mean score of 100 (SD = 15); 80 is the
cut-off for delay.

Results: A total of 146 infants were included; 80 had been
exposed to antidepressants in-utero (55%). The majority
of pregnant women used SSRIs or venlafaxine (87%).
Adjusting for maternal depression during and after preg-
nancy, maternal age and socio-economic status, parity
and child’s gender, gestational exposure to antidepressants
had no significant effect on cognitive, language, social-
emotional, and adaptive behavioural development at 12-
months old (p > 0.05). However, use of antidepressants
during pregnancy significantly delayed motor develop-
ment (OR: 2.61, p < 0.05).

Conclusions: We have shown that antidepressant use dur-
ing pregnancy, especially SSRIs and venlafaxine, was
independently increasing the risk of motor delay at 1-year
old. Assessments at later stages of life are needed to deter-
mine whether this is a long term effect.

65. Validating a Gestational Length Algorithm Based on
Administrative Health Plan Data

Qian Li,1,2 Susan E Andrade,3 William O Cooper,4 Robert L
Davis,5 Sascha Dublin,6 Tarek A Hammad,7 Pamala A
Pawloski,8 Simone P Pinheiro,7 Marsha A Raebel,9 Pamela E
Scott,7 David H Smith,10 Inna Dashevsky,2 Katherine
Haffenreffer,2 Karin E Johnson,6 Sengwee D
Toh.2 1Epidemiology, Harvard School of Public Health,
Boston, MA, United States; 2Population Medicine, Harvard
Medical School and Harvard Pilgrim Health Care Institute,
Boston, MA, United States; 3Meyers Primary Care Institute/
University of Massachusetts Medical School, Worcester, MA,
United States; 4Vanderbilt University School of Medicine,
Nashville, TN, United States; 5Southeast Kaiser Permanente
Georgia, Center for Health Research, Atlanta, GA, United
States; 6Group Health Research Institute, Seattle, WA, United
States; 7Food and Drug Administration, Center for Drug
Evaluation and Research, Silver Spring, MD, United States;
8HealthPartners Research Foundation, Bloomington, MN,
United States; 9Kaiser Permanente Colorado, Institute for
Health Research, Denver, CO, United States; 10Kaiser
Permanente Northwest, Center for Health Research, Portland,
OR, United States.

Background: Administrative health plan databases are
increasingly used in pregnancy research, but data on ges-
tational length (GL) is often not available in these data-
bases.

Objectives: To examine the validity of an algorithm that
uses delivery date and preterm birth diagnosis codes to
define GL.

Methods: We identified live born deliveries among women
aged 15–45 years in 2001–2007 within eight of the 11
health plans participating in the Medication Exposure in
Pregnancy Risk Evaluation Program in the U.S. The algo-
rithm assumed specific gestation weeks for deliveries with
preterm diagnosis codes or otherwise a 270-day gestation.
We compared the GL derived from the algorithm with
that obtained from the linked infant birth certificates
(‘‘gold standard’’). We also compared the prenatal expo-
sure status of two antidepressants (fluoxetine and sertra-
line; intended for chronic use) and two antibiotics
(amoxicillin and azithromycin; intended for short-term
use) identified using the algorithm with that determined
by the gold-standard GL.

Results: The study population comprised 225,384 deliver-
ies. The mean algorithm-derived GL was lower than the
mean obtained from the birth certificates among singleton
(267.9 ± 8.3 vs. 273.5 ± 14.3 days), but not multiple-
gestation deliveries (253.9 ± 19.0 vs. 252.6 ± 23.1 days).
The difference between the two GLs was within ±7 days
in 45% of term and 61% of preterm deliveries, and within
±14 days in 77% of both term and preterm deliveries.
Among the 146,173 deliveries to women with continuous
enrollment and pharmacy benefits from 100 days preced-
ing pregnancy through delivery, the algorithm-derived
prenatal exposure to the studied antidepressants had sensi-
tivity and positive predictive value (PPV) ‡96% and speci-
ficity and negative predictive value (NPV) close to 100%.
The accuracy was slightly lower for the selected antibiot-
ics, with sensitivity and PPV ‡90% and specificity and
NPV>99%.

Conclusions: A GL algorithm based on administrative
health plan data correctly classified prenatal medication
exposure in most deliveries, but exposure misclassification
might be somewhat higher for drugs typically prescribed
for acute conditions.

66. Use of Non-Steroidal Anti-Inflammatory Drugs and Risk
of Miscarriage: A Nested Case-Control Study

Lars Pedersen, Henrik Toft Sørensen, Mette Nørgaard, Vera
Ehrenstein. Department of Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark

Background: Non-steroidal anti-inflammatory drugs
(NSAIDs) are commonly used by pregnant women for
pain relief. Previously, we reported association of NSA-
IDs use and risk of miscarriage but did not account for
gestational age.

Objectives: To update earlier analyses, with larger sample,
accounting for gestational age.

Methods: Cases were women in northern Denmark suffer-
ing first miscarriage in 1998–2010. Using risk-set sam-
pling, we selected up to five controls per case from the
pool of women who were pregnant on the index date and
whose pregnancies eventually ended in a miscarriage,
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induced abortion, or birth; we matched on conception
year and on gestational age at on the index. We ascer-
tained use of on-prescription NSAIDs before the index
date from prescription reimbursement records. To evalu-
ate confounding by indication, we examined association
of miscarriage with use of paracetamol. To reduce poten-
tial reverse causation, we did not include use of NSAIDs
on the date of miscarriage in the definition of the exposed
condition.

Results: There were 24,333 cases and 120,537 controls.
Mean gestational age at index date was 9.3 weeks (stan-
dard deviation, 2.9 weeks). Cases were more likely than
controls to have used NSAIDs before the index date. The
odds ratios (OR) adjusted age at index date, gestational
age, calendar year, parity, and maternal use of antiepilep-
tic or antidiabetic preparations were: 2.5 (95% confidence
interval [CI]: 1.8–3.5) for last use 1 week before miscar-
riage; 1.8 (95% CI: 1.3–2.4) for last use 2 weeks before
miscarriage; 1.4 (95% CI: 1.1–1.9) for 3 weeks, 1.2 (95%
CI: 0.9–1.6) for 4 weeks; and 1.1 (95% CI: 1.1–1.1) for use
5 weeks or more. When paracetamol was substituted for
NSAIDS, no association was observed. Furthermore, use
of NSAIDs was not associated with induced abortions.

Conclusions: Use of NSAIDs is associated with an
increased risk of miscarriage, with evidence that associa-
tion increases with temporal proximity of drug use to mis-
carriage. Although reverse causation and unmeasured
confounding cannot be ruled out, lack of an association
with paracetamol speaks against both.

67. Deriving Propensity Scores for Matching or Stratification
in Studies with an Important Subgroup Variable as a Strong
Confounder

Cynthia J Girman,1,2 Doug Kou,1 Mugda Kelkar,2 Kimberly
G Brodovicz,1 Richard Wyss,2 Til Stürmer.2 1Epidemiology,
Merck Sharp and Dohme, North Wales, PA, United States;
2Epidemiology, University of North Carolina, Chapel Hill,
NC, United States.

Background: In comparative effectiveness research stud-
ies, covariate selection is critical in deriving propensity
score (PS) to control for confounding. Efficiency can be
lost when including covariates related to treatment but
not outcomes. However, the effect of covariates on out-
comes or treatment may vary by subgroup, and the
impact of using an overall PS vs. subgroup-specific PSs is
not well known.

Objectives: To assess differences between subgroup-spe-
cific and overall PS using a 1:1 PS matching or stratifica-
tion.

Methods: Patients aged 25–64 with type 2 diabetes at initi-
ation of metformin or sulfonylurea monotherapy between
2003 and 2010 were identified in a US claims database.
Confounders and risk factors for acute MI (AMI) were
used to derive PS in all patients (overall PS) and within

cardiovascular disease (CVD) subgroups (subgroup-spe-
cific PS). PS stratification and 1:1 matching were applied
with Cox proportional hazard models to analyze time to
AMI.

Results: With 1:1 matching in over 92% of patients, base-
line covariates were balanced with both overall and sub-
group-specific PS, but within prior CVD, balance was
better with subgroup-specific PS (average standardized
absolute mean difference (ASAMD): 0.0096) than overall
(ASAMD: 0.0820). With PS decile stratification, balance
was similar with both subgroup-specific PS (ASAMD:
0.0271) and overall PS (ASAMD: 0.0398). HR estimates
(±95% CI) were highly consistent (HR range: 1.1–1.15)
between overall and subgroup-specific PS for 1:1 match-
ing, differing by <1% from crude estimates in those with-
out prior CVD, and only 3–6% respectively, in those with
prior CVD. PS stratification showed similar patterns.

Conclusions: If the relationship between covariates and
treatment varies by category of a strong confounder, a
subgroup-specific PS may better balance covariates within
subgroups using PS matching or stratification; however,
hazard ratios appear to be relatively consistent in this
example of new users of sulfonylurea and metformin
monotherapy aged <65 years, suggesting marginal base-
line differences or that subtle differences in relationships
between covariates and treatment do not affect outcome.

68. Optimal Approaches to One-to-Many Propensity Score
Matching in Cohort Studies

Jeremy A Rassen,1 Abhi A Shelat,2 Jessica Myers,1 Robert J
Glynn,1 Kenneth J Rothman,3 Sebastian
Schneeweiss.1 1Division of Pharmacoepidemiology, Brigham
and Women’s Hospital and Harvard Medical School, Boston,
MA, United States; 2Department of Computer Science,
University of Virginia, Charlottesville, VA, United States;
3RTI International, Research Triangle Park, NC, United
States.

Background: Among the large number of cohort studies
that employ propensity score (PS) matching, most match
patients 1:1. Increasing the matching ratio to 1:n will gen-
erally improve precision but may also increase bias.

Objectives: To evaluate via simulation study several meth-
ods of PS matching one treated patient to n untreated
patients, and to evaluate differences in bias and variance.

Methods: We simulated cohorts of 20,000 patients with
exposure prevalence of 10% to 50%. We simulated five
dichotomous and five continuous confounders at varying
levels of strength. We created a continuous outcome. We
then estimated PSs and matched on PS three ways: (1)
using a standard SAS-based greedy matching method; (2)
using a newly-implemented exact nearest neighbor match-
ing method; and (3) using a method that extended our
nearest neighbor implementation by requiring a treated
patient’s untreated matches to have alternatively higher
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and lower (or lower and higher) PSs. We compared vari-
able- and fixed-ratio matching, as well as a sequential
method of creating 1:n matched sets that assigned each
treated patient a first untreated match before adding any
second untreated patient matches, and a parallel approach
in which high quality second matches could be made even
if some treated patients had not yet received a first match.
We performed 1,000 simulations in each of 240 scenarios.
In each scenario, we recorded mean bias, mean variance,
and mean squared error (MSE).

Results: Across the scenarios, increasing the match ratio
beyond 1:1 generally resulted in slightly higher bias; for
variable ratio matching, the increase in bias was gener-
ally <2%. Increasing the match ratio also resulted in
lower variance with variable ratio matching (reductions
of 20% or more), but higher variance with fixed. The
parallel approach generally resulted in higher mean
squared error but lower bias as compared to the sequen-
tial approach. Variable ratio parallel balanced nearest
neighbor matching generally yielded the lowest bias and
MSE.

Conclusions: We observed that 1:n matching increased
precision in cohort studies at a small cost in bias. We rec-
ommend employing a variable-ratio, parallel balanced 1:n
nearest neighbor approach.

69. Comparison of Propensity-Score-Weighted and -Matched
Estimates in a Comparative Effectiveness Study: A
Demonstration Using STAR*D Trial Data

Alan R Ellis,1 Stacie B Dusetzina,2 Richard A Hansen,3

Bradley N Gaynes,4 Joel F Farley,5 Til Stürmer.6 1Cecil G.
Sheps Center for Health Services Research, University of
North Carolina at Chapel Hill, Chapel Hill, NC, United
States; 2Department of Health Care Policy, Harvard Medical
School, Boston, MA, United States; 3Department of
Pharmacy Care Systems, Harrison School of Pharmacy,
Auburn University, Auburn, AL, United States; 4Department
of Psychiatry, University of North Carolina School of
Medicine, Chapel Hill, NC, United States; 5Eshelman School
of Pharmacy, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 6Department of
Epidemiology, University of North Carolina Gillings School of
Global Public Health, Chapel Hill, NC, United States.

Background: In settings with treatment effect heterogene-
ity, different propensity score (PS) implementations give
different treatment effect estimates. Previous studies of
this phenomenon have evaluated unintended adverse
effects, unexposed comparator cohorts, and monotonic
patterns of heterogeneity only, with treatment apparently
protecting people in higher propensity score strata and
harming those in lower strata. In the presence of treatment
effect heterogeneity, standardized mortality ratio (SMR)
weights and matching without replacement can be used to
estimate the treatment effect in the treated but give similar
estimates only when a match is available for every treated
observation.

Objectives: We explored the difference between SMR-
weighted and PS-matched estimates in a setting with a
non-monotonic pattern of treatment effect heterogeneity
and few available matches for treated observations.

Methods: Using subsample data (N = 1,292) from
Sequenced Treatment Alternatives to Relieve Depression,
a 2001–2004 effectiveness trial of depression treatments,
we used PSs to balance treatment groups, compared
weighted with matched treatment effect estimates, and
assessed sensitivity of the weighted estimates to extreme
weights.

Results: The treatment effect showed a U-shaped pattern,
with beneficial effects only in the highest and lowest PS
strata. Weighted and matched treatment effect estimates
differed (weighted RR 1.28, 95% CI 0.97–1.69; matched
RR 1.00, 95% CI 0.75–1.34). In sensitivity analyses, as
increasing numbers of observations at both ends of the PS
distribution were excluded from the weighted analysis, the
weighted estimates approached the matched estimate
(weighted RR 1.04, 95% CI 0.77–1.39 after excluding,
from both groups, observations below the 5th percentile
of the treated and above the 95th percentile of the
untreated).

Conclusions: Selecting a PS implementation method
appropriate for the population of interest is a crucial ana-
lytic step. Weighted estimation in particular should
include checking assumptions and conducting sensitivity
analyses.

70. Use of Confounders’ Time Patterns to Improve Bias
Adjustment with High-Dimensional Propensity Scores

Jeremy A Rassen, Shirley Wang, John Seeger, Sebastian
Schneeweiss. Division of Pharmacoepidemiology, Brigham
and Women’s Hospital and Harvard Medical School, Boston,
MA, United States

Background: Suissa proposed ‘‘profile scores,’’ simple-to-
calculate values indicating the time pattern of a con-
founder’s occurrence in the period leading up to exposure.

Objectives: We sought to capture and adjust for addi-
tional information about patients’ severity of condition at
baseline via automated generation of profile scores and
selection of the scores most likely to improve study valid-
ity.

Methods: In a longitudinal database cohort study of the
risks of gastrointestinal (GI) bleeding in initiators of cox-
ibs vs. nonselective-NSAIDS, we created profile scores for
each patient and for each of thousands of potential con-
founders. These potential confounders were drawn from
recorded diagnostic codes, procedure codes, and drugs
dispensed (‘‘recorded codes’’) over 12 months prior to
treatment. The profile scores ranged from 0 (all occur-
rences of that confounder had taken place a year before
exposure) to 11 (all occurrences took place in the month
preceding exposure). To focus on pre-exposure variables,
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we created a dichotomous variable that was 1 if the profile
score was ‡8.0 and 0 otherwise. Using the high-dimen-
sional propensity score (hd-PS) framework, we combined
dichotomous profile scores with hd-PS’s standard variable
candidates: values indicating presence and frequency of
recorded codes for each patient. From >5,000 variables
created, we selected the 500 with the strongest potential to
add bias to our effect of interest, estimated a propensity
score (PS), and used deciles of PS in a model to assess rela-
tive risk.

Results: The selected scores included hospitalizations and
emergency visits just preceding exposure. The crude odds
ratio (OR) was 1.09 with a 95% confidence interval of
0.91–1.30. Adjusting for a propensity score created from
500 variables not including profile scores, we observed an
OR of 0.87 (0.71, 1.05). When adjusting for a propensity
score created with 500 variables including profile scores,
we observed an OR of 0.85 (0.70, 1.03).

Conclusions: Automated inclusion of profile scores incre-
mentally improved the validity of this highly-confounded
study. We recommend its routine use as part of the high-
dimensional propensity score algorithm.

71. A Comparison of Boosted CART and Logistic Regression
for the Estimation of Propensity Scores

Richard Wyss,1 Alan R Ellis,1,2 Cynthia J Girman,1,3 Robert
LoCasale,3 Til Stürmer.1 1Epidemiology, University of North
Carolina, Chapel Hill, NC, United States; 2Cecil G Sheps
Center, University of North Carolina, Chapel Hill, NC, United
States; 3Epidemiology, Merck Research Laboratories, West
Point, PA, United States.

Background: Traditionally, propensity score (PS) estima-
tion involves parametric models, which require strong
assumptions about covariate selection and functional rela-
tionships between the covariates and treatment. Non-
parametric predictive models, in particular boosted classi-
fication and regression trees (CART), have been shown to
be a valid alternative, but only in specific situations.

Objectives: To gain a general understanding of the rela-
tive performance of boosted CART and logistic regression
as PS estimation methods under different conditions.

Methods: We conducted simulations with a dichotomous
treatment, a Poisson outcome, two confounders, one
instrument, and one risk factor. We replicated each simu-
lation scenario with both dichotomous and continuous co-
variates for sample sizes of N = 1,000, 10,000 and
100,000. Interactions were included in the treatment
model to evaluate the performance of boosted regression
in modeling the interactions terms and to observe the
impact of excluding interaction terms from the logistic
model.

Results: Both boosted CART and logistic PS models bal-
anced measured covariates across treatment groups when
predictors of treatment were dichotomous. With continu-

ous predictors of treatment, the estimated PSs resulting
from boosted CART were biased, thereby failing to bal-
ance measured covariates across treatment groups. The
percent bias of the effect estimates when using boosted
regression was inversely proportional to sample size, rang-
ing from 29% for N = 1,000 to 5% for N = 100,000
when interactions in the treatment model involved
two confounders, 21% for N = 1,000 to 3% for
N = 100,000 when interactions involved an instrument
and confounder, and 25% for N = 1,000 to <1% for
N = 100,000 without interactions in the treatment model.
Logistic PS models that excluded interactions resulted in
effect estimates that were biased by 5% to 15%.

Conclusions: In estimating PSs, boosted CART performs
well (as compared to a misspecified logistic model) when
covariates are dichotomous or sample size is large. The
ability of misspecified PSs to balance treatment groups is,
in general, more sensitive when predictors of treatment
are continuous as opposed to dichotomous.

72. Evaluating Propensity Score Balance Measures in Typical
Pharmacoepidemiological Settings

Mohammed S Ali,1 Rolf HH Groenwold,1,2 Wiebe R
Pestman,1 Svetlana V Belitser,1 Arno W Hoes,2 Kit CB
Roes,2 Anthonius de Boer,1 Olaf H Klungel.1,2 1Utrecht
Institute for Pharmaceutical Sciences; Pharmacoepidemiology
and Clinical Pharmacology Division, University of Utrecht,
Utrecht, Netherlands; 2Julius Center for Health Sciences and
Primary Care, University Medical Center Utrecht, Utrecht,
Netherlands.

Background: Several propensity score (PS) balance mea-
sures have been compared in simulated data with nor-
mally distributed covariates. Comparisons in data with
binary or mixed covariate distributions and rare out-
comes, typical of pharmacoepidemiologic data sets, are
scarce.

Objectives: To compare balance measures in simulated
data with various covariate distributions and rare out-
comes.

Methods: We performed Monte Carlo simulations to
examine the relative ability of different balance measures
to select PS models that yielded the least biased estimates.
In different simulations, covariates were binary, normal
or gamma distributed, considering sample sizes of
n = 400, 1,600, and 3,000, incidence of outcomes of 10%
and 25%, and strength of exposure-outcome association
of OR = 1 and 2. Bias was estimated as the difference
between the true marginal effect and the effect estimate
obtained from a logistic regression model with PS as a co-
variate. The balance of covariates between treatment
groups was assessed using the standardised difference
(SD), Kolmogorov Smirnov (KS) distance, Lévy distance
(Lévy) and overlapping coefficient (OVL). Pearson’s cor-
relation coefficients (r) between these balance measures
and bias were calculated.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002

36 ABSTRACTS OF THE 28TH
ICPE 2012



Results: With large sample sizes, all balance measures
were similarly correlated with bias irrespective of covari-
ate distributions, strength of the effect, and prevalence of
outcome (e.g., when all covariates were binary, OR =
2.0, n = 3,000 and incidence of outcome = 25%: corre-
lations were 0.76, 0.79, 0.79, and -0.79 for SD, KSD,
Lévy and OVL, respectively). These correlations
decreased with smaller sample sizes (e.g., for n = 400:
0.51, 0.20, 0.17, and -0.43, for SD, KSD, Lévy distance
and OVL, respectively). Incidence of the outcome and
strength of the exposure-outcome relation didn’t have
much impact. For sample sizes smaller than 800, SD
showed a better correlation with bias than the other bal-
ance measures.

Conclusions: The SD or KS performed best across differ-
ent simulation scenarios and are recommended for report-
ing the amount of balance reached and selecting the final
PS model.

73. Advanced Methods and Measures for Studying Complex
Drug Utilization Patterns with Patient-Level Databases

Petra Denig,1 Morten Andersen,2 Helle Wallach Kildemoes,3

Lisa Pont,4 Jaco Voorham,1,5 Jean Pierre Grégoire.6 1Clinical
Pharmacology, University Medical Center Groningen,
Groningen, Netherlands; 2Center for Pharmacoepidemiology,
Karolinska Institute, Stockholm, Sweden; 3Center for Healthy
Aging, University of Copenhagen, Copenhagen, Denmark;
4Sydney Nursing School, University of Sydney, Sydney, NSW,
Australia; 5Clinical Pharmacology, University Medical Center
Groningen, Groningen, Netherlands; 6Faculty of Pharmacy,
Laval University, Quebec, QC, Canada.

Background: Drug utilization patterns are studied to iden-
tify problems in drug use, such as (non)adherence of pre-
scribers to clinical practice recommendations and
(non)adherence of patients to prescribed medication. With
the wider availability of (anonymous) patient-level data-
bases with longitudinal data on drug prescribing or dis-
pensing, a range of instruments andmeasures have become
available to better identify and quantify drug use problems.

Objectives: To review concepts, methods and measures
used in drug utilization research for indentifying and
quantifying complex drug use patterns with patient-level
longitudinal data.

Description: Target group: Researchers wanting to gain
insight in the opportunities and pitfalls when studying
(in)appropriate drug prescribing and drug use using data-
bases with patient-level data.

Description: The symposium will offer 3 presentations
focusing on the measurement of specific drug use issues.
For each topic, the presenters will give an overview of
approaches and instruments that can be used, their under-
lying concepts, and show examples illustrating the advan-
tages and disadvantages of specific methods and
measures. The presentations will cover:

1. studying complex drug utilization patterns at patient
level: concomitant drug use, switching patterns, add-on
treatment, polypharmacy, dynamic models of drug use
(M Andersen and HWallach Kildemoes);
2. studying prescribing quality with patient-level data:

classification of measures according to quality aspects,
drug vs. disease oriented prescribing indicators, cross-sec-
tional and sequential assessment, validity of different types
of prescribing quality indicators (P Denig and L Pont);
3. refill-adherence measures using prescription and dis-

pensing data: persistence vs. compliance measures, medi-
cation possession ratio and gap-methods, correction for
intermittent use and stockpiling, strengths and weaknesses
of different types of data (J Voorham and JP Gregoire).
Each presentation will be followed by a short round of

questions and discussion, and at the end a summary of the
key messages will be given by the chair from the Special
Interest Group in Drug Utilization/Health Services.

74. Biases To Consider When Studying the Risk of
Medication Use in Pregnancy

Marian K Bakker,1 Heli Malm,2 Hao Wang,3 Rachel
Charlton,4 Kristin Palmsten,5 Lolkje TW de Jong-van den
Berg.3 1University Medical Center Groningen, Groningen,
Netherlands; 2Helsinki University Central Hospital, Helsinki,
Finland; 3University of Groningen, Groningen, Netherlands;
4University of Bath, Bath, United Kingdom; 5Harvard School
of Public Health, Boston, MA, United States.

Background: Studying the association between medica-
tions and adverse pregnancy outcomes is challenging, and
subject to a number of different biases.

Objectives: To discuss common selection, information
and confounding biases encountered when studying the
safety of medications during pregnancy. Researchers
involved in or seeking knowledge about studying adverse
pregnancy outcomes would benefit from attending this
session.

Description: In this SiG MiP sponsored symposium, we
will review possible sources of bias that can be present and
should be taken into account in the design, analysis, and
interpretation of the results of medications in pregnancy
studies. Since certain types of selection and information
biases differ between study designs, we will discuss how
these biases specifically affect pregnancy registries, preg-
nancy cohorts in automated health care databases, and
case-control studies. In addition, we will review the con-
cept of confounding in the context of pregnancy outcomes
and discuss which factors should be adjusted (e.g., mater-
nal age, indication) and which factors might not have to
be adjusted for (e.g., birth weight). The speakers will
address and present examples of biases. The session will
include a 15 minutes presentation by each speaker, fol-
lowed by approximately 20 minutes of discussion open to
the public. At the end of the symposium the attendees
should have a good overview of the possible biases that
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should be taken into account when studying the safety of
medications in pregnancy.

Talks will cover: 1. introduction to bias and confounding;

2. biases in pregnancy registries and studies from Tera-
tology Information Services;
3. biases in studies using data from birth defects regis-

tries;
4. biases in studies using administrative databases;
5. confounding bias.

75. Databases, Biologics, and Biomarkers: The Challenges and
Rewards of Incorporating Biological Specimens in
Pharmacoepidemiologic Research

Leah B Sansbury,1 Kimberly A Wilson,2 Joanna F Haas,3

Bruce Carleton,4 Tjeerd-Pieter van Staa,5 Catherine
Schafer.6 1Worldwide Epidemiology, GlaxoSmithKline,
Research Triangle Park, NC, United States; 2Epidemiology,
Merck, North Wales, PA, United States; 3Pharmacovigilance,
Optum Insight Life Sciences, Waltham, MA, United States;
4Child and Family Research Institute, University of British
Columbia, Vancouver, BC, Canada; 5General Practice
Research Database (GPRD), London, United Kingdom;
6Research Program on Genes, Environment and Health Kaiser
Permanente Division of Research, Oakland, CA, United
States.

Background: In the new era of biological therapy and per-
sonalized medicine, translational research in drug develop-
ment have led to a greater need to study biological
specimens for potential predictive biomarkers of toxicity
(pharmacovigilance) and (comparative) efficacy. Pharma-
coepidemiologists, by virtue of their expertise in coordi-
nating data collection in observational studies, play a key
role in the coordination of biological specimen collection,
and in the subsequent analyses.

Objectives: Objective 1.

First hour: To provide successes and challenges of how
biological specimens were incorporated into the following
types of study designs and databases, leading to changes
in clinical practice: (1) secondary analysis of existing data-
bases from either randomized control trials or Phase IV
observational studies from industry, cooperative groups,
and academic settings; (2) prospective multi-institutional
networks with rapid case identification; (3) large observa-
tional databases (e.g., Health Maintenance Organizations,
Government supported population studies).

Dr. Wilson will present a 15-minute, top 10 problems
she encountered in this field. The next three speakers will
present 15 minute presentations that highlight successes
and challenges related to their projects.
Objective 2.

Last half-hour: To discuss the real challenges involved
with setting up biospecimen collection, alongside practical
strategies to overcome such challenges. The formal will be
a directed panel discussion, led by the SIG representatives.

We have had great success and strong participation
using this particular format at a recent NIH-sponsored
meeting. This Symposium will straddle the interests of
multiple ISPE SIGs, including Pharmacogenetics and
Molecular Epidemiology, Biologics, Databases, Pharma-
covigilance, and Comparative Effectiveness.

76. How to Conduct Collaborative Studies in the EU? Lessons
and Results from the Completed Safety of NSAIDs (SOS)
Project

Miriam C Sturkenboom,1 Annie Fourrier-Réglat,2 Susana
Perez-Gutthan,3 Edeltraut Garbe,4 Federica Nicotra,5

Silvana Romio,1 Eva Molero,6 Ron Herings,7 Frantz
Thiessard.2 1Medical Informatics, ErasmusUniversityMedical
Center, Rotterdam, Netherlands; 2Pharmacoepidemiology,
University of Bordeaux, Bordeaux, France; 3Global
Epidemiology, RTI Health Solutions, Barcelona, Spain;
4Epidemiology, University of Bremen, Bremen, Germany;
5Biostatistics, University Milano-Bicocca, Milano, Italy;
6European Projects Coordination Office, FIMIM, Barcelona,
Spain; 7PHARMOInstitute, Utrecht, Netherlands.

Background: After a formal review procedure of the
safety of coxibs. The European Medicines Agency realized
that similar data were missing for the traditional NSAIDs.
The SOS project was funded through the European Com-
mission to assess and compare the risk of cardiovascular
and gastrointestinal events of Non-Steroidal Anti-Inflam-
matory Drugs (NSAIDs) with the ultimate goal of provid-
ing decision models to clinicians and regulatory
authorities. This was done with a unique and revolution-
ary strategy for the EU. The strategy consisted of meta-
analyses of published clinical trials and observational
studies, identification of knowledge gaps followed by a
multi-country collaborative observational drug utilization
and association study in seven health care databases in the
UK, Netherlands, Germany and Italy. The total source
population extended beyond 35 million individuals. This
workshop will share the lessons learnt from this project,
compare literature meta-analysis with individual patient
level analysis, and collaborative studies, and reveal some
of the newest findings on NSAID safety.

Objectives: To share and discuss approaches to collabora-
tive studies in EU databases and to the recognize the chal-
lenges and opportunities.

Description: The workshop will focus on some of the
most important lessons that have been learned during the
SOS project and will be decorated with some of the newest
results. The workshop will feature the following topics
and speakers:

1. What can we learn about NSAID safety from clinical
trials?
2. What can we learn about NSAID safety from exist-

ing observational studies? What are the knowledge gaps?
3. How can we map and bridge across different databas-

es and health care structures in the EU?
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4. How can assure homogeneity in outcome and co-var-
iate extractions?
5. How to work and analyse together? The SOS Data-

warehouse.
6. Integration of data through a personalized risk pre-

diction model and clinical decision models.
7. How to communicate with the different stakeholders?

77. Improving the Science of Regulatory Decision-Making –
Advances in 2011/2012

Stanley A Edlavitch,1 Gerald J Dal Pan,2 June M Raine,3

Bert Leufkens,4 Jerry Avorn.5 1Psychiatry, University of
Missouri School of Medicine, Kansas City, MO, United
States; 2Office of Surveillance and Epidemiology (OSE),
Center for Drug Evaluation and Research, US FDA, Silver
Spring, MD, United States; 3Vigilance, Risk Management of
Medicines, Medicines and Healthcare products Regulatory
Agency, London, United Kingdom; 4Division of
Pharmacoepidemiology and Clinical Pharmacology, Utrecht
Institute of Pharmaceutical Sciences, Utrecht, Netherlands;
5Division of Pharmacoepidemiology and Pharmacoeconomics,
Harvard Medical School, Boston, MA, United States.

Background: The FDA and other regulatory agencies are
paying increased attention to advancing regulatory sci-
ence. In 2010 the NIH and FDA launched the Advanc-
ing Regulatory Science Initiative and awarded
$9.4 million (3 years) to support four research projects in
regulatory science. Most efforts to develop drug regula-
tory science address drug development and postmarket-
ing benefit/risk assessment. However, they frequently fail
to address how better data will be translated into decision
making. Last year, this panel of international experts
held a workshop and elucidated the challenges and
efforts to improve the science. Several regulatory initia-
tives have been launched in 2011 and 2012, as well as
new academic programs.

Objectives: 1. To understand the scope of current US and
non-US efforts to improve regulatory science, particularly
those that have been launched in the past 12 months.

2. To discuss how these efforts are addressing scientific
approaches to regulatory decision-making.
3. To understand how scientific evidence, medical prac-

tice, patient preferences, economics, politics, the press,
public opinion and other societal considerations affect reg-
ulatory decisions.
4. To become familiar with possible scientific

approaches to regulatory decision-making.
Description: In Chicago, Drs. Dal Pan (FDA), Raine
(MHRA), Leufkens (University of Utrecht) and Avorn
(Harvard) reviewed current efforts to improve regulatory
science and to move beyond improving the prompt and
efficient availability of reliability scientific intelligence to
addressing the science of decision-making.

The panel will re-convene to address the question of
whether there has been progress in addressing issues of

regulatory decision-making since the 27th ICPE. Have the
new initiatives, particularly those in the US and Europe
improved the decision-making process? How have eco-
nomic pressures, political pressures, societal preferences,
etc. been integrated into regulatory decision-making?
What are the major challenges we are currently facing and
are there tools being developed to improve regulatory
decision-making.
Workshop participants will be encouraged to actively

contribute to the discussions.

78. Medicare Part D Data: Will the US Population-Based
Data Be Advancing Pharmacoepidemiology and Public
Health?

Til Stürmer,1 Michele Jonsson Funk,1 Kourtney J Davis,2

David J Graham,3 Elizabeth Andrews,4 Jesper
Hallas.5 1Department of Epidemiology, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United States;
2Epidemiology, GlaxoSmithKline, Research Triangle Park,
NC, United States; 3OSE, FDA, Rockville, MD, United
States; 4Pharmacoepidemiology and Risk Management, RTI
International, Research Triangle Park, NC, United States;
5Department of Clinical Pharmacology, University of Southern
Denmark, Odense, Denmark.

Background: Medicare Part D is a federal program to
subsidize the costs of prescription drugs for Medicare ben-
eficiaries (essentially everyone aged 65 and older) in the
United States. It was enacted as part of the Medicare Pre-
scription Drug, Improvement, and Modernization Act of
2003 and went into effect on January 1, 2006. Linked
Medicare Parts A (inpatient), Part B (outpatient), and
Part D (dispensed prescription drugs) claims became
recently available for research. Linked ‘‘Medicare Part D
data’’ is a very large, population-based, US national
healthcare database with strong potential for pharmaco-
epidemioly worldwide.

Objectives: The goal of the symposium is to introduce
pharmacoepidemiologists to the unique advantages and
limitations of Medicare Part D data for pharmacoepidem-
iologic research and provide guidance on practical issues
related to data purchase and use for various pharmacoepi-
demiologic projects.

Description: The PPC proposes this symposium on a very
timely issue, i.e., the practical consequences of the avail-
ability of the first US population-based healthcare data-
base including dispensed medications (Medicare Part D)
for pharmacoepidemiolgic research in older adults
(65 years or older). We propose short presentations from
various stakeholders followed by a podium discussion.
While the data source is US specific, we intend to discuss
issues of data access from various angles, including aca-
demic vs. non-academic and US vs. international users.
The symposium will focus on practical issues around pur-
chase and data use agreements including issues related to
updating data over time (necessary to achieve intimate
knowledge of data advantages and limitations), availabil-
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ity for various constituents of ISPE, and use for sponsored
pharmacoepidemiologic research projects.

79. Unique Device Identification System (UDIS): Implications
for Postmarketing Safety and Effectiveness Assessment in the
United States and Europe

Danica Marinac-Dabic,1 Art Sedrakyan,2 Michael
Steinbuch,3 Jessica Jalbert,4 Jay Crowley,1 Gerold Labek,5

Mary Beth Ritchey,1 Soko Setoguchi.6 1Center for Devices
and Radiological Health, FDA, Silver Spring, MD, United
States; 2Weill Cornell Medical College and New York
Presbyterian Hospital, New York, NY, United States;
3Johnson and Johnson Medical Device and Diagnostics,
Cincinnati, OH, United States; 4Division of
Pharmacoepidemiology, Brigham and Women’s Hospital,
Boston, MA, United States; 5Innsbruck Medical University,
Innsbruck, Austria; 6Duke Clinical Research Institute,
Durham, NC, United States.

Background: Compared to medications, unique gaps exist
in the accumulation and appraisal of premarket safety
and efficacy evidence for medical devices. These gaps
require adequate infrastructure and methods to study
safety and effectiveness of medical devices for real world
patients in the postmarket setting. The evolving UDIS will
capture device information in various data sources and
transform national and international capabilities for effi-
cient and high-quality adverse event reporting, postmarket
surveillance and comparative effectiveness studies, and
recall management for medical devices.

Objectives: To review the current status of the develop-
ment of a global UDIS, discuss challenges and implica-
tions of implementation in clinical practice and data
collection, and consider the ramifications of a UDIS for
medical device safety and effectiveness research.

Description: The symposium will consist of didactic pre-
sentations, followed by a panel discussion (presenters/
moderators shown by initials).

1. Overview of the UDIS: Current status, vision, and
FDA’s perspective (JC; 12 minutes).
2. Adverse event reporting and the UDIS: How the

UDIS will enable manufacturers to optimize proactive
and timely signal detection (MS; 10 minutes).
3. Implementation of the UDIS: Vision and challenges

in implementation of the UDIS (AS; 10 minutes).
4. Practice of device-epidemiology and the UDIS:

Opportunities and challenges for device safety and effec-
tiveness research in the era of UDIS (SS; 10 minutes).
5. European registries and the UDIS: EU requirements

for UDIS implementation and challenges and solutions
for German registries (GL; 10 minutes).
6. Toward Safe and Effective Use of Medical Devices -

MDEpiNet-: How a recently launched FDA initiative,
Medical Device Epidemiology Network (MDEpiNet) will
advance methodologies and infrastructures for device epi-
demiology and surveillance through Public Private

Partnership between the government, academia, industry
and other stakeholders. (DMD; 8 minutes).
7. Panel Discussion: Integrating the UDIS into the tool-

kit for postmarket surveillance, monitoring, and evalua-
tion (Panelist: all speakers, Moderators: MBR and JJ;
30 minutes).

80. The Effect of Air Pollution on Anemia and Response to
Treatment with Erythropoiesis Stimulating Agents in Dialysis
Patients

Maurice A Brookhart,1 Wolfgang C Winkelmayer,2 Jamie
Hart,3 Francine Laden.3 1Department of Epidemiology, UNC
Chapel Hill, Chapel Hill, NC, United States; 2School of
Medicine, Stanford University, Palo Alto, CA, United States;
3Department of Epidemiology, Harvard School of Public
Health, Boston, MA, United States.

Background: Many patients with an anemia of end-stage
renal disease exhibit a poor response to treatment with
erythropoiesis stimulating agents (ESAs) because of
chronic inflammation.

Objectives: To examine whether patients living in areas
with high levels of ambient particulate matter, a proin-
flammatory exposure, exhibit worse anemia or decreased
ESA responsiveness.

Methods: We geocoded all US dialysis units and used
established geospatial air pollution models to predict the
average annual PM10 concentration at each facility. We
then identified a cohort of patients who started dialysis
between 1995 and 2005 and survived until 9 months after
the start of dialysis. For these patients, we extracted the
first available ESA claim and hematocrit measurement.
Using multivariable linear models controlling for calendar
year, patient, and facility characteristics, we modeled base-
line hematocrit and ESA dose and hematocrit at 9 months
as a function of predicted PM-10 concentration at the
facility where the patient was treated.

Results: We identified a cohort of 287,385 patients who
met entry requirements. After multivariable adjustment,
we found that a 100 lg/m3 increase in PM10 was strongly
associated with decreased baseline hematocrit (-2.5%,
95% CI -2.8 to -2.0), but weakly associated with decreased
hematocrit at 9 months (-0.4%, 95% CI -0.7 to -0.1), and
unassociated with ESA dose at 9 months (30 units/day,
95% CI -100.0 to 170).

Conclusions: Patients beginning dialysis in areas with high
PM10 concentrations are more anemic but exhibit only a
very slightly diminished response to treatment with ESAs.
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81. How Much Are Biosimilars Used in Southern Italy? A
Retrospective Analysis of Epoetin Utilization in the Local
Health Unit of Messina in the Years 2010–2011

Gianluca Trifirò,1 Carmelina Sgroi,2 Salvatore Coppolino,2

Rosarita Ferrara,1 Vincenzo Arcoraci,1 Pasquale Cananzi,3

Vincenzo Savica,1 Martijn Schuemie,4 Achille P
Caputi.1 1University of Messina, Messina, Italy; 2Local
Health Unit of Messina, Messina, Italy; 3Health Assessorate
of Sicilian Region, Palermo, Italy; 4Erasmus University
Medical Center, Rotterdam, Netherlands.

Background: Epoetins are one of the three biologics for
which biosimilars are available in Italy since 2007. So far,
there is lack of Italian national/regional longitudinal data
about epoetin use.

Objectives: To evaluate the prescribing pattern of epoetins
in a Local Health Unit (LHU) of Southern Italy in the
years 2010–2011.

Methods: A retrospective drug utilization study was con-
ducted during the period January 1st, 2010–May 31st
2011. Data source was the dispensing database of LHU of
Messina, which contains anonymised data about dis-
pensed drugs that are prescribed by specialists to residents
in the catchment area. Indication of use and prescribed
dosage of epoetins is derived from therapeutic plans filled
by specialists. Prevalence and volume of use (DDD/1,000
in h/day) as well as expenditure of epoetins in the province
of Messina (653,810 in hour) in 2010 was calculated. Fre-
quency analyses by sex, age, indication of use of epoetin
users were performed. Switching pattern between different
reference product and biosimilar epoetins was explored.

Results: Overall 4,288 patients (mean age ± SD:
74.2 ± 13.7) were treated with epoetins during the study
period. Darbepoetin alpha and reference product epoetin
alpha accounted overall for 79.8% of epoetin users, while
biosimilars of epoetin alpha for 0.9%. Overall, 85.4% of
epoetin users were treated because of anemia due to
chronic kidney disease (CKD) and 158 (12.6%) because
of chemotherapy-induced anemia. In 2010, prevalence of
use of epoetins was 5.5 (95% Confidence Interval: 5.3–
5.7) per 1,000 inhabitants in the province of Messina. The
volume of use and related expenditure for epoetins was
3.58 DDD/1,000 inhabitants/day and 5,572,457 € (about
8.5 € per capita/day) in 2010. Switching between different
epoetins was very frequent (21.8% of users) but was very
rare from reference products to biosimilars.

Conclusions: Epoetins are frequently dispensed in LHU
of Messina mainly due to CKD-related anemia. Switching
between different epoetins is very common. Use of biosim-
ilars is very low in both naı̈ve patients and switchers from
reference product epoetins.

82. Utilization Pattern of Golimumab (Simponi�) in Patients
with Inflammatory Arthritis in Real-Life Clinical Practice in
Canada

Amir Abbas Tahami Monfared. Janssen Inc., Toronto, ON,
Canada

Background: Golimumab (GLM) is a subcutaneous
tumor necrosis factor-alpha inhibitor that is indicated for
the treatment of rheumatoid arthritis (RA), ankylosing
spondylitis (AS), and psoriatic arthritis (PsA). The recom-
mended posology of GLM is 50 mg subcutaneously once
a month.

Objectives: The purpose of this study was to evaluate
GLM dosing patterns in real-life clinical practice in Can-
ada.

Methods: A retrospective longitudinal cohort analysis
was performed using the IMS Brogan private drug plans
database. This database is comprised of pay direct drug
benefit claims paid by most major private insurers in
Canada. The study timeframe was from January 1, 2009
to June 30, 2010. Patients were included if they had ‡3
claims for GLM between January 1, 2009 and December
31, 2009. The 6-month period preceding the first GLM
claim (index date) for each patient was used as a baseline
to determine any prior biologic use. The 12-month period
following initiation of GLM was used to assess dosing
patterns. For each patient, GLM weekly doses and dos-
ing intervals were calculated for every dosing episode
(defined as the time-interval between two consecutive
claims).

Results: A total of 397 patients receiving at least three
prescriptions for GLM were identified as meeting the
inclusion criteria. The sample was predominantly female
(56%); had rheumatoid arthritis (RA; 76%; n = 303)
and mean age of 47 years. Approximately 49% of patients
had no history of biologics prior to GLM initiation (bio-
naı̈ve) while 51% were bio-experienced. The average
monthly dose of GLM was 50 mg. The mean ± SD and
median dosing interval were 32 ± 8 and 31 days, respec-
tively. Dosing intervals were similar among bio-naı̈ve and
bio-experienced patients.

Conclusions: In this retrospective cohort analysis, most
patients with a prescription for GLM were female, had a
diagnosis of RA, and half of patients had prior treatment
with biologic therapies. The majority of GLM prescrip-
tions were 50 mg with a median dosing interval of every
31 days. Real-world dosing patterns of GLM corrobo-
rated the recommended posology of one 50 mg injection
once monthly; they were similar among bio-naı̈ve and bio-
experienced patients.

� 2012 The Authors
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83. Malignancy and Infection Rates in Psoriasis Patients with
or without Treatment and in a General Population in the US:
2005–2009

Mellissa Yong,1 Jennifer Schenfeld,1 Mary Anthony,1 David
Pariser,2 Alexa B Kimball.3 1Center for Observational
Research, Amgen Inc, Thousand Oaks, CA, United States;
2Virginia Clinical Research Inc, Norfolk, VA, United States;
3Massachusetts General Hospital and Harvard Medical
School, Boston, MA, United States.

Background: There are limited comparable data on rates
of malignancies and hospitalized infectious events (HIEs)
in psoriasis (PsO) patients (pts) and among PsO pts on
specific treatments (txs).

Objectives: We assessed the incidence of malignancies and
HIEs in a general population (GP), a PsO population
(pop’n), and PsO pop’ns prescribed specific txs within a
large US health-insured pop’n.

Methods: Using an administrative claims database, we
identified a GP (N = 18,094,518) and a cohort of PsO
(ICD-9 code 696.1) pts aged ‡18 years between 1/1/06
and 12/31/06 followed through 12/31/09 to assess inci-
dence of malignancies (lymphoma, non-melanoma skin
cancer (NMSC), all cancers excluding NMSC) and HIEs.
PsO pts prescribed the following txs for ‡1 dose after diag-
nosis (dx) were exposed to that tx: non-biologic (NB) sy-
stemics (methotrexate, cyclosporine), phototherapy
(PUVA, UVB), other TNF blockers (adalimumab, inflix-
imab), and etanercept. Follow-up ended at first dx of an
outcome event, loss to follow-up, or completion of 3 years
of follow-up. For HIEs, follow-up also ended 30 days
after tx discontinuation or switch. Age- and sex-standard-
ized incidence rates and 95% confidence limits were calcu-
lated.

Results: Among 40,987 PsO pts, 11% were prescribed
NB, 6.2% other TNF blockers, 15% etanercept, and 11%
phototherapy. Some pts were prescribed more than one
tx. For all cancers, lymphoma, and NMSC, the incidence
rates per 10,000 person-years for the PsO cohort were sig-
nificantly elevated compared to the GP (all cancers: 114
(95% CI: 107–121) vs. 95 (95% CI: 95.0–95.6); lym-
phoma: 9.4 (95% CI: 7.4–11.4) vs. 5.8 (95% CI: 5.8–5.9);
NMSC: 129 (95% CI: 121–136) vs. 78 (95% CI: 77.7–
78.3)]. For the four tx groups, small differences were
shown in incidence of all cancers and lymphoma from the
GP but NMSC rates were higher in each. HIE rates were
higher in the three systemic tx PsO groups relative to the
phototherapy group.

Conclusions: Incidence rates of malignancies are elevated
in PsO pts compared to the GP. Rates of malignancies
and HIEs vary by tx, suggesting that risks from both tx
and the underlying disease must be taken into account to
understand tx-related risks.

84. Utilization of Tumor Necrosis Factor alpha Inhibitors
(TNFi) in Patients with Ankylosing Spondylitis

Jinghua He, Douglas J Watson, Paul M Peloso. Merck and
Co., Inc., North Wales, PA, United States

Background: TNFi is an important treatment option for
ankylosing spondylitis (AS). Upon incomplete efficacy
response or occurrence of adverse events, patients may
either discontinue TNFi therapy or switch to a second
TNFi.

Objectives: To describe the utilization pattern of TNFi in
US patients with AS.

Methods: A descriptive analysis was performed using the
Ingenix LabRx claims data between January 1, 2000, and
June 30, 2010. Patients between 18 and 64 years old with
AS diagnosis (ICD-9 code 720.xx) were included if they
newly initiated TNFi therapy and had at least 6 months
continuous enrollment prior to the initiation date. TNFi
use was identified by the national drug code and the
health care common procedure coding system J-code
entered on claims. Eligible patients were followed through
the discontinuation of TNFi therapy, first TNFi switch-
ing, or the end of continuous enrollment, whichever came
first.

Results: A total of 152,200 AS patients were identified,
and 7,103 AS patients had at least 1 TNFi claims. The
final analysis included 3,408 patients that met all the selec-
tion criteria. The median follow up time was 1.9 year
(IQR: 0.85–3.8). Etanercept was the most often used ini-
tial TNFi during the entire study period (51.6%). How-
ever, initial use of adalimumab increased dramatically
since 2003, and exceeded etanercept in 2009 (48.7% vs.
31.1%). Since only 43 (1.3%) patients started TNFi ther-
apy with golimumab or certolizumab pegol, they were
excluded from further analysis. The age, gender, and base-
line rheumatic drug utilization were similar among etaner-
cept, adalimumab, and infliximab initiators. During the
follow-up time, 1,016 (30.2%) patients discontinued TNFi
therapy, and 595 (17.7%) patients switched to a second
TNFi. Infliximab initiators had the best persistency. Their
median times before discontinuation and switching were
235 days (IQR: 132–579) and 475 days (IQR: 240–841),
respectively.

Conclusions: The prevalent use of TNFi is about 5%
among AS patients in US. Adalimumab appears the most
popular initial TNFi in recent years. Infliximab has better
persistency than adalimumab and etanercept.
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85. A Comparison of Post-Authorization Adverse Events of
Biopharmaceuticals and Small Molecules within the Same
Anatomical Therapeutic Chemical Class

Hans C Ebbers,1 Esraa Al-Temimi,1 Ellen H Moors,3 Aukje
K Mantel-Teeuwisse,1 Huub Schellekens,2,3 Hubert G
Leufkens.1 1Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute of Pharmaceutical Sciences,
Utrecht, Netherlands; 2Department of Pharmaceutics, Utrecht
Institute of Pharmaceutical Sciences, Utrecht, Netherlands;
3Department of Innovation and Environmental Studies,
Copernicus Institute, Utrecht, Netherlands.

Background: The nature of adverse events (AEs) observed
post authorization for biopharmaceuticals differs from
chemically synthesized, small molecules. It remains
unclear if this observed difference can be attributed to dif-
ferences in authorized indications between the groups.

Objectives: To investigate if the nature of AEs identified
post-authorization for biopharmaceuticals differs from
AEs of small molecules within the same Anatomical Ther-
apeutic Chemical (ATC) class.

Methods: All biopharmaceutical and small molecule
products centrally approved in the European Union classi-
fied in the ATC class of ‘‘antineoplastic and immunomod-
ulating agents’’ (‘‘L’’) were included. Generics and
biosimilars were excluded. All safety related changes to
the Summary of Product Characteristics during 2004–
2011 were analyzed; individual AEs were identified and
coded according to MedDRA 14.1. Proportions of AEs
within therapeutic subgroups were compared and tested
using two-sided Fisher’s exact tests.

Results: A total of 747 AEs were identified; 361 for bio-
pharmaceuticals and 386 for small molecules. For bio-
pharmaceuticals, 171 (47.4%) AEs were reported for
immunosuppressants, 128 (35.5%) for immunostimulants
and 62 (17.2%) for antineoplastic agents. For small mole-
cules the most AEs, 288 (74.6%), were reported for anti-
neoplastic agents, 92 (23.8%) for immunosuppressants
and 6 (1.6%) for endocrine therapies. Within the ATC
subgroup of immunosuppressants, neoplasms, 20% vs.
2% (p < 0.01) and infections and infestations, 22% vs.
9% (p < 0.01) occurred significantly more frequent for
biopharmaceuticals. AEs of small molecules were more
often renal and urinary disorders, 7% vs. 0% (p < 0.01),
blood and lymphatic system disorders, 10% vs. 3%
(p = 0.04) and vascular disorders, 7% vs. 1%
(p = 0.02). In the sub group of antineoplastics, immune
system disorders occurred more frequently for biopharma-
ceuticals, 6% vs. 1% (p = 0.04).

Conclusions: The distribution of AEs identified post
authorization differs for biopharmaceuticals and small
molecules, even in products from the same therapeutic
subgroup. This may warrant a targeted pharmacovigi-
lance approach for biopharmaceuticals.

86. Drug-RelatedProgressiveMultifocalLeukoencephalopathy
(PML): DataMining of FDA_AERS (Adverse Event Reporting
System)

Chiara Sacripanti, Carlo Piccinni, Elisabetta Poluzzi,
Fabrizio De Ponti. Department of Medical and Surgical
Sciences, University of Bologna, Bologna, Italy

Background: In the last decade, regulatory agencies issued
warnings on the risk of PML for various immunosuppres-
sant drugs, in particular Monoclonal Antibodies (MAbs).

Objectives: To identify drug classes with a statistically sig-
nificant signal of PML through the spontaneous adverse
event reporting analysis.

Methods: A case/non case study of all reports collected in
the FDA_AERS in the period 2004–2010 was performed.
After duplicate removal and drug mapping by Anatomical
and Therapeutic Chemical (ATC) classification, all drug-
report pairs for ‘‘suspected’’ or ‘‘interacting’’ drugs were
selected. Drugs with ATC codes L01-Antineoplastics,
L04-Immunosuppressants and H02-Corticosteroids were
defined ‘‘Immunosuppressants’’ and, among these, MAbs
were identified. Cases were represented by the reports
including MedDRA preferred term ‘‘Progressive multifo-
cal leukoencephalopathy’’; non-cases were all reports of
other reactions. Reporting Odds Ratio (ROR) with 95%
confidence intervals (95% CI) was calculated for overall
immunosuppressants, for MAbs group and, finally, for
each MAb.

Results: Among 2,019,944 reports concerning 2,768,764
drug-report pairs, we retrieved 980 reports of PML corre-
sponding to 2,139 drug-report pairs. A statistically signifi-
cant ROR was found for immunosuppressants (ROR:
1.87; 95CI%: 10.73–13.12); within this therapeutic class,
ROR was statistically significant for MAbs (1.51; 1.37–
1.67) rather than for non-MAbs. Among MAbs, dispro-
portionality analysis resulted in a signal for rituximab
(16.04; 13.65–18.84), natalizumab (2.72; 2.30–3.21) and
alemtuzumab (3.54; 2.29–5.49).

Conclusions: The analysis confirmed an association
between PML and immunosuppressants, and it found a
stronger disproportionality signal for MAbs rather than
other immunosuppressants. Among MAbs, only ritux-
imab, natalizumab and alemtuzumab resulted in a statisti-
cally significant ROR, probably affected by the notoriety
bias. However, the presence of a signal for MAbs, should
call for a more intensive safety monitoring of these drugs.
Further studies should investigate the role of underlying
disease in the PML occurrence (e.g., deficiency of immune
system in lymphoma condition).

� 2012 The Authors
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87. Case Definition for Progressive Multifocal
Leukoencephalopathy Following Treatment with Monoclonal
Antibodies

Dirk Mentzer,1 Jürgen Prestel,1 Ortwin Adams,2 Ralf Gold,3

Hans-Peter Hartung,4 Hartmut Hengel,2 Bernd C Kieseier,4

Wolf-Dieter Ludwig,5 Brigitte Keller-
Stanislawski.1 1Department of Safety of Medicinal Products
and Medical Devices, Paul-Ehrlich-Institute, Langen,
Germany; 2Institute of Virology, Heinrich-Heine-University
Duesseldorf, Duesseldorf, Germany; 3Department of
Neurology, St. Josef Hospital, Ruhr University Bochum,
Bochum, Germany; 4Department of Neurology, Heinrich-
Heine-University Duesseldorf, Duesseldorf, Germany;
5Department of Hematology, Oncology and Tumor
Immunology, HELIOS Clinic Berlin-Buch, Berlin, Germany.

Background: Novel immunosuppressive/modulating ther-
apies with monoclonal antibodies (MABs) have been asso-
ciated with progressive multifocal leukoencephalopathy
(PML), a potentially fatal disease of the human brain
caused by the JC virus (JCV). Taking the complex diag-
nostic testing and inconstant clinical presentation of PML
into account, an agreed case definition for PML is a prere-
quisite to allow a thorough assessment of PML.

Objectives: The objective was to develop a standardized
case definition for PML following treatment with MABs
in order to enhance data comparability across different
clinical trials, post-authorization safety studies, and pas-
sive post-marketing surveillance. The case definition was
aimed to define levels of diagnostic certainty of reported
suspected PML cases.

Methods: An interdisciplinary working group was estab-
lished to develop a PML case definition based on experi-
ence in diagnosis/treatment of PML, experience in case
assessment for regulatory purposes, review of literature,
and group consensus. The case definition was subse-
quently evaluated against all suspected PML cases follow-
ing MAB-treatment reported from Germany to the Paul-
Ehrlich-Institute (PEI) as the responsible national regula-
tory authority.

Results: The algorithm of the PML case definition is
mainly based on clinical symptoms, polymerase chain
reaction for JCV DNA in cerebrospinal fluid, brain mag-
netic resonance imaging, and brain biopsy. One hunderd
and nineteen reported suspected PML cases following
MAB-treatment (including natalizumab, rituximab, ale-
mtuzumab, efalizumab, and ofatumumab) were assessed
against the case definition. It could be demonstrated that
the case definition can be used for case ascertainment for
suspected cases of PML for various MABs covering a
broad spectrum of indications. Even in case, that the
available information is not yet complete, the case defini-
tion provides a level of diagnostic certainty.

Conclusions: The proposed case definition enables data
comparability among different medicinal products and

among active as well as passive surveillance settings. It
may build a basis for meaningful risk analysis and com-
munication for regulators and health care professionals.

88. Incidence of Infections, Cardiovascular, and Hepatic
Events among Initiators of TNF-a Inhibitor Therapy
Compared to Methotrexate Users

Elsie L Grace, Dale Q Marmaduke, Stephen P
Motsko. Global Patient Safety, Eli Lilly and Company,
Indianapolis, IN, United States

Background: TNF-a inhibitors are often used for the
treatment of rheumatoid arthritis (RA) after traditional
disease modifying anti-rheumatic drug (DMARD) thera-
pies have failed, yet their effect on select medical condi-
tions needs further study.

Objectives: To perform a hypothesis generating study to
determine if initiators of TNF-a inhibitor therapy who
have failed treatment with methotrexate (MTX) differ
with regards to the incidence of infections, cardiovascular,
and hepatic events compared to patients who respond to
MTX.

Methods: US medical claims data from 2004 to 2010 were
used to identify a cohort of adult RA patients who initi-
ated TNF-a inhibitor therapy after failed treatment with
MTX. Patients were matched 2:1 by age, gender, and
insurance status to TNF-a naı̈ve MTX-users, and fol-
lowed for 1 year.

Results: We identified 2,950 RA patients who initiated
TNF-a inhibitor therapy after failure with MTX, of which
2,400 were successfully matched with MTX responders.
Incident infections and parasitic diseases were more com-
mon in patients who initiated TNF-a inhibitor therapy
(RR = 1.33). Specific infection groupings with an
increased incidence among TNF-a inhibitor initiators
included bacterial infection; skin and subcutaneous tissue
infection; and other lower respiratory diseases. A lower
incidence was observed for other infections including par-
asitic and intestinal infection. The incidence of cardiovas-
cular events such as thromboembolism and acute
cerebrovascular disease were lower among TNF-a initia-
tors (RR = 0.88 and 0.69 respectively); whereas acute
myocardial infarction showed no difference (RR = 1.05).
Diseases of the liver were more frequent among TNF-a
initiators (RR = 1.22).

Conclusions: We observed variable relationships for infec-
tions and cardiovascular events and an increased incidence
of liver disease among TNF-a initiators compared to
TNF-a naı̈ve MTX-responders. Future hypothesis-testing
studies are needed to understand the role that TNF-a
inhibitors may play in these relationships.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002

44 ABSTRACTS OF THE 28TH
ICPE 2012



89. Characteristic Differences among Crohn’s Disease
Patients Who Initiated IFXliximab vs. Non-Biologic Therapy –
ENCORE Registry

Zhiping Huang,1 Melissa Whipple,1 Xingshu Zhu,1 Egli
Martin,1 Walter Reinisch,2 Paul Rutgeerts,3 Jean Frederic
Colombel,4 Geert D’Haens,5 Anders Ekbom,6 Denesh
Chitkara,1 Doug Watson.1 1Merck, Whitehouse Station, NJ,
United States; 2Gastroenterology and Hepatology, Medical
University, Vienna, Austria; 3Gastroenterology, University of
Leuven, Leuven, Belgium; 4Hepatogastroenterology, CHRU
Lille, Lille, Nord, France; 5Imelda GI Clinical Research
Center, Bonheiden, Belgium; 6Medical Epidemiology and
Biostatistics, Karolinska Institute, Stockholm, Sweden.

Background: Understanding the characteristic differences
in patients with Crohn’s disease (CD) initiating biologic
therapy vs. receiving non-biologic therapies will be helpful
for the evaluation of product effectiveness and safety in
clinical practice.

Objectives: To describe baseline characteristic differences
in patients with CD who initiated Infliximab (IFX) vs.
non-biologic therapies.

Methods: The European National Crohn’s Observational
Registry (ENCORE) is a prospective, observational, post-
marketing safety surveillance registry of patients with
active or fistulizing CD treated with IFX. Patients on
non-biologic therapies were also included as controls.
Patients enrollment from gastroenterology practices in 9
EU countries began in 2003 and ended in 2008. Demo-
graphic, disease history and other data were collected
from patients and physicians at enrollment. Descriptive
analyses were conducted to compare baseline characteris-
tics between patients initiated IFX and receiving non-bio-
logic therapies. Differences between the groups were also
examined according to year of enrollment and EU region.

Results: ENCORE enrolled 2,664 patients: 1,543 received
IFX and 1,121 received non-biologic therapy. Age and
gender distribution were comparable between the two
groups. However, at baseline CD was more severe in IFX
patients than controls, as indicated by higher Harvey-
Bradshaw total score (8.19 vs. 6.17, p < 0.0001), more
draining fistula (22.6% vs. 8.6%, p < 0.0001), and more
days in hospital in past 6 months. Patients on IFX
reported a worse overall health status compared to con-
trols (assessment score of 4.34 vs. 3.87 on a scale of 1–7,
p < 0.0001), more work days missed due to CD in past
6 months (24.4 vs. 18.4 days, p < 0.001), more impact on
self-reported work productivity and regular daily activi-
ties. Patients who initiated IFX in 2007–2008 seemed to
have less severe disease than those initiated in 2003–2004.
Patients who initiated IFX in Northern EU seemed to
have more severe disease than those in Southern EU.

Conclusions: Patients who initiated IFX differ from those
on non-biologic therapy by having more severe disease
and more impact on work and daily activities

90. Incidence of Selected Opportunistic Infections among
Children with Juvenile Idiopathic Arthritis

Timothy Beukelman,1 Fenglong Xie,1 John W Baddley,1

Lang Chen,1 Elizabeth Delzell,1 Carlos G Grijalva,2 Nivedita
M Patkar,1 Kenneth G Saag,1 Kevin L Winthrop,3 Jeffrey R
Curtis.1 1University of Alabama at Birmingham, Birmingham,
AL, United States; 2Vanderbilt University, Nashville, TN,
United States; 3Oregon Health and Science University,
Portland, OR, United States.

Background: There may be an increased risk of opportu-
nistic infections (OI) among children with juvenile idio-
pathic arthritis (JIA), especially with exposure to
immunosuppressant medications. No controlled studies to
address this question have been published to date.

Objectives: We determined incidence rates (IR) of selected
OI among children with and without JIA and examined
the effects of immunosuppressant medications.

Methods: Using U.S. national Medicaid claims data from
2000 to 2005, we identified a cohort of children with JIA
and a non-JIA comparator cohort diagnosed with atten-
tion deficit hyperactivity disorder. All subjects had a
3 month baseline period to assess for prevalent OI (which
excluded subjects from analysis) and current medication
exposures. Incident OI were identified using physician
diagnosis or hospital discharge codes and, for some OI,
dispensed antimicrobial medications. We standardized the
non-JIA IR to the age, sex, and race distribution of the
JIA cohort.

Results: The JIA cohort included 8,503 children with
14,370 person-years of follow-up; 1,392 used TNF inhibi-
tors (TNFi) and 3,491 used methotrexate (MTX) during
follow-up. The non-JIA comparator cohort included
360,362 children with 490,939 person-years of follow-up.
When all OI were considered together as a single outcome,
there were 42 OI in the JIA cohort (IR 300 [216–406] per
100,000; incidence rate ratio (IRR) 2.4 [1.7–3.3] vs. non-
JIA comparator). We identified three infections with Coc-
cidioides (IR 21 per 100,000; IRR 101 [8.1–5,319] vs. non-
JIA comparator); five with Salmonella (IR 35 per 100,000;
IRR 3.8 [1.2–9.5]); and 32 with herpes zoster (IR 225 per
100,000; IRR 2.1 [1.4–3.0]). Among children with JIA,
herpes zoster was not strongly associated with current use
of glucocorticoids (GC) (IRR 1.8 [0.6–4.5] vs. no current
GC use), MTX (IRR 1.4 [0.5–3.6] vs. no current MTX or
TNFi use), or TNFi (IRR 2.2 [0.7–6.9] vs. current MTX
use without current TNFi use).

Conclusions: OI are rare among children with JIA. Never-
theless, children with JIA had double the rate of OI com-
pared to children without JIA. Herpes zoster was not
strongly associated with specific medications used to treat
JIA.

� 2012 The Authors
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91. Methods to Link a National Arthritis Cohort with
Medicare Administrative Claims Data

Jeffrey R Curtis, Lang Chen, Timothy Beukelman, Aseem
Bharat, Fenglong Xie, Kenneth G Saag, Elizabeth
Delzell. University of Alabama at Birmingham, Birmingham,
AL, United States

Background: While all data sources have strengths and
weaknesses, linked clinical and claims data may provide a
valuable resource for pharmacoepidemiologic research.

Objectives: To describe methods and validity of a linkage
between a national arthritis registry to U.S. Medicare
data.

Methods: Data from 2006 to 2009 for rheumatoid arthri-
tis (RA) patients participating in the Consortium of Rheu-
matology Researchers of North America (CORRONA)
was linked to Medicare data (100% sample of enrollees
selected using ICD-9 codes for RA or other inflammatory
arthritides). In Medicare data, observable person-time
was limited to part A+ part B months without enrollment
in Medicare Advantage. Potentially linkable CORRONA
participants were restricted to those who self-reported
Medicare coverage and with ‡2 visits to a CORRONA
provider. Deterministic linkage was performed using mul-
tiple non-unique variables including year of birth, gender,
provider ID, and dates of CORRONA-provider office vis-
its. Linkage validity was evaluated in a subcohort of
CORRONA with more complete information (e.g., full
date of birth).

Results: In Medicare, 73,782 RA and inflammatory
arthritis patients had visit(s) with CORRONA providers.
A total of 8,149 CORRONA participants with self-
reported Medicare coverage for at least two CORRONA
visits were potentially linkable. Of these, 7,144 linked to at
least one Medicare beneficiary with ‡2 visits occurring in
Medicare-observable person time, with exact match on ‡1
visit date. A total of 3,869 CORRONA patients linked on
every visit that occurred in both CORRONA and Medi-
care data (median visits = 5; IQR 3, 8). A total of 3,854
patients linked uniquely (i.e., 1:1 linkage); 15 patients
linked non-uniquely. In the validation subcohort, 335
CORRONA patients had ‡2 visits while Medicare
enrolled. Among these, 253 linked uniquely; two linked
non-uniquely. Linkage accuracy was 86% for patients
with only two visits and 96% for patients with ‡3 visits.
Ongoing work will refine the linkage strategy and expand
the validation sample.

Conclusions: Linkage between a national outpatient
arthritis registry and U.S. Medicare claims data using
multiple, non-unique identifiers appears feasible and valid.

92. Rates of Systemic Adverse Events Following Intravitreal
Injection of Anti-VEGF Medications for the Treatment of
Age-Related Macular Degeneration (AMD)

Winifred Werther,1 Emily Gower,2 Sandra Cassard,3 Laura
Chu,4 Rohit Varma,5 Ronald Klein.6 1Vertex
Pharmaceuticals, Inc, Cambridge, MA, United States;
2Department of Epidemiology and Prevention, Wake Forest
School of Medicine, Winston-Salem, MD, United States;
3Wilmer Eye Institute, Johns Hopkins University School of
Medicine, Baltimore, MD, United States; 4Genentech, Inc,
South San Francisco, CA, United States; 5Doheny Eye
Institute and the Department of Ophthalmology, Keck School
of Medicine, University of Southern California, Los Angeles,
CA, United States; 6School of Medicine and Public Health,
University of Wisconsin, Madison, WI, United States.

Background: Intravitreal injections are given for neovas-
cular AMD. Off-label use of bevacizumab (bev) is the
most common drug injected intravitreally.

Objectives: To compare systemic adverse events between
AMD patients treated with bev or ranibizumab (ran).

Methods: Beneficiaries treated for AMD were identified
in Medicare fee-for-service data (2005–2009). Drugs were
classified as ‘‘Known’’ (drug-specific billing code) and as
‘‘Presumed’’ (unclassified drug codes and charges).
Known and presumed were combined to create an ‘‘Any’’
treatment cohort. Two pre-specified and two post hoc
pairs of cohorts were compared: Pre-specified included
‘‘Known’’ patients initiating treatment in 2006–2009 and
‘‘Any’’ patients initiating treatment in 2006–2009. Post-
hoc groups included Known 2008–2009 and Any 2008–
2009. For each cohort, we examined the relationship
between drug and incidence of cerebrovascular events
(CVA), myocardial infarction (MI), and all-cause mortal-
ity. Cox proportional hazard models, adjusted for demo-
graphics, US region, propensity score, and baseline
comorbidities, were used to compare risks.

Results: All-cause mortality rates ranged from 5.5 to 7.4
per 1,000 person years (py). In both Known cohort com-
parisons, risk of all-cause mortality was higher among bev
users (hazard ratios (HR) and 99% confidence intervals
(CI): 1.11 (1.01–1.23) for Known 2008–2009 and 1.19
(1.10–1.29) for Known 2006–2009). Incidence of hemor-
rhagic CVA ranged from 0.24 to 0.43 per 1,000 py. Risk
of hemorrhagic CVA was also higher in both Known
cohort comparisons (HR and 99% CI: 1.57 (1.03–2.36)
and 1.43 (1.00–2.03), respectively). However, no statisti-
cally significant differences were seen for either of these
events in the Any cohort comparisons. No statistically sig-
nificant differences were seen for MI and ischemic CVA.

Conclusions: Results suggest a potential increased risk of
all-cause mortality and hemorrhagic stroke among
patients using bev, but does not show an increased risk of
MI or ischemic stroke. Practitioners and patients should
discuss the risk-benefit profile of treatments and the
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strengths and limitations of existing data when selecting a
treatment.

93. Measuring Prescription Adherence by Medication
Possession Ratio in Zagreb, Croatia

Josip Culig,1 Vesna Bacic-Vrca,2 Jelena Boskovic,2 Marcel
Leppée.1 1Pharmacoepidemiology, Andrija Stampar Institute
of Public Health, Zagreb, Croatia; 2School of Pharmacy and
Biochemistry, Zagreb, Croatia.

Background: Poor adherence severely compromises the
effectiveness of treatment, making this a critical issue in
population health both from the perspective of quality of
life and of health economics. Interventions aimed at
improving adherence would provide a significant positive
return on investment through primary prevention and sec-
ondary prevention of adverse health outcomes.

Objectives: The objective is to determine the adherence to
chronic disease medication measured by MPR, and com-
pare it with adherence that has been based on the patient’s
self-report from our previous study.
Methods:
Design: Observational study; pharmacy claims data anal-
ysis.
Setting: Pharmacy care; Zagreb, Croatia; October 2010–
September 2011.
Exposures: Dates of medication fill/refill.
Main outcome measures: Medication Possession Ratio
(MPR) and measured adherence as a function of the gaps
between refills to provide timely information on the
dynamics of patients medication adherence.
Statistical analysis: Descriptive statistics.

Results: According MPR, most patients were noncom-
plied (n = 96; 64.0%). Most patients (n = 130, 86.7%)
were with one or more ATC group C (cardiovascular)
medication prescribed. There is not a significant difference
between group C medication and other medication
according to adherence (p = 0.333). It needs to be noted
that herein we present an analysis using overall MPR and
C medication MPR, but the same analysis can be carried
out on a drug class specific basis as well (using the drug
class specific MPRs) if required. Medication nonadher-
ence due to cost issues among study patients was evalu-
ated.

Conclusions: The limitations of our study include several
factors as: the consideration of a relatively small sample of
patients, in case of medication switching adherence is diffi-
cult to measure with pharmacy claims data and some
patients may have additional drug use not captured within
the claims data. MPR does not provide accurate informa-
tion on the continuity of medication usage and the precise
measurement of each medication adherence, identification
eventually drug stockpiles, measurement of gaps in medi-
cation supply with a special emphasis on allowable gap to
obtain a refill of medicationis.

94. Therapeutic Inertia Research on Adult DM Patients in
Taiwan

Huang Li-Ying,1,2 Shau Wen-Yi,2 Su Syi,1 Yeh Hseng-
Long,3,4 Lai Mei-Shu.5 1Graduate Institute of Health Care
Organization Administration, College of Public Health,
National Taiwan University., Taipei, Taiwan; 2Division of
Health Technology Assessment, Division of Health Technology
Assessment, Center for Drug Evaluation, Taipei, Taiwan;
3Department of Cardiology, Sijhih Cathay General Hospital,
Taipei, Taiwan; 4School of Public Health, College of Public
Health and Nutrition, Taipei Medical University, Taipei,
Taiwan; 5School of Public Health, College of Public Health
and Nutrition, Taipei Medical University, Taipei, Taiwan.

Background: Mounting evidence has indicated that
appropriate therapy for diabetes can prevent or delay the
onset of complications. Goals for the management of dia-
betes (DM) are well defined, practical guidelines to deal
with such complications have been widely disseminated.
Despite these advances, health care practitioners often fail
to adequately address these issues.

Objectives: This study evaluated therapeutic inertia and
the failure of physicians to initiate or intensify therapy in
response to the medical needs of diabetes patients, and
linked these findings to the surrogate outcomes of glyce-
mic control.

Methods: This study assembled a cohort of patients with
diabetes. Data were obtained from the regular NHI claims
database for the period from January 1, 2006 to Decem-
ber 31, 2008. Another database, a Pay-for-Performance
(P4P) database, was used to supplement the regular claims
data. Descriptive analysis and logistic regression models
were used to assess therapeutic inertia in the care of DM
patients and determine how it was influenced by patient,
physician, and hospital characteristics.

Results: A total of 208,032 diabetic patients were
included in the DM-P4P project, resulting in a total of
1,058,916 HbA1c measurements. Approximately 32.3%
of the subjects had HbA1c test results exceeding 8%; in
terms of therapeutic inertia, the physicians of these sub-
jects failed to actively provide medication or treatment in
approximately 55.7% of patient visits. Subjects with
HbA1c levels exceeding 8% were divided into two groups
for comparison: those that had encountered therapeutic
inertia and those that had not. Among the patients that
encountered therapeutic inertia, 37.0% were treated by
physicians with <5 years of experience, and 32.5% were
treated by physicians with more than 10 years of experi-
ence. Most of the participants in both groups received
medical attention at hospitals in northern Taiwan and
therapeutic inertia was most prevalent in primary care
clinics.

� 2012 The Authors
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Conclusions: Fewer than one-half of patients with high
HbA1c levels had intensification of their medication. Inter-
ventions assisting physicians to regonize and overcome
therapeutic inertia should improve diabetes care in the
population.

95. Mining Medication Information from Clinical Discharge
Summaries

Sujin Kim,1 Christopher Burton.2 1Division of Biomedical
Informatics, University of Kentucky, Lexington, KY, United
States; 2Computer Science, Eastern Kentucky University,
Richmond, KY, United States.

Background: In defining timeframe reference for clinical
events and services in a specialized field, medical language
processing (MLP) research deserves attention in pharma-
covigilence.

Objectives: We developed a conceptual schema using
Knowtator (v.1.5.2) to assess: (1) types of temporal infor-
mation extracted to represent clinical concepts including
medications; and (2) how accurately the open source
MLP system, YTEX, extracts clinical concepts to answer
temporal questions. The defined timeframe includes: pre-
admission, hospital stay, and postdischarge.

Methods: The study processed de-identified 889 discharge
summaries using YTEX to develop medical concept time-
line structure. The result of the manual annotation was
used to construct consensus consolidation of Knowtator
to develop the gold standard for extraction performance
analysis. Semantic types which classify the extracted con-
cepts were determined based on MetaMap’s predefined
categories of medical concepts (e.g., Pharmacologic Sub-
stance, T121).

Results: It is observed that the section titles and the analy-
sis within the identified sections increased the accuracy of
time information. Analysis revealed that by default YTEX
did not extract medication terminology. By configuring
the dictionary look up table to include the semantic type,
Pharmacological Substance, in the SNOMED library,
medications were extracted with a precision, recall, and f-
measure of 0.346, 0.388, and 0.366 respectively. To
increase the recall, the medical glossary from National
Cancer Institute (NCI) was added. Although the precision
remained low (0.390), the recall nearly doubled (0.744),
yielding an f-measure of 0.511. The temporal grouping of
medications yielded the results: pre-admission (p = 0.587,
R = 0.692, F = 0.635); Hospital Stay (p = 0.133,
R = 0.440, F = 0.204); Post-Discharge (p = 0.488,
R = 0.727, F = 0.584).

Conclusions: Knowtator can be used to manually anno-
tate discharge summaries and other medical documents
for fair establishment of a Gold Standard for clinical
NLP. YTEX is a highly customizable extraction engine
that allow for simple manipulation and complex extrac-
tion through table joining and manipulation.

96. A Review of the Use of Hospital-Based Databases in
Observational Inpatient Studies of Drugs

Michael D Larsen,1 Thomas Cars,2 Jesper Hallas.1 1Research
Unit of Clinical Pharmacology, University of Southern
Denmark, Odense, Denmark; 2Department of Medical
Sciences, Uppsala University, Uppsala, Sweden.

Background: The majority of pharmacoepidemiological
studies employ data generated in primary healthcare.
Regardless of the fact that prescription databases in hospi-
tal at an individual level have existed since the 1960s, few
inpatient pharmacoepidemiological studies are available in
the literature. The development and distribution of elec-
tronicmedical record systemshasmade clinical andmedical
datamore accessible for inpatient register-based research.

Objectives: This review describes hospital-based databases
which have been used in inpatient observational pharma-
coepidemiological studies, and it briefly provides an over-
view of research questions which have been addressed
using these databases.

Methods: We applied simple chain searching and included
databases in hospital settings containing data on inpatient
drug use, which have been used for observational inpa-
tient studies of drugs in following categories: (1) DRUG
utilisation and prescribing practice, (2) studies of drug
costs at individual level, (3) adverse drug effects and phar-
macovigilance and (4) comparative effectiveness.

Results: Ten hospital-based databases in Asia, the US
and Europe were found. One database covered hospital
prescriptions for a well-defined source population, the
remainder were single or multiple-sited hospital databases.
Two databases were manually collected for research pur-
poses, the remainder was automatically collected from
claims data or generated from the clinical electronic medi-
cal records. The contents of the databases varied as well
as possibilities of linkage with other data source like labo-
ratory- and outpatient prescription data. Twenty studies
were selected and discussed to illustrate the diversity of
inpatient pharmacoepidemiological studies.

Conclusions: The number of pharmacoepidemiological in-
patients studies is few compared with studies done in pri-
mary healthcare. Hospital-based databases have been used
for drug utilization studies and studies of know adverse
drug reactions either to confirm other studies or to describe
the ability of the database to detect adverse drug reactions.

97. Early Access Programs: Resources for
Pharmacoepidemiology Studies Prior to Product Approval

William C Maier,1 Carl De Moor,2 Ron
Christensen.2 1REGISTRAT-MAPI London, London, United
Kingdom; 2REGISTRAT-MAPI USA, Philadelphia, PA,
United States.

Background: In recent years there has been a large
increase in the demand for early access programs (EAP).
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Reasons for this include: increased visibility of company
pipeline products, innovative drugs for chronic or rare dis-
eases are frequently sought before licensing, and demand
for drugs in one country when awaiting approval in oth-
ers. Yet very little is known about the scope of EAPs being
conducted.

Objectives: This study aims to describe the frequency and
characterizations of EAP that have been and/or currently
being conducted.

Methods: The National Institute’s of Health (NIH) data-
base on Open Studies was utilized (www.clinicaltrials.gov)
was analyzed for study and study population. Outcomes
of interest include study initiation dates, regulation coun-
try, therapeutic areas, age range of participants and inter-
vention types.

Results: A total number of 160 Expanded Access studies
have been listed on the NIH database with 75 studies cur-
rently recruiting. Of these currently offering expanded
access, 92% of studies were initiated in the last 5 years
with the majority (72%) conducted under the US FDA,
11% in Asian countries (Taiwan, China, South Korea), a
few in Canada, Europe, and Australia. Only three studies
were conducted across country lines. For the study popu-
lation, most programs recruited adults and both genders,
although specific age groups and females were targeted.
Only four studies specifically targeted only pediatric popu-
lations, but 26 studies recruited both pediatric and adult
age groups. Interventions were mostly drugs (64%) but
also included devices (17%), behavioral interventions
(3%), and biological (3%), genetic (3%), and other (1%)
products. More detail and time trends are available for a
full presentation.

Conclusions: Early Access Programs are increasingly com-
mon, especially in the US, and include a wide variety of
products and indications. They represent another poten-
tial resource whereby descriptions of patient populations
not in clinical trials can be characterized prior to approval
of a product.

98. The Humana Database – A Data Source for
Pharmacoepidemiologic Research

Shannon L Michels, Claudia Uribe. Competitive Health
Analytics, Louisville, KY, United States

Background: Automated healthcare databases are fre-
quently used for pharmacoepidemiologic research. The
Humana database includes Humana member enrollment,
medical, pharmacy, and laboratory data that can be
readily accessed for study time periods beginning January
1, 2007. Investigators should be aware of the Humana
database as a resource for pharmacoepidemiology
research.

Objectives: To describe the Humana database, including
its capabilities, strengths and limitations as they pertain to
pharmacoepidemiologic research.

Methods: The data elements and capabilities of the Hu-
mana database were characterized. The database was que-
ried to examine overall member characteristics.

Results: In 2011, the Humana membership totaled
11.2 million. The Medicare membership totaled 4.5 mil-
lion, 1.9 million of which had a fully integrated medical
and pharmacy Medicare Advantage Prescription Drug
plan. The Commercial membership totaled 2.9, 1.6 mil-
lion of which had fully integrated medical and pharmacy
data. The remaining membership (3.8 million) was com-
prised of military, Medicaid and other types of coverage.
Lab results are available for roughly 30% of patients; the
percentage varies by disease state. A unique identifier pro-
vides reliable and direct linkage between the four adminis-
trative datasets. Members’ healthcare utilization and
outcomes can be evaluated longitudinally using all four
datasets, and changes in enrollment information among
members who move between insurance types can be
tracked. The data provide information regarding mortal-
ity, detailed provider information, race/ethnicity and
socio-economic status. The Humana database can serve
as a source for recruiting members and providers for
cross-sectional and prospective research (e.g., surveys,
educational and behavioral interventions). The Humana
claims data can be linked to several other Humana (e.g.,
behavioral economics, marketing and medical chart data)
and non-Humana data sources (e.g., other claims datasets,
national databases).

Conclusions: The Humana data represent a rich and valu-
able source of information for many areas of pharmaco-
epidemiologic research, including retrospective as well as
prospective observational and experimental studies.

99. Utility of NCHS Public-Use Prescription Drug Files

Chris P Schneiderman, David J Nimke, Rebecca A Jenrow,
Dianlin Guo, Steve J Niemcryk. Global Surveillance and
Pharmacoepidemiology, Abbott Laboratories, Abbott Park,
IL, United States

Background: The extent of reliable prescription drug utili-
zation estimates within the NCHS surveys is unknown.

Objectives: Determine if NCHS surveys can produce reli-
able estimates of drug utilization.

Methods: Data from national multistage probability sur-
veys NHANES-2007/2008 and NAMCS/NHAMCS 2008
were used in this study. The sampling unit for NHANES
is at the person level and for the other surveys, the sam-
pling unit is the medical visit. The number of evaluable
generic (having ‡30 observations) and Multum Lexicon
2nd class-level drug mentions, were estimated overall and
by specific subgroups (e.g., sex, age group, comorbidity,
BMI, smoking, and insurance status). Estimates of men-
tions were produced for medications as a whole and the
five most mentioned drugs/classes for each of the sub-
groups. Estimates based on <30 observations or had a
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relative standard error >30% were considered not evalu-
able.

Results: Overall, the percentages of evaluable drugs by
survey were NHANES 16.3% (118/722 drugs), NHA-
MCS-ED 17.9% (149/834), NHAMCS-OPD 24.6% (308/
1,253) and NAMCS 25.9% (295/1,141). The analysis of
drug classes increased the evaluable percentages of
NHANES to 50.0% (55/110), of NHAMCS-ED to
53.1% (69/130), of NAMCS to 57.4% (81/141) and of
NHAMCS-OPD to 64.9% (100/154). Generally, the sur-
veys produced acceptable estimates for prescription drugs
as a whole, common drugs, and classes for each of the
subgroups (e.g., sex, older age groups, race, and reported
medical history). For the top five drugs, estimates were
typically unreliable for younger age groups (0–14 and 15–
24), subgroups based on diagnoses (NAMCS, NHAMCS-
ED,NHAMCS-OPD), and the underweight subgroup
(NHANES,NAMCS,NHAMCS-OPD).

Conclusions: The NCHS surveys provided evaluable
estimates of drug utilization for a number of drugs and
subgroups. In some subgroups defined by demographics
or diseases, the survey sample also yielded evaluable
estimation of drug use. Depending on the product or
subgroup studied, combining surveys across several
years may increase the reliability of drug utilization
estimates. These surveys provide valuable data for
nationally representative estimates of utilization of a
number of drugs and drug classes on a population and
utilization level.

100. Abstract withdrawn by author.

101. Development of Intervention Tools Demanded by the
International Monetary Fund and the European Union To
Improve Prescribing Quality of Acid Suppressive, Anti-platelet
and Anti-Inflammatory Drugs

Daniel Pinto, Pedro A Caetano, Bruno Heleno, David
Rodrigues, Emilia C Monteiro, Isabel Santos. GIAI CEDOC
– Group for Independent Academic Information, Faculdade de
Ciências Médicas, Universidade Nova de Lisboa (Nova
Medical School), Lisbon, Portugal

Background: Portugal is in economic crisis due to over-
spending in many areas including drug prescribing. Thus,
prescription rules based on international standards were
demanded by September 2011 on a May 2011 memoran-
dum of understanding for a 78 billion euro bailout loan
to the country from a Troika of the International Mone-
tary Fund, European Commission, European Central
Bank.

Objectives: To swiftly develop rules as intervention tools
to improve prescribing quality in three areas where patient
safety and health system sustainability were being com-
promised: acid-suppressive, anti-platelet, and anti-inflam-
matory therapies.

Methods: This Portuguese team created the rules by
adapting existing materials from an independent group of
HarvardMedical School and Brigham andWomen’s Hos-
pital Pharmacoepidemiology authors: iDiS. It produces
educational outreach summaries backed by thorough
reviews. First, materials were translated. Second, clinical
practice differences were accounted for. Third, the strong-
est evidence was selected for the rules. Fourth, focus
groups with family physicians provided input. Fifth, Por-
tuguese Medical Association specialists were consulted.

Results: Focus groups suggested terminology and format
modifications to increase acceptability. The Medical Asso-
ciation identified evidence gaps. These originated changes
negotiated with original authors. The three sets of rules
were issued by the Ministry of Health in September 2011
for public consultation.

Conclusions: The adaptation was extensively peer-
reviewed, delivered on a tight timeline. Faced with time
constraints and in crisis mode, adapting prescribing mate-
rials from recognized academic groups is a feasible alter-
native to creating rules afresh. Also, the rules outside
origin made it easier to shield them from unduly local
commercial influences. It is expected that pharmacoepi-
demiology will impact clinical practice: These rules have
an estimated potential to save 12 million euro a year per
set while improving patient safety, e.g., reduce Cox-2
inhibitors prescriptions in patients with previous cardio-
vascular events.

102. Contraceptives Use and Knowledge among Medical and
Pharmacy Students

André Coelho,1 Teresa Guimarães,2 João A
Pedro.1 1Department of Laboratory Sciences and
Technologies and Community Health, Escola Superior de
Tecnologia da Saúde de Lisboa (Higher School of Health
Technology of Lisbon), Lisboa, Portugal; 2Department of
Natural and Social Sciences, Escola Superior de Tecnologia da
Saúde de Lisboa (Higher School of Health Technology of
Lisbon), Lisboa, Portugal.

Background: The early beginning of sexual activity and
the inconsistent use of contraceptive methods are caracter-
istics of young people sexuality which expose them to
unplanned pregnancies and sexually transmitted infec-
tions. The correct knowledge and information on contra-
ception is essential to change attitudes and therefore
behaviors.

Objectives: The main objective of this study is to deter-
mine the prevalence of contraceptives use among medical
and pharmacy students. We also want to characterize stu-
dent’s knowledge on contraceptives.

Methods: This was a cross-sectional study. Data were co-
lected from a questionnaire filled by NOVA Medical
School and ESTeSL-IPL students. All students, over
18 years old, were eligible for the study. Using a conve-
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nience sampling method we collected 200 questionnaires,
divided equally for both faculties. The primary measure-
ment was the prevalence of contraceptives use at the time
of the survey. Chi-square test was used for association
between variables and independent t-test to compare
groups.

Results: Of 152 of the 200 participants are sexually
active. Almost 2/3 are women (71%) and the mean age
was 20.8 ± 2.2 years old. The first sexual relation
occurred before in pharm students (16.9 ± 1.6 year)
compared to med students (17.6 ± 1.9 year) and when
considering only 1st year students, this result has statisti-
cal significance (p < 0.001). 90.1% of the sexually active
students used a contraceptive during their first sexual
relation, mostly the male condom (80.5% pharm; 79%
med). 80.9% claim to always use contraceptives. Male
condom use is higher in med students and oral contra-
ceptives in pharm students due to the higher proportion
of males within the med students. The student’s knowl-
edge on contraceptives is generally adequate for most
methods except for female condom (only 15.5%) and
contraceptive implant (38.5%), with no difference
between groups.

Conclusions: Although the use of contraceptives is very
high in this population there are still almost 20% of sexu-
ally active students that don’t always use a contraceptive
during a sexual relation. Academic Health Institutions can
play a decisive role in providing the information and
knowledge required to behavioral change.

103. Clinical Pharmacy in General Practice in Central
Denmark Region

Pia Ehlers, Kirstine M Gommesen, Anne-Grete Ramlov,
Birgit S Toft. Central Denmark Region, Viborg, Denmark

Background: Many patients in general practice (GP) are
polypharmacy patients. Optimizing the medical treatment
is a challenge to general practice.

Objectives:

Main objectives of the study: 1. develop a model for clini-
cal pharmacy in GP; 2. test the utility of the model in daily
practice; 3. evaluate the impact of the model used in the
pilot project.

Methods: A randomised study on 20 GPs; 10 GPs in the
intervention group and 10 GPs in the control group. In
each practice medication reviews were made by a pharma-
cist for approximately 25 polypharmacy patients. The
pharmacist was a regional medical consultant. In the med-
ication reviews, focus were on indication, dosing, effect
(treatment goal), interactions, side effects, local recom-
mendations, technical issues. The primary outcome mea-
sure was the number of suggested interventions accepted
by the GP, and the secondary outcome measure was the
number of suggested interventions divided into sub-
groups.

Results: Medication reviews were made for 237 patients
from intervention GP and 233 patients from control GP.
For the 237 patients in intervention GP, there were found
636 suggestions to interventions for 214 patients, that is
an average of three interventions per patient (0–10). Fifty-
six percent of the suggested interventions were accepted
by the GP. The 636 intervention suggestions were divided
into five categories; change drug (207), discontinue drug
(200), change dose (87), prescribe additional drug (59) and
other (89). Reasons for intervention suggestions were
divided into seven categories. The main reasons for inter-
vention suggestions were effect/treatment goal, interac-
tions/side effects and local recommendations/economy.
The pharmacists found the making of medication reviews
time consuming. GPs were positive towards the pharma-
cists, but suggested adjustment of the model for clinical
pharmacy to fit into daily clinical practice.

Conclusions: Medication reviews by pharmacists resulted
in an average of three intervention suggestions per poly-
pharmacy patient. Fifty-six percent of these interventions
were accepted by the GP. The model for clinical pharmacy
in GP was time consuming and needs to be adjusted to
daily practice.

104. Development and Validation of a Questionnaire to Assess
Spanish-Speaking Patients’ Knowledge about Their Oral
Anticoagulant Treatment

Consuelo Izazola-Conde,1 Abraham Majluf-Cruz,2 Juan
Mandoki,1 Juan Molina-Guarneros.1 1Farmacologia. Facul-
tad de Medicina, Universidad Nacional Autonoma de Mexico
(UNAM), Mexico, DF, Mexico; 2Unidad de Investigacion
Medica en Trombosis, Hemostasia y Aterogenesis, Instituto
Mexicano del Seguro Social (IMSS), Mexico, DF, Mexico.

Background: Educational interventions addressed to
patients under treatment with antagonists of vitamin K
(VKA) anticoagulants are heterogeneous and lack
patients’ knowledge assessment. There are no validated
instruments in Spanish to evaluate patients’ knowledge
about their anticoagulant medication.

Objectives: To develop and validate a questionnaire to
assess Spanish speaking patients’ knowledge about their
oral anticoagulant medication.

Methods: The questionnaire had 35 questions or groups
of questions, with 87 closed answers and 12 open answers.
The instrument was reviewed by experts, hematologists
and pharmacologists, for content validation.

Setting: Source population were patients under aceno-
coumarin or warfarin treatment, attending a thrombosis
clinic at a second level hospital in Mexico City. Inclusion
criteria: adult Spanish-speaking literate patients, who
agreed to answer the questionnaire.

Exposures or interventions: Assessment of knowledge
about anticoagulant medication in patients undergoing ac-
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enocoumarin or warfarin treatment. The questionnaire
was answered in five different days by five subgroups of
patients. Number of patients in five subgroups were: 28,
21, 17, 10, 10, total = 86.

Main outcome measures: Questionnaires were graded in
two ways: (1) Overall correct answers, (2) correct answers
minus wrong answers.

Statistical analysis: Descriptive statistics and variance
analysis to test instrument reliability.

Results: Correct answer mean: 53.4, SD ±13.4 (range:
21–79); correct answer minus wrong answers mean : 39.5,
SD ± 16.3 (range: -4 to 71). Analysis of variance showed
no difference among different subgroups of patients tested
on different days.

Time for answering the questionnaire: 20–45 minute age of
patients: 24–87 years. Time on anticoagulant medication:
2 months–16 years.

Conclusions: This is a first effort to assess patients’ knowl-
edge about their anticoagulant medication through a vali-
dated instrument in Spanish. Results suggest
opportunities for knowledge improvement through educa-
tional interventions addressed to patients undergoing oral
anticoagulant treatment.

105. Health Care Screening and Preventive Practices in the
United States Workforce

Margaret McDonald, Margaret Moffatt, Jingying Zhou,
Jack Mardekian. Primary Care Market Access, Pfizer, Inc.,
New York, NY, United States

Background: Current knowledge of screening and preven-
tive measures among the US workforce remains incom-
plete.

Objectives: This study contributes to our knowledge of
preventative care by examining current national estimates
of flu and pneumonia shots, sidmoidoscopy or colonos-
copy, mammograms and Pap tests among employed
adults aged 20–64 years.

Methods: Cross-sectional observational study design.
Analysis of nationally representative data collected from
employed adults aged 20–64 years participating in the
National Health Interview Surveys (NHIS) 2010 (total
n = 13,844, men, n = 6,825, women, n = 7,019).

Results: An estimated 30.4% of the US workforce aged
20–64 years received a flu shot in the past year, 25% and
36.5% among working men and women, respectively
(p < 0.0001). Employed men and women aged 50–
64 years have similar rates of ever having received a pneu-
monia vaccine, 16.8% and 16.3%, respectively
(p = 0.7295). The overall colonoscopy/sigmoidoscopy
prevalence rate in the workforce (aged 50–64 years) is
55.4%, with rates of 54.9% and 56.0% among men and
women, respectively (p = 0.5899). The overall rate

among working women for having a Pap test within the
past 3 years is 89%; Pap test rates are significantly differ-
ent for women aged 20–39 years and aged 40–64 years
(91.9% vs. 86.2%, respectively, p < 0.0001). An esti-
mated 70.2% of employed women aged 40–64 years had a
mammogram in the past 2 years.

Conclusions: Overall rates for flu shots and pneumonia
vaccines are less than optimal in the US workforce, and
men are less likely than women to avail themselves of a
flu shot. Slightly more than half of appropriate aged
men and women have had a colonoscopy or sigmoidos-
copy. Effective approaches, including workplace educa-
tion, are needed to improve upon these preventative care
rates.

106. Adherence to Hospital Drug Formularies Varied in
Denmark – A Comparison at the National Level

Hanne T Plet,1,2 Lene J Kjeldsen,1,2 Jesper Hallas.1 1Clinic
Pharmacology, University of Southern Denmark, Odense,
Denmark; 2SAFE, Amgros I/S, Copenhagen, Denmark.

Background: To avoid excessive cost of the drugs used,
hospital drug formularies (HDFs) can be applied as a
management tool to promote rational drug use. Little is
known of the adherence to HDFs in secondary care,
which is important to evaluate the use of drugs in or
between the hospitals, at regional or national level.

Objectives: To evaluate the adherence to hospital drug
formularies in Denmark.

Methods: Data on drugs used during 2010 were analyzed
for 10 hospitals (two hospitals each from five regions),
which constitute 30% of hospitals and 45% of hospital-
beds in Denmark. Drug use data from individual hospitals
were retrieved through the hospital pharmacies. Adher-
ence to the HDF was analyzed at substance level using:
drugs constituting 90% of the volume (=DU90%) and
the adherence to the HDF in this segment (Index of
Adherence). Data were analyzed at hospital level for all
substances, and in addition for substances within ATC-
code J01 and N02A. Substances with no DDD could not
be included in DU90% analyses. However, they were
included in the cost calculation.

Results: Substances used by hospitals varied between 791
and 1,093, and substances at HDFs varied between 155
and 528. Total drug utilization and cost varied between
hospitals. University hospitals had higher use in DDD
and cost per 100 bed-days. Index of adherence to HDFs
varied from 43% to 91%.Within ATC-code J01 (antibiot-
ics), DU90% varied between 12 and 19 substances, and
index of adherence between 57% and 100%. Within
ATC-code N02A (opioids), DU90% varied between three
and five substances, and index of adherence between 51%
and 100%.

Conclusions: The study detected a large variation in the
number of substances at HDFs between hospitals. Low
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adherence might reflect the low number of substances at
the HDFs for the hospitals, specialist drugs were mostly
not included at the HDFs. Adherence to antibiotics (J01)
and opioids (N02A) was higher than adherence in general.
Even though there has been a significant focus on using
the least expensive opioid, there is still room for improve-
ment.

107. Nurse-Led Interventions To Enhance Medication
Adherence: Systematic Review and Meta-Analysis

Yoleen P Van Camp, Bart Van Rompaey, Monique M
Elseviers. Faculty of Medicine and Health Care Sciences,
University of Antwerp, Antwerp, Belgium

Background: Non-adherence to chronic medication
remains a problem of striking magnitude with vast conse-
quences and without solutions to date. Nurses are well
positioned to provide adherence care, yet currently repre-
sent an underestimated and underutilized force in improv-
ing adherence and care outcomes.

Objectives: To synthesize evidence of the effect of nurse-
led interventions on adherence to chronic medication.

Methods: Systematic review of randomised clinical trials
on the effect of nurse-led interventions aiming to improve
adherence to chronic medication. The search term medica-
tion adherence (MeSH-terms or synonyms) was combined
with random* in PubMed and ISI Web of Knowledge to
identify all relevant articles published in English from
2004 to 2009. The outcome, adherence had to be mea-
sured electronically with the Medication Event Monitor-
ing System (MEMS�). Reference lists of retrieved articles
were hand searched. Quality was assessed using the Coch-
rane risk of bias tool.

Results: Six studies met the inclusion criteria and were
included. Their quality ranged from acceptable to good.
Most nurse-led interventions were aimed at enhancing
behaviour (adherence), knowledge and/or social support.
In all but one studies the nurse-led interventions enhanced
mean patient adherence significantly in the short term,
varying from 5% to 22%. Of the four studies that
reported adherence as a dichotomous variable (>90%),
meta-analysis revealed an odd’s ratio of 2.05 (95% CI
1.05–4.03), in favour of the groups that benefited from the
nurse-led interventions. The effects in the long term were
however inconsistent.

Conclusions: Nurse-led interventions can improve adher-
ence to chronic medication but the effect is often of short
duration. It seems tackling non-adherence demands con-
tinuous efforts and follow-up.

108. Adherence to Preventive Statin Therapy According to
Socioeconomic Position

Helle Wallach Kildemoes,1 Finn Diderichsen,2 Morten
Andersen,3 Theis Lange.4 1Center for Healthy Aging,
University of Copenhagen, Copenhagen, Denmark; 2Social
Medicine, University of Copenhagen, Copenhagen, Denmark;
3Pharmacoepidemiogy, Karolinska Institutet, Stockholm,
Sweden; 4Biostatistics, University of Copenhagen,
Copenhagen, Denmark.

Background: Statins are increasingly prescribed to prevent
cardiovascular disease (CVD) in asymptomatic subjects
(i.e., without established CVD or diabetes). Yet, adher-
ence to the life-long preventive therapy is a challenge –
potentially more so in subjects of lower socioeconomic
position (SEP).

Objectives: To investigate the influence of SEP on long-
term statin adherence among incident asymptomatic statin
users.

Methods: Population based cohort study (2002–2009),
applying data from Danish nationwide registries with indi-
vidual-level information on demographics, dispensed pre-
scription drugs and hospital discharges. Within a cohort
of all Danish adult residents we indentified subjects with-
out previous register markers of CVD or diabetes who
redeemed the first statin prescription during 2002–2005 –
with or without drug markers for primary/essential hyper-
tension (HT). Incident statin users were followed for
4 years or until a censoring event (death, emigration, reg-
ister markers of any type of CVD or diabetes). SEP indi-
cators were quintiles of disposable family income and
highest attained education (four levels).

Statistical methods: Proportion of days covered (PDC)
with tablets during the observation period was calculated,
using adherence to therapy corresponding to PDC ‡80%
as main outcome measure. Logistic regression analyses
were applied to estimate Odds Ratio (OR) with 95% con-
fidence interval (CI) for statin adherence within the obser-
vation period, applying a SEP indicator as determinant,
including as confounders HT and age in 5-years age
groups.

Results: Among subjects aged 40–64, adherence increased
for each increase in income quintile by 12%, OR 1.12, CI
(1.10–1.14) in men and 4%, 1.04 (1.02–1.06) in women.
For education the figures were 1.04 (1.01–1.07) and 0.97
(0.94–0.99), respectively. Among subjects aged 65+, the
ORs were 1.07 (1.03–1.11) and 1.00 (0.98–1.03), applying
income as SEP-indicator. For education the figures were
1.03 (0.98–1.08) and 0.97 (0.93–1.00), respectively.

Conclusions: Individuals in lower SEP are less likely to
follow long-term preventive statin therapy. This holds
especially for men and when income is applied as SEP-
indicator.
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109. Healthcare Resource Utilization (HRU) Associated with
Hospitalization for Acute Exacerbation of Chronic Obstructive
Pulmonary Disease (AECOPD) and Subsequent Post-
Hospitalization Recurrence and Death: A Danish Cohort Study

Christian F Christiansen,1 Martin B Johansen,1 Sigrun A
Johannesdottir,1 Morten Olsen,1 Xiao Xu,2 Timothy L
Lash,1,3 Joseph Parker,2 Nestor Molfino,2 Jon P
Fryzek.1 1Department of Clincal Epidemiology, Aarhus
University Hospital, Aarhus N, Denmark; 2Health Outcomes
and Pharmacoeconomics, MedImmune, LLC, Gaithersburg,
MD, United States; 3Department of Epidemiology and
Prevention, Wake Forest School of Medicine, Winston Salem,
NC, United States.

Background: Up to 25% of AECOPD events require hos-
pitalizations. However, there are limited data on HRU
associated with the AECOPD hospitalization and on sub-
sequent post-discharge recurrence and mortality.

Objectives: To characterize HRU associated with AE-
COPD hospitalizations and examine risk of recurrence
and mortality within 30 and 180 days after discharge from
an AECOPD hospitalization.

Methods: We conducted a population-based cohort study
of prevalent COPD patients in Northern Denmark with
at least one AECOPD hospitalization between 2005 and
2009. We identified all AECOPD hospitalizations and
described median length of stay (LOS); proportions
admitted to the intensive care unit (ICU), treated with
non-invasive ventilation (NIV) or mechanical ventilation
(MV) during the admission; and in-hospital mortality. We
also examined risk of recurrence and death within 30 and
180 days after being discharged alive from an AECOPD
hospitalization. Recurrence was defined as use of prescrip-
tions for both antibiotics and oral corticosteroids (OCS)
on the same day or readmission, as markers for moderate
and severe AECOPD, respectively.

Results: We identified 3,176 COPD patients. Median age
was 72 years, 55% were female. Of the 6,612 AECOPD
hospitalizations in this cohort, the median LOS was
6 days, 8.6% included ICU admission, 2.9% had MV use,
and 7.2% had NIV use. In-hospital mortality was 5.6%.
The median duration from first to second AECOPD hos-
pitalization was 53 days (IQR 19–127). Within 30 days
post-discharge of the 6,240 admissions in which patients
were discharged alive, 5.7% filled prescriptions for antibi-
otics and OCS, 13.3% were readmitted to hospital, and
4.2% died. Within 180 days after discharge, 19.9% filled
prescriptions for antibiotics and OCS, 34.7% were read-
mitted to the hospital, 2.9% were treated with MV, and
17.4% died.

Conclusions: AECOPD hospitalizations are serious events
with considerable HRU and risk of post-discharge recur-
rence and death, representing a substantial healthcare bur-
den.

110. A Proposed Checklist to Interpret Cross-National
Comparison Studies of Drug Utilization

Elena Ballarin,1 Pili Ferrer,2 Mònica Sabaté,1 Hans Petri,3

Marietta Rottenkolber,4 Joan Fortuny,5 Joerg Hasford,4

Luisa Ibáñez.1 1Pharmacology-Universitat Autònoma
Barcelona, Foundation Catalan Institute of Pharmacology,
Barcelona, Spain; 2Foundation Catalan Institute of
Pharmacology, Barcelona, Spain; 3Roche Products Limited
(Pharmaceuticals), Welwyn Garden City, United Kingdom;
4Institut für Med. Informationsverarbeitung, Biometrie und
Epidemiologie, Ludwig-Maximilians Universität, Mucnich,
Germany; 5Novartis Pharma, Barcelona, Spain.

Background: Few publications exist reporting the validity
of national drug consumption databases (NDCDB).
Other aspects may influence the interpretation of patterns
of drug use (DU) across countries.

Objectives: To develop a checklist of factors affecting
cross-country differences in DU and to test it for antiepi-
leptic drugs (AED) in Denmark (DK), Norway (NO) and
Catalonia (CAT).

Methods: The following list of items were assessed to
explain differences in AED use in DK, NO, and CAT: (1)
validation studies and data quality checks for each
NDCDB; (2) tabulate AED use, preferably with ATC/
DDD methods; (3) quantify inter-country variation by a
coefficient of variation; (4) drug data source; (5) popula-
tion coverage; (6) healthcare setting definition; (7) drug
information (e.g., dose, days of supply); (8) demographic
characteristics; (9) prevalence of conditions treated by the
drugs: selection of the main indication for use based on
the DDD assignment; (10) clinical guidelines; (11) national
health policy. Data was retrieved from the Danish Pre-
scription Register (DanPR), the Norwegian Prescription
Database (NorPD) and the DATAMART database (Cat-
DB) for the outpatient sector.

Results: NDCDB internal checks information, and sensi-
tivity and specificity studies were available for DanPR
and NorPD, but not for CatDB. The population coverage
rate for DanPR, NorPD and CatDB was 100%, 100%
and 70%, respectively. Information on dispensed, pre-
scribed and reimbursed medicines was available for DK,
NO and CAT. None database recorded indication for use.
Variability in DDD/1,000 inhabitants/day (DID) was seen
mainly at ATC level 5 (e.g., in 2009, consumption of
lamotrigine was 0.77 (CAT), 3.07 (NO) and 3.28 (DK)
DID). Disparate population characteristics between DK/
NO and CAT. Epilepsy prevalence is 3.6/1,000 persons in
NO and 7.7/1,000 in DK, no data for CAT. No differ-
ences found in clinical guidelines. Reimbursement and
advertising policies were more restrictive in DK and NO.

Conclusions: This structured checklist provides an analyti-
cal approach to cross-national comparison studies of DU.
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Even if information on indication for use had been
available, this checklist would explain DU differences
across countries.

111. Inpatient Drug Consumption in Europe (PROTECT
Project)

Pili Ferrer,1 Elena Ballarin,2 Mònica Sabaté,2 Hans Petri,3

Marietta Rottenkolber,4 Joan Fortuny,5 Joerg Hasford,4

Luisa Ibáñez.2 1Foundation Catalan Institute of
Pharmacology, Barcelona, Spain; 2Pharmacology-Universitat
Autònoma Barcelona, Foundation Catalan Institute of
Pharmacology, Barcelona, Spain; 3Roche Products Limited
(Pharmaceuticals), Welwyn Garden City, United Kingdom;
4Institut für Med. Informationsverarbeitung, Biometrie und
Epidemiologie, Ludwig-Maximilians Universität, Munich,
Germany; 5Novartis Pharma, Barcelona, Spain.

Background: Figures reflecting the drug utilization (DU)
resulting from inpatient healthcare settings at a national
level are scarce, even though drugs prescribed in hospitals
impact outpatient prescription patterns and total drug
expenditures. National inpatient databases could be a
basic tool for cross-national comparisons (CNCs).

Objectives: To review the availability of national inpatient
DU data. To report the number of inpatient DU studies
published since 1980 for drugs selected by PROTECT.

Methods: As a part of the PROTECT inventory on drug
consumption databases, information on the type of drug
use data and the covered healthcare sector was assessed
for 11 European countries (http://www.imi-protect.eu/
results.html). In addition, a PubMed search was con-
ducted, with the following keywords: ‘‘hospital drug con-
sumption’’ AND each of the medicines group (i.e.,
calcium channel blockers, benzodiazepines, antidepres-
sants, antiepileptics, and b2-adrenergics). Antibacterials
were excluded as their use has been comprehensively stud-
ied. Inclusion criteria were: studies on patterns of drug use
regardless of indication, located in any type of European
hospital, and published since 1980.

Results: Denmark, Sweden, Norway and France receive
information on inpatient DU at a national level from
wholesalers/manufacturers. IMS Health is the provider in
England. In Italy, drugs dispensed to patients in hospitals
are reimbursed by the regional health authorities and,
thus, registered. Only for Denmark data is freely available
online. Finland, Spain, Germany, Netherlands and
Poland do not have inpatient DU information. One hun-
dred and sixty-four out of the 797 abstracts retrieved from
PubMed and reviewed were included, but none for b2-
adrenergics. Only 15 studies used the ATC/DDD method-
ology recommended by the WHO and one single study
compared inpatient DU at a national level between two
countries.

Conclusions: There are no national administrative struc-
tures that enable monitoring inpatient DU. Studies on

inpatient patterns of drug use are scarce. Several factors
may hinder the monitoring of inpatient DU and the con-
duct of CNCs including definition of inpatient healthcare,
information on hospital activity, or application of ATC/
DDDmethodology.

112. Are Health Authorities and Health insurance Companies
Taking Full Advantage of the Availability of Generic
Risperidone; Implications for the Future?

Brian Godman,1 Kathleen Bennett,2 Marion Bennie,3

Thomas Burkhardt,4 Manuela Schmitzer,4 Andrew Martin,5

Peter Skiold,6 Bjorn Wettermark,7 Corrine Zara,8 Lars L
Gustafsson.1 1Division of Clinical Pharmacology, Karolinska
Institutet, Stockholm, Sweden; 2Department of Pharmacology
and Therapeutics, Trinity College, Dublin, Sweden;
3Strathclyde Institute for Pharmacy and Biomedical Sciences,
University of Strathclyde, Glasgow, United Kingdom; 4HVB,
Vienna, Austria; 5NHS Bury, Bury, United Kingdom; 6TLV,
Stockholm, Sweden; 7Centre for Pharmacoepidemiology,
Karolinska University Hospital, Solna, Stockholm, Sweden;
8Barcelona Health Region, Catalan Health Service, Barcelona,
Spain.

Background: Multiple demand side initiatives have been
introduced across Europe to enhance prescribing of gener-
ics in a class or related classes with varying degrees of suc-
cess depending on the nature and intensity of the reforms.
These include initiatives to enhance prescribing of generic
anti-depressants (ADs) vs. patented ADs, as well as gen-
eric PPIs, statins and ACEIs vs. ARBs. However, limited
initiatives to enhance the prescribing of generic atypical
anti-psychotics (AAPs) apart from prescribing restrictions
for injectable risperidone and olanzapine in some coun-
tries.

Objectives: Analyse the influence of general demand side
measures to enhance utilisation of generic (oral immediate
release risperidone) vs. patented AAPs.

Methods: (1) Typically quasi-experimental study using a
segmented time series design of monthly AAP utilisation
and expenditure in 2011 DDDs (ATC N05AH03–06,
N05AL05, N05AX08, 11–13); alternatively yearly analy-
ses up to 2 years before generic risperidone available and
reimbursed up to 6 years after in Austria, Belgium, Ire-
land (GMS population), Scotland, Spain (Catalonia), and
Sweden; (2) Pertinent demand side measures recorded.
Only administrative databases used.

Results: Preliminary analyses show reduced utilisation of
risperidone in Austria, Scotland and Spain (Catalonia) as
a % of total AAP utilisation over time following the avail-
ability of oral generic risperidone; with stable utilisation in
Ireland and the UK (NHS Bury) as a % total AAP utilisa-
tion.

Conclusions: Full analyses are currently being conducted
to further explore the influence of different demand side
measures across Europe to enhance the prescribing of gen-
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eric risperidone. However, preliminary results suggests
there is no cross transfer of general initiatives enhancing
the prescribing of generics first line or first switch to
increase prescribing efficiency, i.e., generic oral risperidone
vs. patented AAPs. Consequently, specific measures may
be needed to enhance prescribing of generic oral risperi-
done especially as the disease area is more complex than
conditions requiring a PPI, statin or ACEIs. This will be
explored further to give future guidance.

113. Essential To Review Health Policy Initiatives When
Comparing Utilisation Patterns across Countries?

Brian Godman,1 Marion Bennie,2 Stephen Campbell,3

Kristina Garuoliene,4 Marija Kalaba,5 Vanda Markovic-
Pekovic,6 Vera Vlahovic-Palcevski,7 Bjorn Wettermark,8

Corrine Zara,9 Lars L Gustafsson.1 1Division of Clinical
Pharmacology, Karolinska Institutet, Stockholm, Sweden;
2Strathclyde Institute for Pharmacy and Biomedical Sciences,
University of Strathclyde, Glasgow, United Kingdom;
3Primary Care Research Group, University of Manchester,
Manchester, United Kingdom; 4Medicines Reimbursement
Department, National Health Insurance Fund, Vilnius,
Lithuania; 5Republic Institute for Health Insurance, Belgrade,
Serbia; 6Faculty of Medicine, University of Banja Luka, Banja
Luka, Bosnia and Herzegowina, Republic Srpska,; 7Unit for
Clinical Pharmacology, University Hospital Rijeka, Rijeka,
Croatia; 8Centre for Pharmacoepidemiology, Karolinska
University Hospital Solna, Stockholm, Sweden; 9Barcelona
Health Region, Catalan Health Service, Barcelona, Spain.

Background: Previous research has highlighted differences
in utilisation of products across Europe. However, limited
explanations.

Objectives: Assess utilisation of PPIs, statins and ACEIs/
ARBs across Europe alongside health policy initiatives.

Methods: Retrospective observational study of ambula-
tory care patients in up to 20 European countries and
regions dispensed any PPI (A02BC), statin (C10AA) or
ACEI/ARB between 2001 and 2010. Utilisation in 2010
DDDs and DDDs/TIDs; only administrative databases.
Demand side measures recorded.

Results: Increased utilisation of PPIs, statins and ACEIs/
ARBs across all countries, e.g., typically between two and
over fivefold for statins and 70% to 160% for ACEIs/
ARBs (2007 vs. 2001). However can be considerable dif-
ferences in rates (DDDs/TID). PPIs (2007/2008): 1.8
Republic of Sprska, 2.28 Lithuania, 3.1 Serbia and 13.4
Croatia to 36.7 Sweden, 76.9 Scotland and 82.8 Catalonia
(Spain) – Lithuania 2.81 (2009), 5.96 Srpska (2010) to
100.2 Scotland (2010). Statins (2007): 0.8 Lithuania, 3.28
Serbia, 5.0 Republic of Srpska, 28.5 Croatia to 49 Catalo-
nia (Spain), 53.5 Sweden, and 116.8 Scotland 1.82 Lithua-
nia (2009), 8.79 Srpska (2010) to 142.82 in Scotland
(2012). ACEIs/ARBs (2007): 61.6 Republic Srpska, 104.3
Croatia, 116.8 Sweden, 130.1 Lithuania, 149.3 Serbia,
152.9 Catalonia (Spain), 165.2 Scotland and 191.8

Portugal. Reasons for low utilisation PPIs and statins
include high patient co-payments and prescribing restric-
tions, e.g., statins restricted to secondary prevention in
Lithuania (initially also only for 6 months), Republic of
Srpska and Croatia (primary prevention in Croatia for
persistent high levels). High utilisation of statins in UK
helped by quality targets linked with financial incentives
combined with studies encouraging higher strength statins.
Typically limited restrictions for ACEIs/ARBs and hyper-
tension seen as a serious diseases reduces variation in prac-
tice.

Conclusions: Some substantial differences in utilisation
patterns (also seen for antihistamines) make it essential
where possible to record potential reasons behind any dif-
ferences seen. Otherwise, may be tendencies for readers to
dismiss the outliers.

114. Opportunities To Enhance Prescribing Efficiency for
Patients with Diabetes in Abu Dhabi without Compromising
Care

Mohammed Abuelkhair,1 Brian Godman,2 Sahar Fahmy,1

Shajahan Abdu,1 Lars Gustafsson.2 1Clinical Pharmacology,
Karolinska University Hospital, Huddinge, Stockholm,
Sweden; 2Drugs and Medical Products Regulation, Health
Authority Abu Dhabi, Abu Dhabi, United Arab Emirates.

Background: Previous studies have shown considerable
opportunities to enhance prescribing efficiency in Abu
Dhabi with the PPIs and statins. There may also be
opportunities to improve prescribing efficiency for
patients with diabetes, which is a growing public health
problem.

Objectives: Analyse current treatment approaches among
patients with T2DM and compare these with international
standards. Secondly, assess the extent of different manage-
ment approaches among different facilities to direct future
initiatives to improve prescribing efficiency.

Methods: Audit of 561 random T2DM patients’ records
across three facilities, with patients’ medication history
checked for available data over a 6 month period. This
included extent of patient monitoring (BP, lipids, HbA1c,
etc.), oral glycaemic drugs prescribed, whether prescribed
at maximal doses before insulins, whether insulin treat-
ment delayed and insulin type, and extent of high cost
medications prescribed, e.g., higher cost extended release
formulations and patent protected products vs. multiple
source standards.

Results: Different prescribing patterns across facilities.
However, appreciable utilisation of MR vs. standard oral
drugs across facilities. Approximately 47% of patients on
gliptins, 20% of patients prescribed Sitagliptin 50 mg
twice daily instead of 100 mg once daily, and up to 23%
of patients on newer long acting insulins (Glargine and
Detemir) with generally limited use of older insulins. Vari-
able HbA1c measurement – with HbA1c >10% in 14% of
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patients and only 48% of patients with controlled HbA1c.
Greater number of patients on three or more oral drugs in
specialist centres. Costs could be reduced by approxi-
mately 30% through following international guidelines
and reducing utilisation of expensive MR preparations
and newer insulins. Care could also be improved by regu-
lar monitoring of HbA1c levels.

Conclusions: Potential to appreciably improve quality and
efficiency of care of T2DM patients in Abu Dhabi mirror-
ing PPIs and statins. Introduction of Pharmacy Benefit
Management Systems should improve step wise care and
reduce utilisation of expensive MR and patented prepara-
tions without compromising care.

115. Influence of Recent Initiatives in the Republic of Srpska
to Improve Prescribing Efficiency; Influence and Future
Direction

Vanda Markovic-Pekovic,1 Brian Godman,2 Ranko Škrbic,1

Vera Vlahovic-Palcevski,3 Lars L Gustafsson.2 1Faculty of
Medicine, University of Banja Luka, Banja Luka, Bosnia and
Herzegowina; 2Division of Clinical Pharmacology, Karolinska
Institutet, Stockholm, Sweden; 3Unit for Clinical
Pharmacology, University Hospital, Rijeka, Croatia.

Background: Pharmaceutical spending in Republic of
Srpska (1.433 mn) increased from Euro28/capita (2005) to
Euro75/capita in 2010. Multiple reforms include a basic
list of drugs (List A – with up to 10% co-payment) and
supplementary List B (not first line/more expensive – 50%
co-payment), compulsory price cuts, reference pricing for
generics, formularies and prescribing restrictions.

Objectives: Assess the influence of measures to increase
prescribing efficiency of PPIs, statins, and ACEIs/ARBs
2003 to 2010. Classes chosen as high volume and contain
generics, originators and patented products, with all prod-
ucts essentially similar.

Methods: Retrospective observational study of ambula-
tory care patients in Republic of Srpska health insurance
database dispensed at least one reimbursed prescription
for any PPI (A02BC), statin (C10AA), ACEI/ARB
(C09AA, C09BA,C09CA/C09DA). Utilisation in 2011
DDDs and DDDs/TID. Reimbursed expenditure as
health insurance perspective. Demand side measures
recorded.

Results: (1) PPIs – List B since May 2008 with no pre-
scribing restrictions (only restrictions on some doses). 3.3-
fold increase in utilisation 2008 to 2010 (5.96 DDD/TID
in 2010) driven in part by increasing lanzoprazole and
esomeprazole. Reducing expenditure/DDDs for most
PPIs limited increase in expenditure to just over threefold
driven by greater use more expensive PPIs; (2) Statins re-
listed 2004 (List B from May 2008) and only secondary
prevention including DM. Utilisation increased over 19-
fold 2010 vs. 2004 (8.79 DDD/TID in 2010) but expendi-
ture only 4.1-fold due to decreasing expenditure/DDDs

(3) ACEIs/ARBs listed with 50% co-payment with no
restrictions. Utilisation increased from 27.37 DDD/TID
in 2003 to 171.16 in 2010 (6.3-fold). Decreasing expendi-
ture/DDDs for ACEIs limited increase in expenditure to
sevenfold despite increasing use of FDCs at premium
prices.

Conclusions: Reforms have reduced expenditure/DDD
for products over time helping to moderate expenditure
despite growing volumes. Further reforms required for
PPIs and ACEI FDCs to take full advantage of decreasing
expenditure/DDDs.

116. Comparing and Contrasting Reforms To Improve
Prescribing Efficiency for Different Drug Classes in Croatia

Ljiljana Sović Brkićić,2 Brian Godman,1 Luka Voncina,3

Vera Vlahovic-Palcevski,4 Slavica Sović,5 Maja
Relja.6 1Croatian Institute for Health Insurance, Zagreb,
Croatia; 2Division of Clinical Pharmacology, Karolinska
Institutet Huddinge, Stockholm, Sweden; 3Ministry of Health,
Zagreb, Croatia; 4Unit for Clinical Pharmacology, University
Hospital, Rijeka, Croatia; 5University of Zagreb School of
Medicine, Andrija Štampar School of Public Health, Zagreb,
Croatia; 6Department of Neurology, Clinical Medical Centre
Zagreb, University of Zagreb School of Medicine, Zagreb,
Croatia.

Background: Multiple reforms have reduced expenditure
in Croatia and increased the number of new reimbursed
innovative molecules. Measures include reference pricing
(ATC 3–5), education, financial incentives and restric-
tions. Prescribing restrictions for ARBs limited their
expenditure despite a 87% increase in utilisation (2010
DDDs) 2007 vs. 2001. Parkinson disease (PD) is the sec-
ond most common neurological disease affecting the
elderly. Consequently, should be a focus of ‘‘payer’’ scru-
tiny with increasing use of premium price add-on therapies
to stabilise or improve motor function.

Objectives: Assess whether ongoing reforms have
increased the prescribing efficiency in PD in recent years –
efficiency defined is increasing use of newer add-on thera-
pies for similar expenditure.

Methods: Observational retrospective study of the Cro-
atian Institute for Health Insurance (HZZO) database of
drugs used to treat patients with PD in Croatia (ATC
N04BA to BX) from 2000 to 2010 in DDDs (2010
DDDs). Narrative review of recent reforms in Croatia to
increase prescribing efficiency, and their influence, from
internal sources or published papers.

Results: Utilisation of PD drugs increased by 218% dur-
ing the study period driven by increasing use of add-on
therapies, i.e., entacapone, pramipexole, and ropinirole,
along with increasing use of levodopa. Reimbursed expen-
diture increased by 360% (2010 vs. 2000) driven by
increased use of patented add-on therapies. However, sup-
ply side reforms decreased overall reimbursed expendi-
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ture/DDD in 2010 vs. 2004, including -20% for ropinirole,
-35% for levodopa, and -53% for entacapone. As a result,
reimbursed expenditure moderated in recent years despite
growing utilisation.

Conclusions: PD is a complex treatment area with expen-
diture driven by the need for add-on therapies to improve
care. However, reforms have stabilised expenditure on PD
drugs in recent years despite increasing volumes enhancing
prescribing efficiency, mirroring PPIs, statins and ACEIs/
ARBs. Expenditure on PD drugs should start falling as
more add-on therapies lose their patent, negating the need
for additional measures.

117. Are Targeted Initiatives Needed to Enhance Prescribing
Efficiency: Scotland as a Case History

Marion Bennie,1 Brian B Godman,2 Iain Bishop,3 Stephen
Campbell.4 1Strathclyde Institute for Pharmacy and
Biomedical Sciences, University of Strathclyde, Glasgow,
United Kingdom; 2Division of Clinical Pharmacology,
Karolinska Institute, Huddinge, Stockholm, Sweden;
3Information Services Division, NHS National Services
Scotland, Edinburgh, United Kingdom; 4Primary Care
Research Group, University of Manchester, Manchester,
United Kingdom.

Background: Multiple demand and supply side measures
for the PPIs, statins and ACEIs vs. ARBs have apprecia-
bly enhanced prescibing efficiency. PPI expenditure fell by
56% 2010 vs. 2001 despite threefold increase in utilisation
(DDDs) with statin expenditure increasing only 7% dur-
ing this period despite 6.2-fold volume increase; ACEI/
ARB expenditure stable 2001–2007 despite 159% increase
in volume (DDDs).

Objectives: Analyse whether general demand side mea-
sures have enhanced the prescribing of generic losartan
(first reimbursed July 2010) vs. patented ARBs and/or
generic risperidone (first reimbursed April 2008) vs. pat-
ented atypical anti-psychotics.

Methods: (1) Quasi-experimental study using a segmented
time series analyses of monthly ARB utilisation (NHS
Scotland Data Warehouse) in DDDs (C09CA01–09;
C09DA01–04, 06–08; C09DB01, 02, 04, 05; C09DX01–
03) July 2008 to September 2011; monthly atypicals in
DDDs (N05AH03–06, N05AL05, N05AX08, 11–13); (2)
retrospective analysis of utilisation (DDDs) and reim-
bursed expenditure of atypical antipsychotics 2005–2010;
(3) Demand side measures recorded.

Results: (1) Preliminary analysis shows stable utilisation
of generic losartan: 32% to 34% total ARBs 2 years
before generics to 1 year after; (2) Atypical utilisation
increasing 50% 2010 vs. 2005 although risperidone
decreasing from 21% of total atypicals (DDD basis) in
2005 to 16% in 2010, with newer atypicals (quetiapine,
aripiprazole and paliperidone) increasing (17.5% to 32%);
(3) Atypical expenditure increasing by 42% (Euro4950 in

2005 to Euro7039 in 2010); moderated by 84% reduction
in expenditure/DDD for oral generic risperidone in 2010
vs. pre-patent loss prices; (4) No specific additional
demand side measures directing prescribing of losartan (as
other ARBs shortly available as generics) or generic ris-
peridone until recently where prescribing targets for oral
vs. patented dispersible risperidone (engineering).

Conclusions: No apparent cross transfer of general initia-
tives encouraging prescribing of generics in a class. Conse-
quently, specific measures needed to enhance prescribing
of losartan or oral risperidone to appreciably increase pre-
scribing efficiency. ARB prescribing efficiency will be
enhanced with more patent loses.

118. Approaches to Enhance Prescribing Efficiency in France;
Influence and Future Direction

Jean-Paul Fagot,1 Brian Godman,2 Saskia Van Der Erf,3

Lars L Gustafsson.2 1Division of Clinical Pharmacology,
Karolinska Institutet, Stockholm, Sweden; 2Direction de la
Stratégie, des Études et des Statistiques (DSES), CNAMTS,
Paris, France; 3CNAMTS, Paris, France.

Background: Multiple demand side measures enhanced
prescribing of generics vs. originators in France. However
for PPIs and statins, utilisation of patented products
increased whilst multiple sourced products decreased fol-
lowing generics. P4P measures (CAPI) including financial
incentives for increased prescribing of generic PPIs, sta-
tins, antidepressants (ADs) and ACEIs (usually generics)
vs. ARBs introduced to change this. Generic losartan
reimbursed in France (March 2010) with generic modified
release (MR) venlafaxine in November 2008. Generic
immediate release mirtazapine since 2005; although other
formulations patent protected. No specific campaigns
directing prescribing of losartan, venlafaxine and mirtaze-
pine although generic venlafaxine and mirtazapine
included in AD targets.

Objectives: (1) Analyse the influence of demand side mea-
sures on utilisation of losartan vs. patented ARBs; (2) sim-
ilarly generic mirtazapine and venlafaxine vs. patented
ADs.

Methods: (1) Time series analyses of monthly ARB util-
isation (C09CA, C09DA, DB, and DX) in 2011 DDDs
among Echantillon Généraliste de Bénéficiaires (perma-
nent 1/97 sample of health insurance beneficiaries) Janu-
ary 2009 to June 2011; (2) Observational study of
utilisation of newer anti-depressants – ADs – (N06AX11,
16, 21, and 22. N06AX18 and 23 not reimbursed in
France); (3) Narrative review of demand side measures.

Results: Initial results show (1) limited change in utilisa-
tion pattern if losartan pre- and post- generic availability;
greater change with other single ARBs although limited
change when combined; (2) utilisation of generic mirtaza-
pine stable at 83% to 89% total mirtazepine; (3) generic
utilisation (venlafaxine and IR mirtazapine) decreased
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from 82% of total selected antidepressants in January
2009 to 70% in June 2011 (DDD basis). However, utilisa-
tion stable at 70–72% in past year.

Conclusions: Stabilisation of losartan, mirtazapine and
venlafaxine utilisation (past year) different from PPIs and
statins post generics (2001–2007) where saw reduced util-
isation of generic PPIs and statins. Additional targeted
measures should enhance prescribing efficiency, with effi-
ciency of ARBs improving with generic candersartan (Jan-
uary 2012).

119. Evaluating 1 Year Production of the Collaborative
Centre of the Brazilian Unified Health System (SUS): A
Partnership between Academy and Government for Improving
Pharmaceutical Assistance

Augusto Afonso Guerra,1 Francisco Assis Acurcio,1 Livia
Lovato Pires de Lemos,1 Renata Cristina Macedo,2 Daniel
Resende Faleiros,2 Dalila Pessoa,1 Rosangela Gomes,1 Nélio
Gomes Ribeiro Junior,3 Adriana Rodrigues da Mata,3

Renata Cristina Macedo Resende,4 Daniel Faleiros,4

Micheline Rosa Silveira.3 1Social Pharmacy, Federal
University of Minas Gerais – Brazil, Belo Horizonte, MG,
Brazil; 2Superintendence of Pharmaceutical Assistance, State
Department of Health – Minas Gerais, Belo Horizonte, MG,
Brazil; 3Federal University of Minas Gerais, Brazil; 4Health
Department of the State of Minas Gerais, Brazil.

Background: Pharmaceutical asistance is divided in Basic,
Strategic, and Specialized Components. The last one is
responsible to provide appropriate treatment for high-
cost diseases. Treatments are provided and paid by the
government. With approximately 19 mi people and a
crescent ageing population in an ever growing new-drugs
scenario, Minas Gerais State Health Authority is facing
new demands in a context of restricted budget. This
result in the necessity of adopting procedures for priori-
tizing and evaluating what might be delivered for
citizens.

Objectives: Evaluate results for the public health system
of the partnership between academy and government for
health technology assessment.

Methods: Medicines incorporation demands come from
industry but also from non-government organizations
and prosecutors for diseases sometimes already treated
with government founding. State Committee for Pharma-
ceuticals Selection evaluates demands and whenever nec-
essary requests the Collaborative Centre (CCSUS) for
independent appraisal. Committee also requests compar-
ative effectiveness studies to evaluate performance of
medicines incorporated. Studies are done by means of
patients follow-up for treatment outcomes evaluations,
linkage of administrative and health databases and by lit-
erature reviews. The production of the CCSUS for the
Health Authority in the 12 months period has been
revised aiming to describe and estimate its relevance for
Society.

Results: CCSUS is an independent organization with
credibility in society and Government. More than thou-
sands of specialized medicines demands have been ana-
lyzed in compliance with Brazilian Protocols. Systematic
reviews towards incorporation and disincorporation and
technical appraisals have also been conducted supporting
judicial and administrative decisions.

Conclusions: CCSUS is providing stakeholders with fast
and decisive information. The partnership between Acad-
emy and Government seems to be helpful for improving
pharmaceutical assistance in a context of restricted health
budget with a rising number of lawsuits involving Health
Authority.

120. Gender and Drug Utilization – A Systematic Analysis of
Gender Differences in Incidence of Drug Therapy in Sweden

Desirée Loikas,1,2 Björn Wettermark,1,3 Mia von Euler,4

Karin Schenck-Gustafsson.2,5 1Public Healthcare Services
Committee, Stockholm County Council, Stockholm, Sweden;
2Centre for Gender Medicine, Karolinska Institutet,
Stockholm, Sweden; 3Centre for Pharmacoepidemiology and
Clinical Pharmacology, Karolinska Institutet, Stockholm,
Sweden; 4Department of Neurology, Stockholm South General
Hospital and Stroke Research Network, Karolinska Institutet,
Stockholm, Sweden; 5Department of Medicine, Cardiology
Unit, Karolinska Institutet.

Background: Gender differences in drug utilization have
been demonstrated in several therapeutic areas. However,
there is a lack of comprehensive overviews on gender dif-
ferences in entire populations, and particularly on the inci-
dence of drug treatment.

Objectives: To systematically describe and analyse gender
differences in incidence of drug treatment in the Swedish
population.

Methods: A retrospective cross-sectional study with data
from the Swedish Prescribed Drug register, including all
drugs dispensed to the Swedish population (9 million
inhabitants). All ATC 2nd level groups with ambulatory
care prescribing accounting for >75% of the total volume
in DDDs and a prevalence of >1% were included. Gen-
der differences were analysed for different pharmacologi-
cal groups in 2010. Incident use was defined as initial
dispensing of a pharmacological group after a wash-out
period of 365 days. Incidence was measured in age
adjusted number of patients per 1,000 person-years (pat/
1,000 PYs) and differences between the sexes were calcu-
lated in both absolute and relative values (with 95 CI).

Results: Fifty pharmacological groups were included in
the study. Groups with large gender difference in absolute
values with higher incidence in women were antibiotics
(154 vs. 127 pat/1,000 PYs), drugs for acid related disor-
ders (37 vs. 27 pat/1,000 PYs) and anxiolytics (28 vs. 19
pat/1,000 PYs). Groups with higher incidence in men were
vasodilators (6 vs. 9 pat/1,000 PYs), lipid modifying
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agents (11 vs. 14 pat/1,000 PYs) and ACE inhibitors (12
vs. 15 pat/1,000 PYs). Large relative differences with
higher incidence in women were seen for antimycotics
(RR = 5.5 [5.4–5.6]), thyroid therapy (RR = 3.5 [3.4–
3.6]) and drugs for treatment of bone diseases (RR = 3.5
[3.4–3.6]). Large relative differences with higher incidence
in men were seen for antigout preparations (RR = 0.44
[0.42–0.45]), psychostimulants (RR = 0.70 [0.68–0.72])
and antidiabetics (RR = 0.73 [0.72–0.75]).

Conclusions: There are differences in drug utilization
between men and women in Sweden. Differences in inci-
dence or prevalence of disease may explain some of the
observed differences while other differences are difficult to
explain based on medical grounds.

121. Drug Utilisation Study in a Public Hospital Southwest
Nigeria – A Retrospective and Prospective Study

Ibrahim Oreagba,1 Ismail Adeosun.2 1Pharmacology,
University of Lagos, Lagos, Lagos, Nigeria; 2Pharmacy, State
Hospital, Ilaro, Nigeria.

Background: Rational drug use (RDU) is a crucial part of
the National health policy, particularly since more than
50% of national and 60–80% of individual health care
spending in Nigeria goes towards medicines.

Objectives: To assess rational drug use and patients’
knowledge of medicines prescribed in a typical Nigerian
public hospital.

Methods: A cross- sectional study involving retrospective
analysis of prescriptions of patients that visited the out-
patient pharmacy unit of the State General Hospital, Il-
aro, Ogun state from January 2009 to December 2009 fol-
lowed by a 2 month prospective analysis and patient
interview.

Main outcome measures: WHO/INRUD prescribing indi-
cators and patient care indicators for rational drug use.

Statistical analysis: Statistical analysis on the results was
performed using the Statistical Package for the Social Sci-
ences (SPSS), version 16.

Results: For the retrospective study, a total of 720 pre-
scriptions (3,426 medicines) were analysed, and for the
prospective study, 120 patients were interviewed with a
total of 664 medicines prescribed. Average number of
medicines per prescription was 4.76 ± 1.6, medicines pre-
scribed by their generic names was 23.3% (n = 798). Fur-
thermore, 98.4% (n = 3,370) of the drugs prescribed
were from the Nigerian EDL and 42.5% (n = 306) and
35.8% (n = 258) encounters resulted in the prescription
of an antibiotic and an injection respectively. Average
drug cost per encounter was N1, 033.21k. (USD6.5). The
average consultation time was 4 ± 1.79 minutes in 67
(56%) out of the 120 patients prospectively studied and
7 ± 2.30 minutes in 53 (44%) patients. The dispensing
time in all the 120 patients ranged from 3 to 7 minute. Of

the prescribed drugs, 89.9% (n = 597) were supplied but
none of the drug envelopes had the patient’s name on it.
Confirmation of drug instructions during patient – dis-
penser encounters was done in only 43.3% (n = 52) of
the patients while 68.3% (n = 82) of the patients inter-
viewed knew the correct dosage of their drugs.

Conclusions: There is a need for a mix of interventions to
curb the irrational prescribing of medicines and to
improve dispensing practices in the hospital.

122. Time and Motion Studies Alongside Clinical Trials:
Scientific and Operational Considerations

Erwin De Cock,1 Krista A Payne,2 Jess Sohal.3 1United
BioSource Corporation, Dorval, QC, Canada; 2United
BioSource Corporation, Barcelona, Spain; 3United BioSource
Corporation, London, United Kingdom.

Background: Time and Motion (T and M) studies are
designed to collect observational data to quantify effi-
ciency-related outcomes, mainly staff time and consum-
ables associated with medical interventions, with the aim to
understand resource use burden (total care time and cost).

Objectives: Identify and describe key scientific and opera-
tional considerations related to the design and implemen-
tation of T and M studies conducted alongside
multinational clinical trials.

Methods: Using a case study approach, common design
features, and analytical and operational considerations
associated with this methodology have been summarized.

Results: T and M endpoints are to be carefully selected to
cover as many of the relevant and observable elements of
the treatment and patient care process as possible, while
remaining simple and straightforward for study observers
to document. Given clinical trial context, T and M study
results may not wholly reflect real-world care and out-
comes, but pre-study process of care mapping through
structured staff interview and/or direct observations of
care process at selected sites remain essential to inform
both protocol and CRF design. An early evaluation of the
expected number of trial patients in sites participating in T
and M and trial subject recruitment schedules are critical
to plan adequate T and M sample sizes and data collec-
tion period duration. In the absence of clear guidelines on
T and M study classification, regulatory processes need to
be better understood. As T and M study methodology is
relatively uncommon for study sites, streamlined commu-
nications and focused, site-based training is crucial.

Conclusions: T and M studies enable the collection of
valuable efficiency-related outcomes in support of the
commercialization and launch of medicines and medical
devices. T and M is a flexible methodology that is well sui-
ted for application alongside clinical trials. Early identifi-
cation of methodological and operational challenges is
crucial to ensure a scientifically robust design and opera-
tional feasibility.
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123. Analysis of the Relationship between the Antibiotic
Consumption and the Bacterial Resistance in a Private
Hospital of Mexico City

Odalis Rodrı́guez,1 Aline Espinosa,2 Rosa Elena Hi,3 Marcos
Aguilar,1 J Bojalil.1 1Sección de Estudios de Posgrado e
Investigación, Escuela Superior de Medicina, IPN, Mexico,
DF, Mexico; 2Management of Pharmacovigilance and Clinical
Research, Centro Hospitalario, Sanatorio, Durango, Mexico;
3Clinical Laboratory, Centro Hospitalario, Sanatorio,
Durango, Mexico.

Background: In spite of high rates of bacterial resistance
in Mexico, the available information on the levels of use
of antibiotics and their relationship with the bacterial sus-
ceptibility in hospitals is scarce.

Objectives: The main goal of this work is to analyze the
relationship between the consumption of antibacterial
drugs and the bacterial susceptibility.

Methods: A descriptive study of consumption. The data
are dispensations of antibacterial drugs in the hospital
pharmacy from 2006 to 2010. Drugs are presented in the
classification Anatomical Therapeutic Chemical and the
consumptions in Defined Daily Doses (DDD). Data of
microbial susceptibility and consumption of antibacterial
drugs during the year 2010 were analyzed simultaneously
using the indicator ‘‘Drugs Utilization (DU 90%).’’

Results: The 5 year period consumption varied between
69 and 80 DDD/100 beds-days DDD. The number of
used drugs ranged from 49 to 52 and the number of these
within the segment DU 90% ranged between 15 and 18.
The most consumed groups were ‘‘Other B-Lactams ceph-
alosporins (J01D),’’ which increased their consumption
from 14 to 19 DDD/100 DDD beds-days from 2006 to
2010. They were followed by the ‘‘quinolones (J01M),’’
with values between 16 and 22 DDD/100 beds-days, and
by ‘‘Carbapenems (J01D3)’’ which an increase of 3–5
DDD. The general susceptibility showed a 39% of resis-
tance. In more than half of the 32 drugs included in the
test of susceptibility resistance values >40% were
observed, and the first three drugs positioned in the seg-
ment DU 90% (ceftriaxone, ciprofloxacin and levofloxa-
cin) showed resistances between 50 and 60%. From 17
drugs of the DU 90% six are not included in the tests of
microbial susceptibility.

Conclusions: The increase of antibacterial drugs during
the year 2010 it is not justifiable with hospital statistics,
which show a tendency to decline. The pattern of general
susceptibility shows high rates of resistance in a large
number of common use antibiotics. There is a lack of sus-
ceptibility in a significant number of the most used drugs,
favoring their irrational use. The analysis of consumption
associated with the microbial susceptibility within the DU
90% was an effective tool for the detection of problems
associated with the consumption of antibacterial drugs.

124. Use of Brand Names of Discontinued Brand Drug
Products by Prescribers When Generic Equivalents Exist

Chi-Ming Tu,1 Kellie Taylor,1 Grace Chai.2 1Division of
Medication Error Prevention and Analysis, Food and Drug
Administration/CDER/OSE/OMEPRM, Silver Spring, MD,
United States; 2Division of Epidemiology, Food and Drug
Administration/CDER/OSE/OMEPRM, Silver Spring, MD,
United States.

Background: Prescribing of brand names following dis-
continuation of brand drug products has not been for-
mally documented in published literature. Regulators
and industry are therefore unclear about the actual
potential for drug name confusion medication errors for
newly developed brand names when conflicts are identi-
fied with a brand name of a discontinued brand drug
product.

Objectives: To describe the use of brand names in pre-
scribing after discontinuation of brand drug products to
inform the formulation and evaluation of new brand
names.

Methods: A national outpatient prescription database,
IMS’s Vector One�: National, was used to examine
drug use data for seven solid oral dosage form brand
drugs that were discontinued but generic versions were
still marketed. Data for brand names as they were writ-
ten on actual prescriptions were evaluated from 2003 to
2010.

Results: Data showed the continued use of brand names
by prescribers for all seven drugs. The brand name ‘‘Aldo-
met’’ was written on 8% of prescriptions for methyldopa
in the year 2010; Atarax for hydroxyzine, 34%; Luvox for
fluvoxamine, 23%; Micronase for glyburide, 5%; Relafen
for nabumetone, 19%; Serzone for nefazodone, 8%; and
Toradol for ketorolac, 37%. The number of prescriptions
written for the brand name for all drugs decreased over
time but did not cease following brand drug discontinua-
tion. Use of the brand name Aldomet decreased by 17%
over the 7 year period; and Atarax by 39%, Luvox by
22%, Micronase by 2%, Relafen by 63%, Serzone by
80% and Toradol by 49% since brand drug discontinua-
tion. Of the seven drugs, ‘‘Aldomet’’ showed the longest
continued use; approximately eight out of 100 new pre-
scriptions were still written in the brand name 10 years
after brand drug discontinuation.

Conclusions: Prescribers continued to use the brand
names of discontinued brand drug products long after dis-
continuation. This suggests that there is a potential for
confusion between the brand name of discontinued brand
drug product and the newly developed brand name when
orthographic or phonetic similarity exists. Therefore, the
brand names of discontinued brand drug products need to
be considered when formulating and evaluating new
brand names.
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125. Risk of Herb-Drug Interactions Associated with the
Consumption of Psychoactive Substances among Health
Technologies Students

Liliana A Caetano,1 Sofia Grilo,2 Pedro Reis,2 André
Coelho.1 1Department of Laboratory Sciences and
Technologies and Community Health, Escola Superior de
Tecnologia da Saúde de Lisboa (Higher School of Health
Technology of Lisbon), Lisboa, Portugal; 2Escola Superior de
Tecnologia da Saúde de Lisboa (Higher School of Health
Technology of Lisbon), Lisboa, Portugal.

Background: The concurrent use of herbs and/or nutri-
tional supplements with psychoactive effect and prescrip-
tion medications is common among college students.
Herbs, vitamins, and other dietary supplements may influ-
ence the effects of prescription and nonprescription drugs
leading to adverse consequences, by increasing the poten-
tial for interactions.

Objectives: The main objective of this study was to evalu-
ate the risk of herb-drug interactions associated to the
consumption of substances with psychoactive effects in
Health Technologies students.

Methods: A convenience sample of 180 students, stratified
by academic year and degree course, was surveyed to
determine the prevalence of psychoactive substances con-
sumption using self-filling questionnaires. The primary
outcome was the prevalence of prescription and OTC
medications, herbal products and dietary suplements con-
sumption. Potential interactions were identified from a lit-
erature search of documented interactions. Chi-square test
and Spearman correlation coefficient were used to evalu-
ate the association between variables, with a significance
level of 5%.

Results: Participants age distribution varied between 18
and 25 years old. Xanthines and alcohol consumption
were mentioned by 97% of students, herbs/dietary supple-
ments with stimulant effect by 61%. The consumption of
anxiolytic drugs and calming supplements, at least once in
the previous 12 months, was identified in 56% of students.
Moderate correlations were found between concomitant
use of anxiolytic prescription drugs and herbal prepara-
tions/dietary supplements with relaxing properties
(p = 0.568) with a potential risk of synergistic effects and
in anxiolytic prescription drugs and dietary supplements
with stimulant effect (p = 0.502), with a potential risk for
antagonistic effects.

Conclusions: These findings suggest that a considerable
percentage of participants is at risk for a potential herb-
drug interaction. This future health professionals must
recognise the consequences of these substances consump-
tion and use reliable resources to assess the safety of these
products with regard to modify the potential risk for inter-
actions.

126. Abstract withdrawn by author.

127. Attitudes, Perceptions and Knowledge of General
Practitioners towards Adverse Drug Reaction Reporting in
Malaysia: Preliminary Results

Isa Naina Mohamed, Boekhtiar Borhanuddin, Ahmad
Nazrun Shuid, Nur Farhana Mohd Rozi. Pharmacology
Department, Universiti Kebangsaan Malaysia, Kuala Lumpur,
Malaysia

Background: The main form of pharmacovigilance system
in Malaysia is the spontaneous voluntary reporting system
for adverse drug reaction (ADR) set up by the Malaysian
Adverse Drug Reactions Advisory Committee (MAD-
RAC). Although this system has been in place for over
10 years, it has been plagued by low reporting rates. Sta-
tistics showed that general practitioners (GPs) in Malaysia
contributed <5% of the reports although this trend is
reversed in developed countries.

Objectives: This study aims to determine the practice,
knowledge, attitude and perception of GPs in Malaysia
towards ADR reporting, as well as to investigate the rea-
son(s) for non-reporting.

Methods: This is a cross-sectional questionnaire-based
survey among private GPs who are practicing in Kuala
Lumpur, the capital city of Malaysia. Purposive non-
random sampling was employed. A total of 21 out 41
GPs, whose clinics are within a 4-km area in the city
centre, participated in the pilot study. Data were col-
lected using a self-administered questionnaire in a face-
to-face setting.

Results: The majority of the pilot study subjects were
males (81%), clinic-owners (61.9%) and have practiced
medicine for over 30 years (47.6%). None of them
reported to MADRAC for the past 1 year, albeit 19.0%
of them had done ADR reporting at least once in their
practice. The majority of the GPs (61.9%) have medium
level of knowledge about ADR reporting with 71.4% were
not aware of the ADR reporting scheme. The two most
common reasons that influenced non-reporting were the
lack of information on how to report ADRs (52.4%) and
the difficulty to decide whether an ADR has occurred due
to the lack of clinical knowledge (38.1%). Most of them
agreed that ADR reporting should be made compulsory
(57.1%), but the majority also want the reporting system
to hide the identity of the prescriber (52.4%).

Conclusions: The zero ADR reporting rate for the past
1 year among GPs in the pilot study is alarming as this
may reflect the findings of the actual study. Additional
GPs are currently being recruited to further strengthen
any suggestions to improve the low reporting rate.
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128. Retrospective Multinational Chart Review Studies of
Adverse and Serious Adverse Events in Europe: Opportunities
and Challenges

Krista A Payne,1 Dara Stein,1 Erwin De Cock.2 1Peri- and
Post Approval Services, United BioSource Corporation,
Dorval, QC, Canada; 2Peri- and Post Approval Services,
United BioSource Corporation, Dorval, QC, Canada.

Background: Retrospective adverse and serious adverse
event (AE/SAE) data are useful inputs to epidemiological,
safety, benefit-risk, and health economic studies designed
to support product commercialization and launch. These
data are not typically available from health care databases
but, if reported by physicians, can be obtained from
patient medical charts to estimate event rate incidence,
clinical outcomes associated with poor drug tolerability,
and total costs of care.

Objectives: To identify scientific and operational chal-
lenges in relation to the collection of drug safety outcomes
through retrospective chart review studies.

Methods: A critical review and qualitative analysis of five
recent European multinational chart review studies
designed to inform health economic, clinical outcome
and/or safety questions was performed to delineate main
methodological and operational challenges associated
with the abstraction, analysis, and reporting of AEs/
SAEs.

Results: Chart review studies of safety outcomes can pro-
vide data not otherwise available from most secondary
healthcare data sources. However, unless explicitly docu-
mented in the chart, causal relationship between AEs/
SAEs and medications cannot be assumed. Resource utili-
zation attributable to particular AEs/SAEs may be incom-
plete/not easily discernible, separate and apart from the
underlying disease/comorbidities. Directives for regula-
tory reporting of retrospective safety data and whether
waivers of expedited reporting can be obtained is unclear.
Reporting of AEs/SAEs in chart reviews varies markedly
depending on sponsor standard operating procedures
(SOPs), as SOPs typically lack explicit guidance on this
matter.

Conclusions: Despite significant challenges, practical, and
scientifically sound approaches to the design and conduct
of multinational chart review studies that prioritize the
collection of AEs/SAEs are possible. Main scientific and
operational challenges need to be identified early during
the design phase. Unambiguous guidance from regulatory
authorities with respect to reporting of retrospective safety
data is warranted.

129. Risk Factors for Acute Decompensation of Chronic
Kidney Disease in Hospitalised Patients in Nephrology
Department

Lobna Ben Mahmoud,1 Antoine Pariente,2 Ahmed Hakim,1

Hanene Ghozzi,1 Zouheir Sahnoun,1 Khawla Kammoun,3

Khaled Zeghal.1 1Department of Pharmacology, Sfax
University Hospital, Sfax, Tunisia; 2Service de Pharmacologie,
INSERM U657, Bordeaux, France; 3Department of
Nephrologyt, Sfax University Hospital, Sfax, Tunisia.

Background: Although baseline renal insufficiency is
known to be a risk factor for acute renal failure (ARF),
few studies actually quantified the association between the
level of preexisting kidney function and subsequent risk of
ARF.

Objectives: To investigate risk factors of ARF in patients
with chronic kidney disease (CKD), a case-control study
was conducted in Nephrology department at Sfax hospital
between 1st November 2010 and 31 July 2011.

Methods: All patients with baseline renal insufficiency
hospitalized for acute renal failure were considered as
cases. They were compared with control patients with
CKD. A conditional logistic regression model was used to
identify independent risk factors for ARF in patients with
CKD.

Results: A total of 57 cases were compared with 112 con-
trol subjects. In multivariable models, hypertension, dia-
betes, all heart diseases, and exposure to non-steroidal
anti-inflammatory drugs were independent risk factors for
ARF in patients with chronic kidney disease. However,
exposure to calcium channel blockers has a protective
effect against the risk of ARF on CKD (OR = 0.25; IC
95%: 0.08–0.83).

Conclusions: Concerted efforts to prevent or intervene
early may reduce the high risk of progressive CKD and
death documented after ARF.

130. Effectiveness of Actions to Improve the Adherence of
Pharmacological Treatment, in Diabetic and Hypertensive
Patients: Experience of Mexico

Dolores Mino,1 Hortensia Reyes.2 1Research, Instituto de
Geriatrı́a. Secretarı́a de Salud, Mexico, DF, Mexico; 2Centre
for Health Systems Research, Instituto Nacional de Salud
Pública, Cuernavaca, MOR, Mexico.

Background: Lack of treatment adherence is a health seri-
ous problem; it has been reported that this occurs in 50%
to 65% of patients.

Objectives: To evaluate the effectiveness of incorporating
a pharmacist to the primary care health team to increase
the proportion of diabetic and/or hypertensive patients
with adherence to pharmacological treatment.

Methods: This report evaluates a ‘‘pharmacotherapy
intervention’’ provided by pharmacists through an experi-
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mental design that included two family medicine units
(FMU) of the Mexican Social Security Institute (IMSS).
Patients with diagnosis of diabetes and hypertension were
included. The FMU of intervention (FMUi) started a ser-
vice that was called ‘‘counseling,’’ provided by pharma-
cists; in the FMU control (FMUc) the patients received a
leaflet with information about antidiabetic and antihyper-
tensive drugs. The main outcome variable was the increase
in the proportion of patients with adherence to the phar-
macologic treatment. The change of medication adherence
was measured through pill count. A baseline and three
subsequent measurements were carried out during the fol-
low-up (6 months). Chi-square was used to compare the
proportions of patient’s adherence between two units.

Results: Of 160 patients were included in the FMUi and
229 in the FMUc, the mean age were 58 ± 10 and
62 ± 10 years old in each FMU. In both clinics the pro-
portion of females was higher. Thirty percent of the
patients in the FMUi had diabetes type II (DM2), 35%
had essential hypertension (HT) and 35% had DM2 and
HT; in the FMUc these percentages were similar (27%,
34% vs. 39%). At baseline, the lack adherence was 28%;
the two main reasons were drugs were not dispensed at
the pharmacy and forget to take them. After the interven-
tion the percentage of patients which adhere to pharmaco-
logical treatment by pill count increase in both studied
units (72.5% to 82% and 72% to 87%; p < 0.05, respec-
tively).

Conclusions: In both FMU, the proportion of patients
that had adherence increased, these suggest that it is
important implement any of these actions to promote the
adherence to drug treatment in patients with chronic dis-
eases.

131. Psychosocial Factors Associated with the Prescription of
Generic Drugs by Dentist in Morocco

Samir Ahid,1,2,3,4 Ghizlane Berdai,1,2,3,4 Amale Bouziane,1,2,3,4

Bassima Chami,1,2,3,4 Redouane Abouqal,1,2,3,4 Yahia
Cherrah.1,2,3,4 1Pharmacology – Toxicology, Faculty of Medi-
cine – Pharmacy, Rabat, Morocco; 2Periodontology, Faculty
of Dental Medicine, Rabat, Morocco; 3Surgical Odontology,
Faculty of Medicine – Pharmacy, Rabat, Morocco;
4Biostatistical, Clinical and Epidemiological Research, Faculty
of Medicine – Pharmacy, Rabat, Morocco.

Background: The Generic medicines prescription (GMP)
in Morocco progress but still controversial.

Objectives: The aim of our study is to evaluate factors
associated with GMP behavior in Morocco using the ASE
(Attitude, Social Influence and Self-Efficacy) Model.

Methods: Dentists were sent a validated and anonymous
questionnaire measuring the ASE and Motivation vari-
ables for GMP and their generic drug prescription per-
centage. The mean scores and the 95% confidence
intervals (95% CI) were calculated. A binary logistic

regression was used to identify the variables that best pre-
dict GMP behaviour.

Results: Most (n = 146; 53.8%) responded to this cross-
sectional survey. The mean age was 35.9 years old. Le sex-
ratio male/female = 0.68. 47.9% dentists practicing in
the public sector and 47.2% in private practice. The main
advantages and incentives for generic prescribing were
‘‘saving money’’ and ‘‘follow the recommendations of lim-
itations.’’ The greatest influence was social ‘‘health insur-
ance.’’ The prescription of generic resource represented
50–75% of the average total prescription. ASE and the
items have motivations were the best predictors: they
explain 53% of generic prescribing. The perceived behav-
ioral control influence high prescription (OR = 2.312),
p = 0.013, and IC95% (1.197–4.465].

Conclusions: GMP percentage is very low among dentist
compared with other doctors. Interventions to modify the
Attitudes towards generic medicines should be imple-
mented.

132. Abstract withdrawn by author.

133. Management of Neurogenic Detrusor Overactivity in
Patients with Spinal Cord Injury in Taiwan

Edward Chia-Cheng Lai,1 Yea-Huei Kao Yang,1,2 Hann-
Chorng Kuo,3 Kwong Ng,4 Emily Cheng.5 1Institute of
Clinical Pharmacy and Pharmaceutical Sciences, National
Cheng Kung University, Tainan, Taiwan; 2Health Outcome
Research Center, Tainan, Taiwan; 3Department of Urology,
Buddhist Tzu Chi General Hospital, Hualien, Taiwan;
4Regional Market Access, Allergan Singapore Pte Ltd,
Mapletree Business City, Singapore; 5Market Access, Allergan
Pharmaceuticals, Taipei, Taiwan.

Background: Neurogenic detrusor overactivity (NDO)
presents a great disease burden on patients with spinal
cord injury (SCI). However, literatures reporting medical
and demographic characteristics of NDO complications in
SCI patients remained limited.

Objectives: To investigate current management pattern of
NDO in SCI patients.

Methods: Data containing 2 million randomly sampled
individuals from the National Health Insurance Research
Database (NHIRD) in Taiwan were used to conduct a
cross-sectional study. Patients with emergency department
visits or hospitalizations for SCI defined by ICD-9 codes
806.X and 952.X between 2006 and 2008 were retrieved.
The frequency of NDO complications in SCI patients was
evaluated by three approaches: (1) diagnosis codes defined
by ICD-9 codes 596.5 and 788.3 (excluding 596.53); (2)
patients receiving pharmacological treatments for urinary
incontinence e.g., alpha blockers, antimuscarinic agents,
and cholinergic agents; and (3) patients receiving urinary
catheterizations defined by NHI codes 47013C and
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47014C. We assessed patient demographics, concomitant
medications, comorbid conditions, and NDO treatment
options.

Results: Of 941 eligible individuals were identified from
2006 to 2008, of which 165 (17.5%) were NDO cases with
a mean age of 54 and consisting of 64% male. Most NDO
patients received alpha blockers (33%), followed by an-
timuscarinic agents (26%) and cholinergic agents (15%).
Sixty-seven percent of NDO patients received urinary
catheterizations.

Conclusions: While various pharmacological treatment
options are available to treat NDO, many SCI patients
have resolved to use urinary catheterizations, indicating
that more effective treatment options may be needed to
further improve patient care in the future.

134. Factors Associated with Prescription and Nonprescription
Drug among Children Living in Poor Areas

Djanilson B Santos,1 Mauricio L Barreto,2 Luiz AF Filho,1

Helena LL Coelho.3 1Centro de Ciências da Saúde,
Universidade Federal do Recôncavo da Bahia, Santo Antônio
de Jesus, BA, Brazil; 2Instituto de Saúde Coletiva,
Universidade Federal da Bahia, Salvador, BA, Brazil;
3Faculdade de Farmácia, Universidade Federal do Ceará,
Fortaleza, Ceará, Brazil;.

Background: This high consumption of prescription and
non-prescription medications incurs risks to children’s
health. It is, therefore, important to investigate factors
associated with the use of medications.

Objectives: To examine the factors that influence utiliza-
tion of prescription and non-prescription drugs in the
pediatric population, in Brazil.

Methods: A population-based, household sample survey
was carried out between February and May 2006 in which
children living in selected households in representative
micro-regions of the city of Salvador were evaluated. The
use of prescribed and non-prescribed medication in the
15 days preceding the interview was considered the depen-
dent variable. Adjusted analysis was performed using mul-
tinomial logistic regression following a hierarchical model.

Results: Of the 1,382 children, 18.7%, the mother
reported that the child had taken prescribed medication
and 29.3% the child had taken medication that had not
been prescribed by a physician. Following adjustment for
confounding variables, the following factors were found
to be positively associated with the use of prescribed medi-
cation: age (4–5 and 6 years of age), mother’s perception
of her child’s health as poor/very poor, presence of
chronic disease, interruption of activities due to health-
related problems, number of medical consultations, hav-
ing consulted a doctor irrespective of whether the child
was ill or not, and reported expenditure with medication.
A negative association was found between the use of non-
prescribed medication and mothers of African descent,

while a positive association was found with age (4–
5 years), being female, mother’s age (30–39 years),
mother’s perception of the child’s health as poor/very
poor, interruption of activities due to health-related prob-
lems and reported expenditure with medication.

Conclusions: These results point to a need for programs
to optimize access and rationalize the use of medication in
children in Brazil.

135. Differences in Gastroprotective Medication Use between
Australia and Nova Scotia, Canada

Susan E Tett,1 Ingrid Sketris,2 Charmaine Cooke,3 Sander
Veldhuyzen van Zanten,4 Nadia Barozzi.1 1School of
Pharmacy, The University of Queensland, Brisbane, QLD,
Australia; 2College of Pharmacy, Dalhousie University,
Halifax, NS, Canada; 3Population Health Research Unit,
Dalhousie University, Halifax, NS, Canada; 4Division of
Gastroenterology, University of Alberta, Edmonton, AB,
Canada.

Background: Histamine H2 antagonists (H2RAs) have
long been used for peptic ulcer disease and reflux. Proton
pump inhibitors (PPIs), more recently introduced, are
many-fold more expensive, especially compared to generic
H2RAs. As price and incremental cost-effectiveness are
higher than alternatives and inappropriate use is well doc-
umented, there was concern about rapidly rising public
expenditure for PPI subsidy. PPIs are more effective in
preventing upper GI bleeds but long term PPI use is asso-
ciated with increased fracture risk (confirmed by recent
meta-analyses) and infections.

Objectives: The aim was to compare use of H2RAs and
PPIs (gastroprotective agents), during the 5 year period
2001–2005, in elderly and social security beneficiaries in
two jurisdictions (Australia [AUS] and Nova Scotia, Can-
ada [NS]).

Methods: Dispensing data were collected for H2RAs and
PPIs. In AUS, dispensing data for concession beneficiaries
were obtained from Pharmaceutical Benefits Scheme data-
base. In NS these were sourced from Pharmacare data-
base. Relevant populations were used to convert to
Defined Daily Doses per 1,000 beneficiaries per day
(DDD/1,000/day).

Results: Overall use of gastroprotective agents rose in a
similar way in NS to AUS (100–160 DDD/1,000/day) dur-
ing this 5 year time window. However, the proportion of
this use accounted for by PPIs was far higher in AUS (up
to 85%) than in NS (23% rising to 35%). In AUS PPI use
rose from 50 up to about 140 DDD/1,000/day, whereas in
NS this rose slowly to be almost 60 DDD/1,000/day in
2005. H2RA use in NS was high (over 100 DDD/1,000/
day) whereas in AUS H2RA use fell from 54 to around 24
DDD/1,000/day over this period.

Conclusions: AUS had much higher use of PPIs than NS
over the time period 2001–2005, probably due to differ-
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ences in adherence to reimbursement criteria. These util-
isation variations could lead to differences in current
health outcomes from resultant adverse effects of PPIs.
More fractures, or increased use of antiresorptive agents,
in AUS could be apparent. Comparison of DXA scans in
the two jurisdictions, or of population T-scores could be
interesting ways of exploring any resultant effects of the
higher utilisation of PPIs in AUS.

136. Racial and Ethnic Differences in the Use of Prescription
and Nonprescription among Children Living in Poor Areas

Djanilson B Santos,1 Mauricio L Barreto,2 Cinthia S
Lisboa,3 Helena LL Coelho.4 1Centro de Ciências da Saúde,
Universidade Federal do Recôncavo da Bahia, Santo Antônio
de Jesus, BA, Brazil; 2Instituto de Saúde Coletiva,
Universidade Federal da Bahia, Salvador, BA, Brazil; 3Centro
de Ciências da Saúde, Universidade Federal do Recôncavo da
Bahia, Santo Antônio de Jesus, BA, Brazil; 4Faculdade de
Farmácia, Universidade Federal do Ceará, Fortaleza, Ceará,
Brazil.

Background: Access to drugs and their benefits are dis-
tributed unevenly between the various layers of society
and the various racial groups.

Objectives: To analyze the consumption of medicines and
major therapeutic groups for children according to skin
color, living in Salvador, Bahia, Brazil.

Methods: We conducted a population-based household
survey in the period from February to May 2006, which
studied 1,382 children aged between 4 to11 years of age,
138 white and 1.244 black, from households selected in
micro-representative areas of Salvador. The dependent
variable was the use of medications in the last 15 days pre-
ceding the interview. We considered three groups of
explanatory variables: socioeconomic, health status indi-
cators and use of health services.

Results: Of 1.382 children, according to the mothers, 663
(48%) were using some kind of medication, 267 (19.3%)
took prescription drugs and 396 (28.7%) non-prescription
medicines. The percentage of drug use, according to skin
color, was: 54.3% of white women and 47.3% among
black women. Regarding the use of prescription drugs,
19.6% and 18.6% in white and black children, respec-
tively, and 34.8% and 28.7% for non-prescription medi-
cines. Among children of black skin color most consumed
pharmacological groups were analgesics (14.2%), systemic
antibiotics (3.6%), antitussives (3.2%), anti-asthmatics
(2.3%) and anti-helmintic (2.2%). White children used
more analgesics (19.6%), systemic antibiotics (5.8%), anti-
tussives (5.1%), antihistamines (5.1%), anti-asthmatics
(4.3%) and anti-helmintic (2.2%). After multivariate anal-
ysis the determinants of greater drug use among black
children were: age (4–5 years), female gender, worse self-
rated health of children by the mother, business interrup-
tion due to health problems and health care regardless
being sick, both in the last 15 days.

Conclusions: Among the possible causes of racial inequali-
ties in the use of drugs, there are the socioeconomic differ-
ences that accumulate throughout life of successive
generations. It is suggested that racial discrimination and
its impact on health, is at the origin of these inequalities.

137. Patterns of Use of Antimuscarinic Drugs for Overactive
Bladder: A Study of the Norwegian Prescription Database

Siri Ann Mauseth,1,2 Olav Spigset,1,2 Svetlana
Skurtveit.3 1Department of Clinical Pharmacology, St. Olav
University Hospital, Trondheim, Norway; 2Department of
Laboratory Medicine, Children’s and Women’s Health,
Norwegian University of Science and Technology, Trondheim,
Norway; 3Department of Pharmacoepidemiology, Norwegian
Institute of Public Health, Oslo, Norway.

Background: The effect of drug treatment for overactive
bladder (OAB) can be limited if patients have low adher-
ence and persistence to medications.

Objectives: To investigate the epidemiology of use of an-
timuscarinic drugs for OAB in Norway, including adher-
ence and persistence of use.

Methods: Observational study.

Sample: Data from the Norwegian Prescription Database
during the years 2004–2010.

Main outcome measures: Adherence was measured as
medication possession ratio (MPR). Switching was
defined as any change from the index medication to one
of the other four study drugs.

Statistical analysis: When studying new users, only
patients not taking any OAB drug during the first
24 months of the observational period were included.
MPR was calculated as the sum of days of supply for all
packages purchased except the last filling, divided by the
total number of days from the first date of purchase to the
last date.

Results: In 2010, 0.94% of the population in Norway had
filled at least one prescription for an anticholinergic drug
for OAB; a gradual increase from 0.75% in 2004. In
females the frequency was 1.30%; in males 0.59%. The
use was highest in the age group 80–89 years, with 4.6%
(5.2% in females, 3.6% in males).

Among new female users (n = 42,329) the first drug
filled was solifenacin for 42.5%, tolterodine for 33.4%,
darifenacin for 12.4%, fesoterodin for 8.2% and oxybuty-
nin for 3.5%. After 1 year, the percentage still purchasing
the same drug was 21.3% (23.3% for solifenacin, 22.4%
for tolterodine, 20.8% for darifenacin, 12.4% for fesotero-
din and 10.8% for oxybutynin). Mean MPRs among new
users were 0.68 for fesoterodin, 0.67 for darifenacin, 0.62
for solifenacin and 0.60 for tolterodine. The proportions
with MPR >80% were 38.5% for fesoterodin, 36.6% for
darifenacin, 35.5% for solifenacin and 33.7% for toltero-
dine.
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The overall switch rate among new users was
17.4%(35.0% for oxybutynin, 22.4% for tolterodine,
17.6% for darifenacin, 13.6% for solifenacin and 9.7%
for fesoterodin.
Conclusions: Among new users of antimuscarinic drugs
for OAB, only 21.3% still purchased the same drug after
1 year, and the switch rate was 17.4%.

138. Vascular Protection with ACE Inhibitors or Angiotensin
II Receptor Antagonists Following Type 2 Diabetes Treatment
Initiation in Elderly

Line Guénette,1,2,3 Marie-Claude Breton,1,2 Jean-Pierre
Grégoire,1,2,3 Jocelyne Moisan.1,2,3 1Chaire sur l’Adhésion
aux Traitements de l’Université Laval, Québec, QC, Canada;
2URESP, Centre de Recherche FRSQ du Centre Hospitalier
affilié Universitaire de Québec, Québec, QC, Canada; 3Faculté
de Pharmacie, Université Laval, Québec, QC, Canada.

Background: Canadian practice guidelines recommend
that ACE inhibitors (ACEIs) or angiotensin II receptor
antagonists (ARBs) be used for vascular protection in
people with diabetes at high risk of cardiovascular event
including diabetics aged ‡65.

Objectives: To estimate the proportion of elderly who ini-
tiated either an ACEI or an ARB (ACEI/ARB) in the
year following the beginning of an oral antidiabetes drug
(OAD) treatment and to identify factors associated with
this initiation.

Methods: Using the Quebec Health Insurance Board da-
tabases, we conducted a population-based cohort study of
individuals aged ‡65 who were newly dispensed an OAD
between 2000-01-01 and 2008-12-31 and had no claims for
an ACEI/ARB in the preceding year. Factors associated
with ACEI/ARB initiation were identified using multivari-
ate logistic regression.

Results: Among the 43,700 study individuals, 13,621
(31.2%) initiated an ACEI/ARB in the year following
OAD initiation. Individuals were more likely to initiate an
ACEI/ARB if they initially received both metformin and
a sulfonylurea, lived in a rural region, initiated their OAD
between 2001 and 2006, were hospitalized or made >22
medical visits in the year preceding OAD initiation. Indi-
viduals aged ‡75, those who were prescribed an OAD by
a general practitioner, initially received a sulfonylurea or
received ‡4 different medications in the year preceding
OAD initiation, were less likely to initiate an ACEI/ARB.

Conclusions: In the elderly not already taking ACEI/
ARB, a low proportion of those undertaking an OAD
treatment are initiated in the following year to the recom-
mended cardio-protection of ACEI/ARB. Interventions
are needed to close this gap.

139. Treatment with Rivastigmine or Galantamine and Risk of
Hospitalization for an Adverse Cardiac Event: A Database
Study from the Netherlands

Mieke G Berkers,1 Edeltraut Kröger,2 Pierre-Hugues
Carmichael,2 Souverein C Patrick,1 Rob van Marum,3 Toine
CG Egberts.1 1Division of Pharmacoepidemiology and
Pharmacotherapy, Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht, Netherlands; 2Centre
d’Excellence sur le Vieillissement de Québec, Centre de
Recherche du CHA Universitaire de Québec, Laval University,
Quebec, QC, Canada; 3University Medical Center, Utrecht
University, Utrecht, Netherlands.

Background: Two Cholinesterase inhibitors (ChEIs), riv-
astigmine and galantamine, are used to treat Alzheimer
Disease (AD) in the Netherlands. Some adverse cardiac
events have been reported for these medications.

Objectives: The present study assessed whether the use of
ChEIs increased the risk of hospitalizations for adverse
cardiac events in the Netherlands.

Methods: A cohort-crossover study of the Dutch
PHARMO Record Linking System database included
patients who initiated ChEIs at age 50 or older, had at
least one ChEI dispensing between 1998 and 2008,
1 year history in PHARMO-RLS prior to ChEI initia-
tion and one subsequent dispensing of any medication.
The outcome was a first hospitalization for syncope, AV
block, heart failure (HF), dysrhythmia, ischemic heart
disease (IHD) or myocardial infarction (MI). Poisson
and Cox regression with time-dependant exposure vari-
ates were used to calculate incidence densities (ID) and
hazard ratios (HR) for adverse cardiac events during
periods with ChEI use, as compared to periods without
ChEI use.

Results: During the mean observation period of 8.9 years
(Interquartile range: 6.7; 10.2) there were 569 cardiac
events among 3,358 patients. The adjusted IDs were sig-
nificantly increased during ChEI exposure for syncope,
AV-block, HF and MI, when compared to the back-
ground ID in the roughly 5 years prior to the last year
before ChEI initiation. However, when exposed periods
were compared to the unexposed periods of 1 year before
ChEI initiation and times after exposure, the adjusted
HRs were not significantly increased for syncope, AV-
block, HF, dysrhythmia or MI. The adjusted HR for
IHD was 1.91 (95% CI: 1.00–3.67).

Conclusions: Exposure to ChEIs might increase the risk
of adverse cardiac events, but the small numbers of cases
limit conclusions about the risk in this population.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 67



140. Cardiovascular Disease Prevention among US Nursing
Home Residents with Diabetes

Eunsun Noh, Brian J Quilliam. College of Pharmacy,
University of Rhode Island, Kingston, RI, United States

Background: Cardiovascular disease (CVD) is a major
contributor to morbidity and mortality for persons with
diabetes. Type 2 diabetes is associated with an increased
risk of macrovascular disease, and comorbid hypertension
and dyslipidemia are also risk factors for this disease.
Guidelines recommend use of statins and ACE Inhibitors
(ACEI) or ARB’s to prevent cardiovascular events among
diabetics.

Objectives: To describe adherence to guidelines for CVD
prevention in US nursing homes (NH).

Methods: We performed a large nationally representative
cross-sectional study using the 2004 National NH Survey.
Within the sample of NH diabetics, we identified three
groups of people with: (1) hypertension; (2) CVD or 1+
risk factors of CVD; or (3) neither. Within each of these
groups, we evaluated cardiovascular medication utiliza-
tion patterns, including use of statins and ACEIs/ARBs.
We conducted bivariate analyses to characterize the preva-
lence of use of these agents both overall and by age and
gender.

Results: Overall, 43.3% of diabetics took an ACEI or
ARB. Use of an ACEI/ARB was more prevalent (51.2%)
in diabetics with hypertension than in those without
hypertension (29.7%). From age 65 to 85, use of ACEI/
ARB increased (51.3–54.3%), while use decreased after
age 85 (46.0%). There was no difference in the prevalence
of ACEI/ARB by gender. The pattern for use of statins
was similar. Overall, 23.5% of diabetics treated with sta-
tins. Use of statins was higher in high risk residents (25.3–
27.3%) and increased until age 75 and then decreased
thereafter. Approximately 30% of residents age 65–74
received statins, while 25.4% of patients aged 75–84 and
13.6% of those over the age of 85 used statins. Men were
more likely to be treated with statins than women (26.7%
vs. 22.1%).

Conclusions: Use of cardiovascular medications was low
in a NH population with diabetes and comorbid hyperten-
sion or CVD. For both ACEI/ARB and statins, use was
more common in relatively younger adults, but decreased
after age 85 for ACEI/ARB and age 75 for statins. While
guideline adherence was suboptimal, these data may
reflect the reality that limited data exists about the risk to
benefit ratio of using these medications in older NH resi-
dents.

141. Patterns of Drug Use by Initiators of Dabigatran and
Warfarin: Uptake and Persistence

Marsha E Reichman,1 David J Graham,1 Michael
Wernecke,2 Mary Ross Southworth,3 Chelsea Lam,2 Chris M
Worrall,4 Mark Levenson,5 Thomas E MaCurdy,6 Monika
Houstoun,1 Gwen Zornberg,1 Rongmei Zhang,5 Jeffrey A
Kelman.4 1FDA/CDER/OSE, Silver Spring, MD, United
States; 2Acumen, LLC, Burlingame, CA, United States;
3FDA/CDER/OND, Silver Spring, MD, United States;
4CMS/CM, Washington, DC, United States; 5FDA/CDER/
OTS/OB, Silver Spring, MD, United States; 6Stanford
University, Stanford, CA, United States.

Background: Dabigatran (DBG), a novel anticoagulant
for use in non-valvular atrial fibrillation (AF), was
approved by FDA in October 2010. Prior to this, warfarin
(W) was the only oral anticoagulant option for clinicians
for decades. Adverse events have been reported post mar-
keting and further active surveillance activities are
planned.

Objectives: To compare patterns of initiation and use of
DBG and W among elderly US Medicare patients, focus-
ing on uptake and persistence behaviors, with the goal of
informing protocol development for assessing post-market
safety issues.

Methods: Patients were enrolled in new-user DBG or W
cohorts provided that at their first eligible prescription,
they were age ‡65, were not in a nursing home, and dur-
ing the preceding 183 days, were enrolled in Medicare
Parts A, B and D, had a diagnosis of AF, had no dispen-
sings of DBG or W, and had no diagnoses of: deep vein
thrombosis, pulmonary embolism, joint replacement,
rheumatic mitral valve, valve repair, or prosthetic heart
valve.

Results: Presently available data showed 30,266 DBG
and 137,337 W initiators from October 2010 through
December 2011. Monthly initiators of DBG increased
through March 2011 and then leveled off at an average of
2,684 initiators per month from March through October
2011, while an average of 9,259 patients initiated W
monthly during the same period. Days supplied were
<30 days in 3% DBG and 17% W users; 30–59 days
(nearly all for 30 days) in 87% DBG and 60% W users;
and >90 days in 10% DBG and 21% W users. Persis-
tency of use beyond 30 days was 64% in DBG vs. Sev-
enty-five percent in W initiators; beyond 60 days, it was
54% in DBG and 61% in W initiators.

Conclusions: In Medicare elderly with non-valvular AF,
the initiation of DBG was approximately 29% that of W
from March to October 2011. DBG initiators were more
likely to have 30–59 days supplied than W users; and W
initiators were more likely to have short (<30 days) or
long (>90 days) days supplied than DBG initiators.
DBG initiators had less persistence than W initiators.
Data will be updated as available, demographics and
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switching behavior added, and additional exclusions con-
sidered.

142. Characteristics of Elderly Patients Prescribed Sitagliptin
and Other Oral Antihyperglycemic Agents in a Large U.S.
Medicare Claims Database

Tzuyung D Kou, Kimberly G Brodovicz, Samuel S Engel,
Charles M Alexander, Cynthia J Girman. Merck and Co,
Inc., Whitehouse Station, NJ, United States

Background: Observational studies comparing drugs can
be biased due to differences in baseline demographic and
clinical characteristics of patients initiating new therapy.

Objectives: Characteristics of elderly Medicare Advantage
Plan (Humana) patients with type 2 diabetes mellitus
(T2DM) initiating sitagliptin were compared to elderly
patients initiating other oral antihyperglycaemic agents
(OAHA).

Methods: Patients aged ‡65 with T2DM (N = 85,479),
at least 1 year of continuous enrollment, and initiating at
least one OAHA prescription between 2008 and 2010 in
the HUMANA Medicare Advantage Plan were studied.
Treatment included mono, dual, and triple/other therapy.
Specific diabetes related complications reported withint
12 months prior to treatment were defined.

Results: Compared to elderly patients treated with other
OHA, elderly sitagliptin patients were more likely to be
Caucasian (82.3% vs. 75%, p < 0.0001), were equally
likely to be male (49.5% vs. 47%, p < 0.0001), older
(66.8% ‡70 years of age vs. 67.9%, p < 0.0001), and
were mostly receiving sitagliptin in triple/other therapy
(72.4%). Prevalence of diabetes complications were either
similar or lower for sitagliptin patients compared to those
treated with other regimens (Retinopathy: 11.5% vs.
18.7%, p < 0.0001; Neuropathies: 14.8% vs. 23.1%,
p < 0.0001; Proteinuria: 3.8% vs. 4.4%, p < 0.0001;
Renal failure: 9.9% vs. 14.8%, p < 0.0001). These obser-
vations were confirmed in a multivariate logistic regression
model simultaneously including all of the baseline charac-
teristics studied.

Conclusions: A trend, previously found in patients <65,
for sitagliptin to be prescribed to sicker, younger patients,
is not evident in this elderly population, potentially due to
a survival effect or other factors driving prescribing
patterns in the elderly. Differences in baseline characteris-
tics need to be considered in pharmacoepidemiology
observational study analyses to try to control for potential
biases.

143. Use of Vitamin K Antagonists in Friuli Venezia Giulia,
Italy, 2001 to 2010: A Population-Based Study

Federica Pisa,1 Valentina Rosolen,2 Manuela Giangreco,2

Francesca Zorzi,3 Jacopo Cancelli,4 Fabio Barbone,1,2

Amato De Monte.5 1Institute of Hygiene and Clinical
Epidemiology, University Hospital of Udine, Udine, Italy;
2Department of Medical and Biological Sciences, University of
Udine, Udine, Italy; 31st Clinic Anestesiology and
Reanimation, University Hospital of Udine, Udine, Italy;
4Department of Neurology, University Hospital of Udine,
Udine, Italy; 5Department of Anestesiology and Reanimation,
University Hospital of Udine, Udine, Italy.

Background: Vitamin K antagonists (VKAs) are often
prescribed in elderly patients. Due to the narrow therapeu-
tic index and the risk of adverse hemorrhagic events, man-
agement of VKA therapy requires particular care,
especially in elderly due to comorbidities and the potential
of interactions with comedications.

Objectives: To describe the pattern of VKAs use accord-
ing to age in the population of Friuli Venezia Giulia
(FVG), Italy, approximately 1.2 million, from 2001 to
2010.

Methods: This population-based study used the FVG
Outpatient Prescription Database to identify all residents
prescribed VKAs, by ATC code B01AA, during 2001–
2010. Residence in FVG was defined through record link-
age with the Patients Identification Database. Annual and
age- specific prevalence was calculated.

Results: A total of 61,051 residents, 50.9% men, were dis-
pensed VKAs, receiving 994,435 prescriptions (average
16.3 prescriptions per user). From 2001 to 2010 the annual
number of users increased by 38.7% from 16,258 to
26,543. A parallel increase in the number of prescriptions
by 52%, from 60,988 to 126,932, was found. The preva-
lence of use in 2001 was 1.4%, 1.3% in women and 1.4%
in men, and increased to 2.1%, 2.0% in women and 2.3%
in men, in 2010. The prevalence was 1.5% below age 50
and increased with each age category, up to a peak of
12.9% from age 70 to 79. In subjects 80 years or older,
the prevalence was 10.6%. At the first prescription of
VKAs, 37% of subjects were in the age category 70–79.
Overall 23.8% initiated VKAs at the age of 80 years or
older, in women this percentage increases to 31.6%.

Conclusions: Frequent monitoring of anticoagulation dur-
ing therapy initiation and maintenance is recommended in
all patients and particularly in elderly. Women are
reported to require lower doses to maintain a therapeutic
range than men of the same age. In our population the
prevalence of VKAs use increased with age and a high
proportion of users, in particular women, start therapy in
old age.
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144. Variation in the Days Supply Field for Osteoporosis
Medications in Ontario

Andrea M Burden,1 Anjie Huang,2 Mina Tadrous,1 Suzanne
M Cadarette.1,2 1Leslie Dan Faculty of Pharmacy, University
of Toronto, Toronto, ON, Canada; 2Institute for Clinical
Evaluative Sciences, Toronto, ON, Canada.

Background: Pharmacy claims data are commonly used
to examine patterns of drug utilization and to classify drug
exposure in postmarketing research. However, the accu-
racy of the days supply field has not received great atten-
tion.

Objectives: To describe the days supply reported for oste-
oporosis drug classes (bisphosphonates, calcitonin, ra-
loxifene) by dosing regimen and examine if the days
supply reported matched the typically expected dosing
interval.

Methods: We used data submitted to the Ontario Drug
Benefits program (ages 65+ years) to examine the varia-
tion in days supply reported for osteoporosis medications,
1997–2011. The number and proportion of days supply
values submitted were summarized by dosing regimen
(daily-, weekly-, and monthly-oral; nasal spray; cyclical –
14 days active drug +76 days calcium; and yearly infu-
sion), and residence status (community or long-term care
[LTC] resident). We defined ‘‘typically expected’’ days
supply by the dosing regimen: daily in 7-, 30- or 100-day
intervals, weekly in 7- or 30-day intervals, monthly and
nasal spray in 28- or 30-day intervals, and cyclical as 90-
day supply.

Results: We identified 17,615,404 osteoporosis prescrip-
tions dispensed to community (78%) or LTC (22%). Most
daily oral prescriptions (97%) were dispensed for a typi-
cally expected days supply. However, distinct differences
were observed for other regimens with the typically
expected days supply more common in community vs.
LTC: cyclical etidronate (86% community vs. 40% LTC),
weekly oral (91% community vs. 60% LTC), and
monthly oral (94% community vs. 35% LTC) or nasal
spray (84% community vs. 40% LTC). In both settings,
annual zoledronic acid infusion was most commonly dis-
pensed as 1-day supply (62%).

Conclusions: Results suggest that there may be significant
reporting errors in the days supply field in Ontario phar-
macy claims, particularly among prescriptions dispensed
in LTC. The variation noted for osteoporosis medications
in Ontario are likely indicative of similar reporting errors
for other drugs and in other regions. Errors in the days
supply field may have significant implications for drug
exposure misclassification in pharmacoepidemiologic
studies.

145. COX-2 and Non-Selective NSAID Use in Those at
Increased Risk of NSAID-Related Adverse Events

Jenni Ilomaki, Svetla Gadzhanova, Elizabeth E
Roughead. Quality Use of Medicines and Phrmacy Research
Centre, Sansom Institute, School of Pharmacy and Medical
Sciences, University of South Australia, Adelaide, SA, Australia

Background: Adverse events related to the use of non-ste-
roidal anti-inflammatory drugs (NSAID) are challenging
for optimizing treatment of pain in older people.

Objectives: The aim of this study was to determine the
proportion of non-selective (NS) NSAID and cyclo-oxy-
genase 2 (COX-2) inhibitor use among people with prior
history of gastrointestinal (GI) events, myocardial infarc-
tion (MI) or stroke.

Methods: A retrospective study of pharmacy claims data
between 2007 and 2009 from the Australian Government
Department of Veterans’ Affairs was conducted involving
288,912 veterans aged 55 years and over. Analgesic drug
utilization among veterans at risk of NSAID related
adverse events was assessed. Three risk cohorts were iden-
tified including veterans with prior hospitalization for GI
events, MI or stroke. Poisson regression was applied to
test for linear trend over years.

Results: The prevalence of analgesics dispensed in the
overall study population was approximately 34% between
2007 and 2009. Paracetamol was the most commonly used
analgesic in all three cohorts. COX-2 inhibitors were more
widely used than NS-NSAIDS in all veterans at risk – at
the end of 2009 the ratio was 5.1% to 2.5% in the GI
cohort, 3.6% to 3.2% in the MI cohort, and 3.6% to
2.6% in the stroke cohort.

Conclusions: Although COX-2 inhibitors appeared to be
preferred over NS-NSAID in those with a prior history of
GI events, 2.5% of patients were still using an NS-NSAID
at the end of the study. Consistent with the guidelines
most of them were co-dispensed proton pump inhibitors.
COX-2 inhibitors were used at slightly higher rates than
NS-NSAIDs in those with a prior history of MI or stroke,
which is not consistent with guidelines recommending NS-
NSAID use. It is important to recognize these patients
and to evaluate the risks and benefits of the treatment on
an individual basis.
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146. Osteoporosis: Preliminary Results of a Treatment
Adherence during a Systematic Follow-Up of Fragility
Fractures

Sylvie Perreault,1 Julio Fernandes,2 Josée Delisle,2 Cyrielle
Beaubois,1 Pierre Beaumont,2 Sylvain Gagnon,2 Alain
Jodoin,2 Yves Laflamme,2 Stéphane Leduc,2 Jean-Marc
MacThiong,2 Michel Malo,2 Gilles Maurais,2 Stefan Parent,2

Pierre Ranger,2 Yves Troyanov.2 1Faculty of Pharmacy,
University of Montréal, Montreal, QC, Canada; 2Montreal
Sacré-Coeur Hospital, Montreal, QC, Canada.

Background: Fragility fractures are under-diagnosed and
treated. We are at validating a process of a multidisciplin-
ary systematic follow-up approach for osteoporosis using
a clinical nurse.

Objectives: The aim of the study was to evaluate the use
of antiresorptive agents after enrollment of the patients in
the systematic follow-up.

Methods: We enrolled in the last year 300 subjects over
40 years of age who are treated for a fragility fracture at
the Montreal Sacré-Coeur Hospital from July 2010 to
2011. After starting a treatment protocol for osteoporosis,
they are followed for a 24-months period. They have to
complete questionnaires, medical exams and be evaluated
on their compliance to treatment. We reconstructed the
exposure to preventive medication by using pharmacy
claims and the prescription refills in a subset of the cohort.

Results: Among 74 women and 16 men, the average age
was 59.7 years. The most common fractures were wrists
(n = 42). The average femoral BMD was -1.52 and -1.72
for the vertebra. The pharmaceutical follow-up showed
that 12.6% patients were already on antiresorptive agents
and 90% of the patients received at least one dispensation
after their fractures. About 67% fulfilled their prescrip-
tions in the first week, where only 55.6% were under tri-
therapy (bisphosphonates, calcium and vitamin D). This
rate declined to 32.1% after the third refill.

Conclusions: Preliminary results show that the adherence
decreases strongly after the first 3 months. We expect to
improve the adherence to antiresorptive agents by having
access to pharmaceutical files in real time during the sys-
tematic follow-up.

147. Incident Use, Discontinuation and Switching of
Antidepressant Drugs in the Rotterdam Study

Nikkie Aarts,1,2 Raymond Noordam,1,2 Bruno H Stricker,1,2

Loes E Visser.1,2,3 1Internal Medicine, Erasmus Medical
Center, Rotterdam, Netherlands; 2Epidemiology, ErasmusMedi-
cal Center, Rotterdam, Netherlands; 3Hospital Pharmacy,
ErasmusMedical Center, Rotterdam, Netherlands.

Background: Selective serotonin reuptake inhibitors
(SSRIs), tricyclic antidepressants (TCAs) and other an-
tidepressants are mostly prescribed for the treatment of
depression. These different antidepressants are prescribed

based on the symptoms, co-morbidities and possible
adverse events. Problems with tolerability influence the
preference for different antidepressants. Intolerance can
result in early discontinuation or switching of treatment.

Objectives: To investigate the pattern of incident antide-
pressant drug use and the intolerance to antidepressant
drugs in the Rotterdam Study in an aging population.

Methods: Participants from the Rotterdam Study
between January 1st 1991 and December 31st 2007 were
included. Participants were aged ‡45 years and lived in a
district of Rotterdam, the Netherlands. Incident use was
defined as a first prescription for an antidepressant drug
between April 1st, 1991 and December 31st, 2007. Partici-
pants with prescriptions within the first 3 months were
excluded because they were probably prevalent users.
Switching, irrespective of class and discontinuation of
treatment was defined within 45 days after the first pre-
scription.

Results: A total of 12,664 participants were included, of
which 1,549 were incident users. Incidence increased by
age (9.0/1,000 PY at age 50–54 to 21.2/1,000 PY at age
80+), and stayed stable over the calendar years (15.4/
1,000 PY in 1991 to 14.1/1,000 PY in 2007). Over the cal-
endar years SSRIs and other antidepressants were more
often prescribed as initial therapy, while the initial per-
centage of TCA prescriptions decreased. 42.8% of these
incident users discontinued treatment within 45 days.
Users of SSRIs and other antidepressants were less likely
to discontinue treatment, compared to TCA users (OR =
0.55 [95% CI: 0.45–0.69]), and OR = 0.66 (95% CI:
0.47–0.93), respectively). SSRI use was associated with an
increased risk of switching compared to TCA (OR = 1.96
[95% CI: 1.10–3.49]).

Conclusions: This study showed that the preference for
SSRIs and other antidepressants increased over time, and
overall incidence increased by age. Compared to TCAs,
SSRIs and other antidepressants were associated with a
lower risk of discontinuation.

148. Benzodiazepine Exposure and Real-Life Utilization
among Elderly: A French Longitudinal Cohort Study

Cedric Collin,1 Christel Saussier,1Marie-AnneCourne,1 Evelyne
Falip,1 Maryse Lapeyre-Mestre,2 Nathalie Richard.1 1Service
de l’Évaluation et de la Surveillance duRisque, Afssaps, Agence
Français de Sécurité Sanitaire des produits de Santé, Saint-
Denis, France; 2Pharmacoepidemiology Research Unit, UMR
Inserm 1027, University of Toulouse and and Centre
d’Evaluation et d’Information sur la Pharmacodépendance-
addictovigilance (CEIP-A), CHU de Toulouse, Toulouse,
France.

Background: Benzodiazepines (BZD) utilization is associ-
ated with well-identified risks. Recent reports on Euro-
pean psychoactive drugs consumption in 2009 and from
Afssaps in 2012 concluded that France was the second

� 2012 The Authors
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country consumer in Europe. Thus, French updated data
were still needed.

Objectives: This study aimed to determine the prevalence
of French BZD exposure and describe the characteristics of
BZD users’ and their utilization, using the national Insur-
anceHealthcare System (IHS) reimbursement database.

Methods: The French sample (Echantillon Généraliste
des Bénéficiaires, 1/97th) of national IHS was queried to
assess data on BZD utilization from July, 1st 2006 to
June, 30th 2011. Data from subjects covered by IHS who
benefited from one or more reimbursed BZD dispensing
were analyzed to estimate the prevalence of use in the gen-
eral French population. Cohort was split into four groups
according to BZD indication: anxiolytic (11 BZD) and
hypnotic (9), muscle-relaxant (tetrazepam, TZP) and anti-
convulsant (clonazepam, CZP). Treatment persistence
was estimated through survival analysis and individual
daily dose through cumulative quantity dispensed divided
by day’s supply. An average dose higher than the maximal
dose required in the SmPC was defined as off-label.

Results: Prevalence of exposure was estimated to 20.0%
of French population and remained stable from 2006 to
2011. Prevalence increased with age and was higher in
women (<40 years: 13.4%, >65: 41.3%; vs. men <40:
8.8%, >65: 26.6%). TZP, bromazepam and zolpidem
were the three most reimbursed BZD in 2010. Patients
treated with anxiolytic, hypnotic and CZP were older
(52.3 ± 19.1 vs. TZP: 43.2 ± 15.4 years, p < 0.05).
Overall treatment persistence was significantly longer for
anxiolytic than hypnotic, CZP and TZP (36, 33, 27 and
7 months, respectively). In elderly, off-label dose was
found in 14.9% (<40 years: 21.0%, p < 0.05); whereas
treatment persistence was longer (46.0 [95% CI: 45.2–
46.8] vs. <40: 14.4 [13.7–15.0] months).

Conclusions: Risks related to long-term and high degree
of exposure to BZD, particularly in elderly, conducted Af-
ssaps to consider novel corrective actions to optimize
BZD use (secured prescription form).

149. Antidementia Drugs Utilisation Patterns in Europe:
Predictive Factors of Switch and Discontinuation of
Cholinesterase Inhibitors in the ICTUS Cohort Study

Virginie Gardette,1 Sandrine Andrieu,1 Christelle Cantet,2

Bruno Vellas,3 Jean-Louis Montastruc,4 Maryse Lapeyre-
Mestre.4 1Epidemiology, Inserm, UMR1027 -Toulouse III
University – Toulouse University Hospital – Gerontopole,
Toulouse,France; 2CHUToulouse,Toulouse,France; 3Geriatric
Medicine, Inserm, UMR1027 -Toulouse III University –
Toulouse University Hospital – Gerontopole, Toulouse, France;
4Pharmacology, Inserm, UMR1027 -Toulouse III University –
ToulouseUniversityHospital –Gerontopole,Toulouse.

Background: Antidementia drugs, despite their moderate
efficacy, remain the sole available drugs in Alzheimer’s
Disease (AD). However, prescribing practices greatly vary

among European countries, according to factors related
to patient, prescribers, and countries (health policies,
national guidances).

Objectives: To describe antidementia drugs prescription
patterns across 12 european countries and identify predic-
tive factors for Cholinesterase Inhibitors’ (ChEI) switch
and discontinuation.

Methods:

Design: The 2-year ICTUS (Impact of Cholinergic Treat-
ment USe) cohort study.

Setting: Of 1,375 mild-to-moderate ambulatory AD
patients (MMSE score [10–26]) looked after by an infor-
mal caregiver were recruited in 29 AD expert centers dur-
ing 2003–2005 and followed up twice yearly.

Exposure: ChEI (donepezil, galantamine, rivastigmine)
and memantine prescriptions were based on AD center
specialist reports. Other drug exposures relied on caregiver
reports.

Main outcome measure: switch was defined as a change of
ChEI type (±concomittant memantine initiation) with up
to 35 days free of any antidementia drug accepted
between strategies. Discontinuation was defined as the dis-
continuation of any ChEI drug (irrespective of memantine
initiation/continuation/discontination) for a period
>35 days.

Statistical analysis: Multivariate Cox proportional hazard
models were performed to determine predictive factors for
ChEI switch and discontinuation among patients treated
with ChEI at baseline.

Results: At baseline, 1,201 subjects (87.3%) were treated
with a ChEI monotherapy, 21 (1.5%) were on meman-
tine monotherapy, 29 (2.1%) were on bitherapy, and 124
(9.0%) were not prescribed any antidementia drug. The
prevalence of ChEI prescription (whether in mono or bi-
therapy) between countries vary from 79.1% to 100%.
Main reasons for ChEI non prescribing at baseline were
patient refusal, waiting for further investigation and con-
comittant disease. Incidence rates and predictive factors
of the two events will be presented during ISPE con-
gress.

Conclusions: This study will provide useful data on an-
tidementia drug use patterns in a real life context.
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150. Trends in Initiation of Antiparkinsonian Drug Treatment
among Patients with Parkinson’s Disease in the UK between
1997 and 2010. Are Treatment Recommendations Followed? A
Population-Based Analysis

René Schade, Miriam CJM Sturkenboom. Pharmaco-
epidemiology Unit, Departments of Epidemiology and Medical
Informatics, Erasmus University Medical Center, Rotterdam,
Netherlands

Background: Between the years 2002 and 2006, a number
of treatment recommendations for Parkinson’s disease
(PD) have been published. Patterns of real-life prescribing
behavior for treatment initiation in PD remain poorly
documented.

Objectives: To describe trends in initiation of antiparkin-
sonian drug treatment among patients with PD in the UK
between the years 1997 and 2010. To compare prescribing
before 2002 with that after 2006 by age category.

Methods: We identified PD patients from UK’s THIN
database who were 50–89 years of age and newly treated
with antiparkinsonian drugs (at least two prescriptions)
between the years 1997 and 2010. This was a descriptive
analysis. We defined regimens as monotherapy if both first
and second prescription were of the same single class of
drug.

Results: The analysis involved 6,261 newly treated PD
patients (41% female) with a mean age of 73.3 (SD 8.5)
years at first antiparkinsonian drug prescription. Time
trends are described by comparing the year 1999 with the
year 2009 as follows. The percentage of patients who
received dopamine agonist monotherapy as initial treat-
ment increased from 13% in 1999 to 45% in 2009 for age
category 50–64, while it increased from 3% in 1999 to
12% in 2009 for age category 65–89. MAO inhibitor
monotherapy increased from 3% to 14% for age 50–64,
while it increased from 2% to 6% for age 65–89. Levo-
dopa monotherapy decreased from 64% to 31% for age
50–64, while it decreased from 88% to 78% for age 65–89.
Anticholinergic monotherapy decreased from 8% to 2%
for age 50–64, while it decreased from 4% to 0% for age
65–89.

Conclusions: The observed changes in prescribing behav-
iour for treatment initiation in PD between 1997 and 2010
merit further investigation and critical evaluation. Most of
the observed patterns are compatible with published treat-
ment recommendations, e.g., to opt for delay of levodopa
therapy in younger patients (by using a dopamine agonist
as initial treatment) or to avoid use of anticholinergics in
the elderly.

151. Psychotropic Drug Use before and after First Diagnosis
of Alzheimer’s Disease: An Analysis of German Claims Data

Veronika Egen-Lappe, Peter Ihle, Ingrid Schubert. PMV
Research Group at the Child and Adolescents Psychiatry,
University of Cologne, Cologne, Germany

Background: Alzheimers’ disease is a growing health
problem in an aging population. The efficacy of anti-
dementia drugs is limited and co-medication of psycholep-
tics is of high risk.

Objectives: The aim of the study was to analyse the use of
these drug groups (before and) after diagnosis of Alzhei-
mers’ disease.

Methods: Data base: claims data of a large German statu-
tory health insurance fund (AOK, federal state of Hesse).
Persons 50+ years of age continuously insured from July
2004 to June 2009 plus persons deceased 2007 or later
N = 117,163. Study population: Patients with validated
diagnosis of Alzheimers’ in 2007 (ICD 10-code: F00, G30)
without diagnosis of dementia (ICD: F00–F03, F05.1,
G30) or anti-dementia drug (ATC code: N06DA,
N06DX01) within 3 years before: n = 321, mean age in
years 80.7, women: 65%. Controls matched by sex, age,
Charlson co-morbidity index, quarter of death 3 years
before first documentation of diagnosis. Observation per-
iod: eight quarters at 91 days each before and four quar-
ters after diagnosis. Analysed drugs: psycholeptics (ATC:
N05), anti-dementia drugs (N06DA, N06DX01).

Results: Within first year after diagnosis 117 patients
(36%) received anti-dementia drug, 80% within 90 days
after diagnosis. One third started medication with meman-
tine. In 42% of the patients a neurologist or psychiatrist
issued the first prescription. The percentage of Alzheimers’
patients receiving psycholeptics considerably rose already
2 years before diagnosis and during first year after diagno-
sis whereas the treatment prevalence in the control group
remained constant (8th quarter before diagnosis: 14%, 1st
quarter after diagnosis: 37%; controls 8% each). The
most often prescribed subgroup was ‘‘antipsychotics’’
(N05A).

Conclusions: Anti-dementia drugs are prescribed cau-
tiously. Patient with dementia differ in use of psycholep-
tics already 2 years before incidence of dementia.
Psycholeptics are frequently prescribed especially in
women. As studies showed an excess mortality for demen-
tia patients taking antipsychotics, this indicates a relevant
health problem.

� 2012 The Authors
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152. Dementia Mortality Rates and Cholinesterase Inhibitors
Consumption in Castilla y Leon (Spain). An Ecologic Study

Carlos Treceño, Luı́s Martı́n Arias, Pilar Garcı́a Ortega,
Antonio Escudero, Verónica Velasco, Marı́a Sáinz, Inés
Salado, Alfonso Carvajal. Centro de Estudios para la
Seguridad del Medicamento, Valladolid University, Valladolid,
Valladolid, Spain

Background: Cholinesterase inhibitors drugs and me-
mantine are used worldwide for prevention and treat-
ment of dementia. Their effectiveness in reducing
disease progression is unclear; however, life expectancy
has increased after the introduction of these drugs in
1997.

Objectives: To learn the effect of cholinesterase inhibitor
drugs upon mortality in dementia patients.

Methods: An ecologic study has been conducted for the
purpose, spanning from 1999 to 2008. Consumption data
were obtained from the CONCYLIA database (Sistema
de Información de Farmacia. Gerencia Regional de Salud
de Castilla y León). Dementia mortality rate was obtained
from a hospital discharge database (CMBD-H). A linear
regression analysis was performed to learn the relationship
between dementia mortality rates and cholinesterase
inhibitor and memantine use; R2 and Pearson’s correla-
tion coefficient were calculated.

Results: From 1999 to 2008, dispensed prescriptions of
cholinesterase inhibitors and memantine showed a 10-fold
increase from 0.5 DDD/1,000 to 5.0 DDD/1,000 inhabi-
tant-day. During the same period, age-standardized
dementia mortality rate declined from 10.9 to 9.0 deaths
per 100,000 inhabitants. When a linear regression was per-
formed to examine the relationship between dementia
mortality rate and consumption of cholinesterase inhibi-
tors for the years considered, R2 value was 0.60 and Pear-
son’s correlation coefficient value was -0.76. Interestingly,
in 1997 after the introduction of cholinesterase inhibitor
drugs, dementia mortality rate trend changed and began
to decline.

Conclusions: Cholinesterase inhibitor and memantine
consumption increased along the period studied. Though
different factors may contribute to the decline in mortality
in patients with dementia, a mild effect of these medica-
tions cannot be ruled out.

153. Antipsychotic Drug Prescribing to Patients on Anti-
Dementia Drugs in a South African Patient Population

Ilse Truter. Drug Utilization Research Unit (DURU),
Department of Pharmacy, Nelson Mandela Metropolitan
University, Port Elizabeth, Eastern Cape, South Africa

Background: It was reported that the black box warnings
issued by the FDA regarding the use of atypical antipsy-
chotics for the treatment of dementia resulted in a signifi-
cant decline in their use for treating dementia symptoms

in elderly patients in the USA. No data are available for
South Africa.

Objectives: To determine the prescribing of antipsychotic
drugs to patients on anti-dementia drugs in a South Afri-
can private sector patient population.

Methods: A retrospective, cross-sectional drug utilization
study was conducted on prescription data of a national
community pharmacy group in South Africa for 2010.

Results: A total of 1,231 patients were prescribed anti-
dementia drugs. The average age of patients was 75.10
(SD = 10.27) years, with more than half (56.13%)
females. A total of 5,264 prescriptions for anti-dementia
drugs was prescribed at a cost of R3074487. Donepezil
accounted for 45.84% of prescriptions for anti-dementia
drugs, followed by memantine (36.51%), galantamine
(17.25%) and rivastigmine (0.40%). Differences were
observed between females and males with respect to pre-
scribing frequency (v2 = 48.491; d.f. = 3; p < 0.0001).
Patients received on average 4.28 (SD = 3.77) prescrip-
tions for anti-dementia drugs over the year. Most patients
(94.31%) received only one active ingredient. Of those
who were prescribed combinations, donepezil in combina-
tion with memantine was the most frequently prescribed.
Nearly a quarter of patients (23.23%) received one or
more antipsychotic drugs despite the black box warnings
issued by the FDA and a warning in December 2008 by
the South African MCC that antipsychotic drugs are best
avoided in patients with dementia of the Alzheimer’s type.
Slightly more females were prescribed antipsychotic medi-
cation. The average age of patients co-prescribed antipsy-
chotic drugs was 71.69 (SD = 14.44) years. Risperidone
was the most often prescribed (53.16%) followed by que-
tiapine (31.10%). Older generation antipsychotics, such as
haloperidol, were also prescribed.

Conclusions: Despite serious warnings by health authori-
ties, nearly a quarter of patients on anti-dementia drugs in
this patient population still received antipsychotic drugs in
2010.

154. Potentially Inappropriate Medication Use among
Patients with Alzheimer Disease in REAL.FR: Be Aware of
Atropinic and Benzodiazepine Drugs!

François Montastruc,1,2,3 Virginie Gardette,2,3 Christelle
Cantet,2,3 Antoine Piau,4Maryse Lapeyre-Mestre,1,2 Bruno Vellas,4

Sandrine Andrieu,2,3 Jean-Louis Montastruc.1,2 1Laboratoire
de Pharmacologie Médicale et Clinique, Faculté de Médecine,
Université de Toulouse, Toulouse, France; 2INSERM UMR
1027, Toulouse, France; 3Laboratoire d’Epidémiologie, Faculté
de Médecine, Université de Toulouse, Toulouse, France;
4Département de Médecine Interne et de Gériatrie, CHU
Toulouse Purpan, Gerontopole, Université de Toulouse,
Toulouse, France.

Background: Quality of prescriptions among elderly peo-
ple has been often studied, especially with several lists of
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potentially inappropriate medications (PIM). However,
pharmacoepidemiological studies have investigated PIM
in Alzheimer Disease (AD) patients.

Objectives: To assess the prevalence of PIM use in com-
munity-dwelling patients diagnosed with mild to moderate
AD patients and to identify the clinical factors associated
with prescription of PIM.

Methods: REAL.FR is a four-year, prospective, multi-
center cohort of AD patients. We analyzed baseline data
of AD patients. Drug intake was collected through care-
giver report and analysed using Laroche and Beers PIM
list. A logistic regression was conducted.

Results: Of 684 AD patients were included (mean age
77.8 ± 6.8, 71.0% females). Most of them (89.0%) were
treated with cholinesterase inhibitors (none with meman-
tine). Forty-six percent of the patients required assistance
with activities of daily, and 26% lived alone at home. Over
half of the patients (52%) had an income upper than 1,500
Euros and most of them (84%) were followed in Geriatric
centers. High-level polypharmacy (‡7 medications) was
identified in 24% of patients. Respectively 46.8% (95%
CI: 43.0–50.5%) and 25.3% (95% CI [22.0–28.6%]) of the
patients had at least one PIM using Laroche list or 2003
Beers list. Cerebral vasodilators were the most used drugs
with 24.0% (95% CI [20.9–27.3%]) of the total prescrip-
tions. Users of atropinic drugs were 17.0% (95% CI
[14.1–19.8%]). Benzodiazepines with long half-life were
prescribed to 8.5% of the sample (95% CI [6.4–10.6%]).
Drugs with atropinic properties and cholinesterase inhibi-
tors were associated in 15.9% (95% CI [13.8–18.2%]). In
multivariate analysis, only Activities of Daily Living
(ADL) (superior 1 incapacity) and income (inferior 1,500
Euros) were associated with PIM prescription.

Conclusions: This study shows that PIM prescription con-
cerns around 1 out of 2 AD patients. Among these drugs,
cerebral vasodilators, atropinics and benzodiazepines were
the most used.

155. Influence of Patient, Physician, and Hospital
Characteristics on Oxaliplatin Receipt among Older Stage II
and III Colorectal Cancer Patients in the US

Jennifer L Lund,1 Til Stürmer,1 Hanna K Sanoff,2 Alan
Brookhart,1Robert S Sandler,3 JoanLWarren.4 1Department
of Epidemiology, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 2Division of Hematology and
Oncology, School of Medicine, University of Virginia,
Charlottesville, VA, United States; 3Department of Medicine,
University of North Carolina at Chapel Hill, School of
Medicine, Chapel Hill, NC, United States; 4Health Services
and Economics Branch, Division of Cancer Control and
Population Sciences, National Cancer Institute, Bethesda,
MD, United States.

Background: The US Food and Drug Administration
approved oxaliplatin for the adjuvant treatment of resect-

able stage III colon cancer in November 2004. Yet, few
studies have examined patterns of oxaliplatin use in rou-
tine practice, particularly among older patients and those
with an off-label indication (stage II colon or stage II/III
rectal cancer).

Objectives: To identify patient, physician, and hospital
predictors of oxaliplatin receipt from 2004 to 2007.

Methods: All individuals diagnosed at age >65 with stage
II or III CRC from 2004 to 2007 who underwent surgical
resection and received chemotherapy were identified using
cancer registry data linked to Medicare claims and enroll-
ment records. These data included information on patient
demographics, tumor features, and hospital characteris-
tics. Physician information was obtained from the Ameri-
can Medical Association. Poisson regression accounting
for non-nested clustering was used to identify independent
predictors of oxaliplatin receipt, stratified by on-/off-label
indication. Analysis of the area under the curve (AUC)
assessed the contribution of measured characteristics on
explained variation in oxaliplatin use.

Results: We identified 4,819 individuals who underwent
surgical resection at 795 hospitals and received chemother-
apy from 1,579 physicians. Overall, 52% received oxalipl-
atin, 56% for on- and 29% for off-label indications.
Individuals who were older, diagnosed prior to 2007, or
separated, divorced, or widowed vs. married were less
likely to receive oxaliplatin, while those diagnosed with
colon vs. rectal cancer or stage III vs. II disease were more
likely to receive oxaliplatin. Findings from stratified analy-
ses were similar. After accounting for calendar year,
patient factors comprised most of the explained variation
in oxaliplatin receipt (full model AUC: 77.6%; calendar
year model AUC: 66%; patient + calendar year model
AUC: 77.5%).

Conclusions: Oxaliplatin use increased rapidly from 2004
to 2007. Measured patient, as opposed physician or hospi-
tal, characteristics drove most of the remaining variation
in oxaliplatin use.

156. Bevacizumab for Neovascular Age-Related Macular
Degeneration

Aline Silva, Luiz Furlan, Flávia Elias. Brazilian Ministry of
Health, Brası́lia, DF, Brazil.

Background: Age-Related Macular Degeneration
(AMD) is a common cause of irreversible blindness
among the elderly worldwide. Vision loss results from the
abnormal growth and leakage of blood vessels in the mac-
ula, a specialized portion of the retina which is responsible
for optimal visual acuity. Without this macular vision,
patients become legally blind. Vascular endothelial growth
factor (VEGF), the cytokine primarily responsible for
blood-vessel growth, is inhibited when anti-VEGF drugs
are injected repeatedly into the eye, and blindness is pre-
vented in the majority patients. Because of the significant
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difference in cost compared to ranibizumab, bevacizumab
is used off-label to treat AMD.

Objectives: To evaluate the best scientific evidence cur-
rently available regarding the efficacy and safety of bev-
acizumab for the treatment of neovascular AMD.

Methods: In order to identify systematic reviews and ran-
domized clinical trials (RCT) published in English, Portu-
guese, and Spanish, a wide search in the following
databases was performed: MEDLINE (Pubmed), Cochra-
ne Library, Tripdatabase, and the CRD.

Results: Three RCT studies were selected, demonstrating
equivalence with functional and structural improvements
between bevacizumab and ranibizumab. In the CATT
Research Group’s study (2011), after 1 year, both had
equivalent effects on visual acuity when administered
according to identical schedules. The proportion of
patients who experienced serious systemic adverse events
was higher with bevacizumab than with ranibizumab
(24.1% vs. 19.0%; risk ratio, 1.29; 95% IC 1.01–1.66).
However, the study does not have sufficient statistical
power to correlate the events to the medication.

Conclusions: Based on the results of the CATT study and
global experience, the New England Journal of Medicine
published an editorial supporting the use of ranibizumab
and/or bevacizumab for the treatment of neovascular
AMD. In addition, the National Health Surveillance
Agency (ANVISA) published a technical report conclud-
ing that both can be used as equal alternatives in terms of
efficacy, however safety data for bevacizumab are insuffi-
cient. Therefore, the establishment of a Pharmacovigilance
Programme specific to bevacizumab is suggested.

157. Prevalence and Associated Factors of Food Supplement
Use in Community Dwelling Population over Age of 50 in
Ireland

Jure Peklar,1,2 Kathryn Savva,1 Mitja Kos,2 Martin
Henman.3 1The Irish Longitudinal Study on Ageing, Dublin,
Ireland; 2Faculty for Pharmacy, University of Ljubljana,
Ljubljana, Slovenia; 3School of Pharmacy, Trinity College
Dublin, Dublin, Ireland.

Background: Despite easy access to various food supple-
ments and their potential for beneficial and adverse
effects, little is known about their utilisation and concomi-
tant use with medicines in older population of Ireland.

Objectives: To determine the prevalence of food supple-
ment use in adults aged 50 and over and to identify the
associated factors for their use.

Methods: Data from The Irish Longitudinal Study on
Ageing (TILDA) which included 8,175 community dwell-
ing participants aged 50 or more who provided social, eco-
nomical and health data. Their prescription and non-
prescription medications, vitamins, herbal and alternative
medicines that were taken ‘‘on a regular basis, like every

day or every week’’ were recorded. For 94 participants no
data was obtained and 8,081 participants (98.9% partici-
pation rate) data was analysed. Ethical approval was been
obtained. Food supplement use was compared across the
gender and age groups (50–64, 65–74 and 75 years and
more). Proportions were presented as percentages includ-
ing 95% confidence interval (CI). Group differences were
assessed with Pearson’s chi-square test, correlation
between different variables and medicine and/or food sup-
plement use with logistic regression.

Results: Of 10.1% (95% CI 9.2–11.2%) of men and
23.5% (95% CI 22.3–24.8%) of women reported use at
least of one food supplement. Use was significantly differ-
ent as between sexes in all age groups (50–64, 65–74, 75
and over) as between age groups alone (a = 0.05). Con-
comitant use of food supplements with medicines was
reported in 8.6% (95% CI 7.8–9.6%) of men and 19.7%
(95% CI 18.5–20.9%) of women and was significantly
higher in women in all age groups. Food supplement use
was correlated to being a women, retired, middle class,
well educated, non-smoker having at least one medicine
and chronic disease.

Conclusions: Use of food supplement is wide in Irish pop-
ulation, especially in elderly. Typical user has at least one
chronic disease and taking medicine(s) and is prone for
possible risk of medicine-food supplement interaction.

158. Medication Review in Polypharmacy Patients

Kirsten Schaefer, Mikala Holt Havndrup, Hans Okkels Birk,
Hans Harrestrup Andersen. Quality and Development,
Region Zealand, Sorø, Denmark

Background: Patients in concomitant use of multiple
drugs, polypharmacy (PP), are at increased risk of signifi-
cant events, side effects, interactions and insufficient treat-
ment outcomes. The general practitioner (GP) may apply
several guidelines without prioritizing, and may not be
aware of all the patients’ medications, or of the drugs’
interactions.

Objectives: Investigate the prevalence of PP at the
national level and in the participating general practices.

Investigate resons behind PP through medication review
in general practices and in one nursing home.
Provide proposals for more rational treatment and

reduce the prevalence of PP.
Develop a tool for monitoring PP and the effects of

medication reviews.
Methods: We performed systematic medication reviews
by pharmacist and a specialist in internal medicine for PP
patients (patients treated with >5 drugs at the 5th ATC
level between July 1 and December 31 of 2009) selected by
the GPs in 17 general practices and in one nursing home.
For each drug the pharmacists registered the indication,
recommendations for change of medication and the rea-
son for each recommendation.
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Results: Thirteen percent of the Danish population was
PP-patients (range 6–51) during the second half of 2009.
Fifty-eight percent of drug costs in primary care were
attributed to this patient group. One third of the PP-
patients were treated with ten or more drugs. We per-
formed medication reviews for 65 patients in general prac-
tice and 34 patients at the nursing home. We
recommended changes to 30% of the medications in gen-
eral practice and 18% at the nursing home. In both places
‘‘cessation’’ constituted about half of the recommenda-
tions. At the nursing home 86% of the proposed cessa-
tions were performed succcesfully. On average the PP-
patients in general practice were treated with 12 different
drugs, while PP-patients in the nursing home were treated
with eight drugs. Prescribing MDs’ lack of information
about the patient’s current medications constitutes an
important barrier to rational pharmacotherapy.

Conclusions: Interdisciplinary medication review results in
more rational drug treatment. Each medical record should
include an up-to-date list of the patient’s medications.

159. Risk Factors for Co-Medication of Contraindicated
Drugs in Hospitalized Elderly Patient

EunKyoung Ahn, RaeWoong Park. Biomedical Informatics,
Ajou University School of Medicine, Suwon, Korea.

Background: Elderly patients usually have multiple
chronic diseases, thus they are prone to be exposure to
multiple co-medications, and increased chance to have
drug-drug interactions (DDIs). However the risk factors
for co-medication of contraindicated drugs are not well
defined yet.

Objectives: To reveal the risk factors associated with co-
medication of contraindicated drugs in hospitalized
elderly patients.

Methods: This study was designed as a case-control study.
Elderly patients (>65 years) hospitalized to a Korean ter-
tiary teaching hospital was enrolled to the study between
June 1, 2010 and May 31, 2011. All of the medication in
the hospital was monitored by a DDI alert system. Thus
the case was defined who having received at least one co-
medication of contraindicated drugs during hospitaliza-
tion even after the alert for possible DDIs. The control
was defined who did not received any co-medication of
contraindicated drugs with/without DDI alerts. Logistic
regression analysis was used to estimate odds ratios (ORs)
and 95% confidence intervals (CIs), after adjusting for
age, gender, length of stay, number of medications and
number of diagnoses.

Results: Of the 6,423 study population, 257 (4.0%) was
enrolled to case group and the others enrolled to control
group. Based on multivariate analysis, male sex (OR
1.48, CI 1.13–1.92), day of hospital stay (OR 1.02, CI
1.01–1.02), number of diagnoses (OR 1.06, CI 1.03–
1.09), and number of medications/day (OR 1.02, CI

1.01–1.02) were revealed to be related with co-medication
of contraindicated drugs in hospitalized elderly patients.
Frequent co-medications of contraindicated drugs were:
co-medication of anti-inflammatory drug (532, 30.3%),
antibacterials + antiepileptics (346, 19.7%), and anti-
inflammatory drug + antithrombotic agent (232, 13.2%)
in orders.

Conclusions: Risk factors associated with co-medication
of contraindicated drugs for hospitalized elderly patients
were revealed. Listed combination of frequently co-pre-
scribed drugs, the combination of which are contraindi-
cated, should be closely monitored to prevent possible
adverse drug events.

160. Oxycodone Use in Australian Veterans at Risk of
Respiratory Depression

SvetlaGadzhanova, SimonBell,ElizabethRoughead. Quality
Use of Medicines and Pharmacy Research Center, University
of South Australia, Adelaide, SA, Australia

Background: The risk of respiratory depression from opi-
oid-treatment may be particularly high in patients with
underlying respiratory conditions or in those receiving
concurrently other medicines that can contribute to respi-
ratory depression.

Objectives: This study examined dispensing patterns of
oxycodone in Australian veteran population with chronic
respiratory disease and in those receiving other medicines
that may contribute to respiratory depression.

Methods: An observational retrospective study was
undertaken using Australian Government Department of
Veterans’ Affairs dataset with pharmacy claims for
approximately 300,000 veterans and their dependants.
The veteran population have slightly more visits to general
practitioners (RR: 1.17, p < 0.05) and hospitalisations
(RR: 1.21, p < 0.05) annually than the general Australian
population aged ‡40 years.

Monthly rates of oxycodone use were determined from 2007
to 2010 amongst: 1. veterans with chronic respiratory dis-
ease (defined as patients dispensed medicines for chronic
obstructive airway disease), and

2. veterans dispensed medicines that may cause respira-
tory depression (defined using the Australian Medicines
handbook and MicroMedex) – other opioid analgesics,
antipsychotics, muscle relaxants, anxiolytics, hypnotics,
sedatives, antiepileptics and sedating antihistamines.
Poisson regression models were used to test for linear

trend over time in prescription rates.
Results: There were 22,844 veterans with chronic respira-
tory disease in January 2007 with mean age 81 (SD 8).
Oxycodone utilization increased from 3.1% to 5.9% over
the study period (slope of trend line = 1.159; 95% confi-
dence interval (CI) 1.14, 1.18, p < 0.0001) in those with
chronic respiratory disease.
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77,989 veterans were taking medicines that may cause
respiratory depression in January 2007 (mean age 79, SD
11). Oxycodone utilisation increased from 4.5% in Janu-
ary 2007 to 8.2% in December 2010 (slope = 1.162; 95%
CI 1.14, 1.18, p < 0.0001).
Conclusions: Australian guidelines recommend opioids to
be used with extreme caution in patients with respiratory
depression, asthma or decreased respiratory reserve.
Despite this, increasing trends of oxycodone use were
observed among veterans at risk.

161. Identification of COPD Patients in Epidemiological
Studies Using Administrative Databases

Holger Gothe,1,2 Kim Saverno,1,3 Raffaella Matteucci
Gothe,1 Nimet Durdu,1 Andrea Stefan,4 Gottfried Endel,4

Joseph E Biskupiak,3 Diana Brixner,1,3 Uwe
Siebert.1,5,6 1Department of Public Health and HTA, UMIT,
Hall i.T., Tyrol, Austria; 2Department of Public Health,
Dresden Medical School, University of Dresden, Dresden,
Saxony, Germany; 3Department of Pharmacotherapy,
Outcomes Research Center, University of Utah, Salt Lake
City, UT, United States; 4Main Association of the Austrian
Social Security Institutions, Vienna, Austria; 5Institute for
Technology Assessment and Department of Radiology,
Massachusetts General Hospital, Harvard Medical School,
Boston, MA, United States; 6Center for Health Decision
Science, Department of Health Policy and Management,
Harvard Medical School, Boston, MA, United States.

Background: According to the Global Burden of Disease
Study chronic obstructive pulmonary disease (COPD) will
account for 6 million deaths per year in 2020. This will
move COPD from the sixth-leading cause of death world-
wide in 1990 to the third-leading in 2020. COPD, there-
fore, is of paramount importance for social insurance
institutions. Identification of COPD patients using social
insurance data, however, is difficult, especially when
patients suffer from mild or moderate illness and have not
yet received a COPD diagnosis.

Objectives: This investigation aims at compiling methodo-
logical approaches applied in claims data analyses and
intends to establish an appropriate algorithm for the
detection of COPD patients in routine datasets.

Methods: A systematic review of the international litera-
ture on epidemiological COPD studies using administra-
tive databases was performed. The MedLine search
encompasses publications since 01/01/2000 in English or
German language.

Results: The search yielded 43 publications. After assess-
ment of titles, abstracts, and full-texts, 12 of them could
be included in the review. The underlying studies chose
various approaches for the identification of COPD
patients. In most studies, a combination of diagnostic
information (i.e., inpatient and outpatient diagnosis
codes) and prescription data for COPD-related drugs was
used. The minimum age of beneficiaries varied between 18

and 66 years. Prevalence rates ranged from 22% to 48%.
Based on the identification algorithms found in the publi-
cations and on personal experience with claims data anal-
yses, a revised methodological approach has been
developed.

Conclusions: Administrative databases may provide valu-
able epidemiological insight into COPD. Results, how-
ever, vary substantially due to differing definition criteria
and methodological diversity. A gold standard for the def-
inition of COPD patients in routine data of statutory
health insurance funds is still lacking. Validation studies
referring to clinical parameters such as lung function crite-
ria should be encouraged.

162. Prior Pneumococcal Vaccination and Hospitalization for
Community-Acquired Pneumonia in Elderly Veterans

Chenghui Li,1 Teresa Hudson,2 Guoqing Chen.3 1Division of
Pharmaceutical Evaluation and Policy, University of Arkansas
for Medical Sciences College of Pharmacy, Little Rock, AR,
United States; 2Center for Mental Health and Outcomes
Research, Central Arkansas Veterans Healthcare System,
North Little Rock, AR, United States; 3Department of
Medicine, Baylor College of Medicine, Huston, TX, United
States.

Background: Limited evidence found prior pneumococcal
vaccination (PPV) was associated with better inpatient
outcomes for pneumonia, but none of the studies focused
on elderly patients.

Objectives: To examine the effect of prior PPV vaccina-
tion on inpatient outcomes in elderly veterans hospitalized
for community-acquired pneumonia (CAP).

Methods: This was a retrospective cohort study of elderly
veterans (‡65 years) admitted to VA hospitals for CAP
between October 1, 2002 and September 30, 2003 (FY’03),
excluding those transferred from another hospital or nurs-
ing homes. The first CAP admission in FY’03 (‘‘index
admission’’) were identified via the principal diagnosis of
pneumonia (ICD-9 codes 481.xx–487.0x). All patients had
‡1 VA outpatient visit each year in the 5 years before the
index admission and were classified into 4 groups: PPV
only, flu shot only, both, or none. PPV status in the
5 years prior and flu shot status in the previous year were
determined using ICD-9 V-codes, procedure codes, or
CPT codes. The outcomes were (primary) inpatient mor-
tality and length of stay and (secondary) respiratory com-
plications. Cox-proportional hazards and logistic
regression analyses were used to assess the impact of prior
PPV and flu vaccination on length of stay, inpatient mor-
tality, and respiratory complications during the index
admission, controlling for patient demographic and clini-
cal characteristics.

Results: Of 6,723 elderly patients were included. Of 1,347
(20%) had only PPV, 1,698 (25%) had only flu shot,
1,668 (25%) had both, and 2010 (30%) had neither. After
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adjusting for baseline characteristics, having prior PPV
alone, flu shot alone, or both did not significantly affect
the risk of inpatient mortality or development of respira-
tory complications, compared to patients without vaccina-
tion. However, prior flu shot alone (AHR: 1.11, 95% CI:
1.04–1.19) or both (AHR: 1.13, 95% CI: 1.06–1.21) signif-
icantly reduced length of stay.

Conclusions: Prior PPV alone may not reduce either the
risk of inpatient mortality or length of stay for elderly
patients admitted for CAP. However, prior vaccination
may be underidentified in the study and future research is
needed to confirm the finding.

163. Inappropriate Prescribing in Elderly Patients in a
Brazilian Nursing Home

Mariana MG Nascimento,1 Mariana L Pereira,1 Francisco A
Acurcio,2 Carlos AC Dias Jr,1 Andréia Q Ribeiro.3 1Federal
University of São João Del-Rei, Divinópolis, MG, Brazil;
2Federal University of Minas Gerais, Belo Horizonte, MG,
Brazil; 3Federal University of Viçosa, Viçosa, MG, Brazil.

Background: The elderly Brazilian population is growing
rapidly and represents today 11% of the total population.
This development on Brazil’s demographic profile
involves the reduction on the incidence of infectious and
parasitary diseases and the increase of chronic diseases
prevalence, typical of the elderly, which enhance the
health demand for specialized services (like nursing
homes-NH) and for drugs.

Objectives: To determine the profile of potentially inap-
propriate medication (PIM) use and prescribing omissions
(PO) among elderly in NH.

Methods: Observational study carried in a NH of Divi-
nopolis, Brazil. The population comprised individuals
aged 60 years or more residing in the NH. Drug prescrip-
tions of August 2010 were reviewed in order to identify
the use of PIM according to the Beers Criteria and the
STOPP (Screening Tool of Older Persons’ Prescription),
PO according to the START (Screening tool to Alert to
Right Treatment), and polypharmacy (use of five or more
drugs). Association between polypharmacy and PIM pre-
scription was assessed using bivariate analyses (odds ratio
with 95% confidence interval and Pearson’s Chi-square
test). The Mann–Whitney U-test was used for median
comparison. A 5% significance level was defined for every
comparison.

Results: Of 46 residents (mean age 80.5 ± 8.5 years) were
included in the study. Sixty-one percent of them were
female, 37% received at least one PIM according to Beers
Criteria (n = 17) and 60.9% according to the STOPP
(n = 288). A statistically significant difference was found
between the medians of number of PIM detected with the
STOPP and the Beers Criteria (p = 0.006). PO were iden-
tified among 17.4% of the elderly (n = 8). Polypharmacy
was found to be associated with the PIM use according to

the Beers Criteria (p < 0.05), but not according to the
STOPP (p = 0.097).

Conclusions: The high number of inappropriateness
detected paints an intricate scenario and indicates the exis-
tence of a low level pharmacotherapy in the NH. It shows
the need of work towards elderly drug therapy upgrade by
knowledge forecast among physicians about tools that
should be used to improve geriatric prescriptions.

164. Nationwide Variation in Nursing Home Antipsychotic
Use, Staffing and Quality of Care

Becky A Briesacher,1 Jennifer Tjia,1 Terry Field,1 Kathy M
Mazor,1 Jennifer L Donovan,1,2 Abir O Kanaan,1,2 Leslie R
Harrold,1 Celeste A Lemay,1 Jerry H Gurwitz.1 1Meyers
Primary Care Institute, University of Massachusetts Medical
School, Worcester, MA, United States; 2Department of
Pharmacy Practice, Massachusetts College of Pharmacy and
Health Sciences, Worcester, MA, United States.

Background: Nearly one-third of US elderly nursing
home (NH) residents receive atypical antipsychotics
despite warnings from the US Food and Drug Adminis-
tration about marginal clinical benefits and serious
adverse effects including stroke and death associated with
these drugs in older adults with dementia.

Objectives: To provide a nationwide picture of patterns of
atypical antipsychotic use (and associated medication
costs) in NHs to assess if variation in use is associated with
NH staffing or quality.

Methods: We linked a nationwide dataset of resident-level
prescription drug claims (2009–2010) to federal web-based
report card Nursing Home Compare database. Design: A
cross-sectional study in 5,137 NHs with 561,681 residents.
Exposure: NH-level use of atypical antipsychotics, state-
level annual spending on atypical antipsychotics in NHs.

Main outcome measures: Probability of receiving below/
much below average report card ratings in: Overall Qual-
ity, Health Inspections, NH Staffing, and Quality Mea-
sures (10 resident-level assessments); total licensed staff,
RN hours and CNA hours per resident day. Statistical
Analyses: We arrayed NHs into lowest (0–14.7%) to high-
est (33.1–100%) use quintiles and tested for associations
using logistic and regression models, adjusted for age, gen-
der and state.

Results: NHs in states in lowest use quintile spent on
average half as much on atypical antipsychotics as com-
pared to NHs in states in highest use quintile ($436 per
resident; 95% CI: 425–447 vs. $835, 853–874. Relative to
NHs in lowest use quintile, NHs in highest use quintile
were significantly more likely to receive below/much
below ratings in NH staffing (AOR 1.35, 1.08–1.68),
health inspections (AOR 1.25, 1.02–1.52), and overall
quality (AOR 1.36, 1.11–1.67). No association was
detected in the 10 specific quality measures. NHs in high-
est use quintile had significantly less staff than NHs in
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lowest use quintile: 1.37 licensed staff, 1.36–1.37 vs. 1.59,
1.58–1.59; .58 RN hours, .58-.57 vs. .77, .76-.77; 2.28
CNA hours, 2.27–2.28 vs. 2.52, 2.51–2.52.

Conclusions: Significant variation exists in use of atypical
antipsychotics in NHs, and NH-level factors particularly
staffing may be driving this range.

165. Overview of Drug Use among the Elderly in Japan Using
IMS Prescription Database

Kaori Nomura,1 Manabu Akazawa.2 1Division of Molecular
Epidemiology, Jikei University School of Medicine, Minatoku,
Tokyo, Japan; 2Meiji Pharmaceutical University, Kiyose,
Tokyo, Japan.

Background: Elderly individuals prone to use multiple
medicines for treatment of comorbidities. Consequently,
polypharmacy may be associated with the increase of
health risk due to drug interactions and the decrease of
treatment adherence. The information on characteristic of
patients with polypharmacy is scarce. The drug utilization
research (DUR) was previously conducted to monitor
patients by community pharmacies in Hiroshima in 2009.

Objectives: To understand the profile of the elderly
patients with polypharmacy, comparing to the findings of
the previous DUR.

Methods: This is a cross sectional research using a second-
ary database of IMS NPA� Family (IMS Japan K.K.)
which includes prescription information collected from
community pharmacies. Prescription data of patients aged
60 years and older, from April 2009 to March 2010, were
extracted from pharmacies in Hiroshima, Japan. A
descriptive analysis was conducted to see patient back-
grounds, profile of polypharmacy, and drug use trend
throughout the year. Polypharmacy was defined as receiv-
ing 5 or more drugs for internal use during 1 month.

Results: During the study period, 34,608 (Male 45%,
Female 55%) patients visited the registered community
pharmacies to receive internal medicines. Average num-
bers of prescription drugs were 8.6 per year per person
(SD = 11.0 Median = 5), and 4.2 per date of distribu-
tion per person (SD = 3.3 Median = 3), respectively.

The most frequently distributed drug from pharmacies
was Calcium channel blocker (7.6% of total drug record),
and followed by Angiotensin II antagonists (4.8%) and
Lipid modifying agents (4.4%). The drugs for acid related
disorders were distributed to the majority of patients
(42.3% of the total population), and received by 72.7% of
Antiflammatory and antirheumatic products users.
Throughout the year, 31.1% of the elderly patients were
exposed to polypharmacy.
Conclusions: The elderly patients with polypharmacy
showed a drug use pattern which was similar to the other
DUR. Other information including health and living con-
dition was not investigated in this research, and is to be
considered in the future research to explore factors of

polypharmacy and to contribute a good medication prac-
tice.

166. Polypharmacy in the Elderly: A Deeper Analysis of Drug
Utilization in Sweden and Germany

Jelina Nordin,1 Björn Wettermark,2 Gisbert W Selke,3 Irene
Langner.3 1Department of Pharmaceutical Biosciences,
Division of Pharmacokinetics and Drug Therapy, Uppsala,
Sweden; 2Stockholm County Council, Centre for Medical
Knowledge, Stockholm, Sweden; 3Wissenschaftliches Institut
der AOK (WIdO), Berlin, Germany.

Background: Polypharmacy, i.e., use of many drugs at the
same time, is common in the elderly and may be associ-
ated with negative consequences. Some examples are a
higher risk of drug-drug interactions and side effects and a
lower patient compliance. The number of drugs defining
polypharmacy varies between different studies. But what
does the number really tell?

Objectives: The aim of this study was to analyze which
substances that were most frequently prescribed to elderly
with excessive polypharmacy (use of 10 or more drugs) in
Sweden and Germany.

Methods: A cross-sectional observational study was done
using individual based drug dispensing data on elderly
65 years and older from the Swedish Prescribed Drug
Register (1.4 million elderly) and Germany’s (AOK) drug
register (5.3 million elderly). Period prevalence for the
time interval October to December 2010 was calculated.
The proportion dispensed different substances was com-
pared between patients with polypharmacy and those dis-
pensed <10 drugs.

Results: A total of 180,000 elderly (13% of all elderly dis-
pensed drugs) were dispensed more than 10 different sub-
stances. The corresponding figure in Germany were
438,000 (8%). In Sweden the most common drugs for this
population were paracetamol (56% of patients with
excessive polypharmacy), acetylsalicylic acid (52%) and
furosemide (42%), in Germany the use of torasemide
(35%), simvastatin (35%) and pantoprazole (33%) domi-
nated. A majority of all drugs commonly used in poly-
pharmacy patients were recommended in national
guidelines. However, some inappropriate drugs were iden-
tified and there were large differences between the
countries in, e.g., the use of NSAIDs, analgesics and an-
tidepressants.

Conclusions: When assessing drug use in terms of poly-
pharmacy, the focus should not lie on the amount of
drugs; the importance is which drugs are administered.
Through international comparisons strengths and weak-
nesses of different countries’ drug treatment of the elderly
can be found. Differences between the countries can partly
depend on how common a disease is in a country, but also
which drugs are available as OTC-drugs and the availabil-
ity of guidelines/formularies.
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167. Feasibility of a Novel Data Source for Drug Utilisation
Research in Aged Care

Lisa G Pont,1 Marc Postma,2 Gerard Stevens,3 Michael
Dolton,1 Andrew McLaclan.1 1Faculty of Pharmacy,
University of Sydney, Sydney, NSW, Australia; 2Department
of Pharmacy, University of Groningen, Groningen,
Netherlands; 3Webstercare, Sydney, NSW, Australia.

Background: Drug utilisation studies are highly depen-
dant on the quality and completeness of the data set used.
Like many countries Australia there are a number of
administrative data sources which can be used to explore
drug utilisation in populations. Commonly used Austra-
lian data sources include government reimbursement data,
pharmacy dispensing data or physician prescribing data;
however these datasets may not contain complete medica-
tion histories for individual patients. Dose administration
aids (DAA) are used in Australian nursing homes to facili-
tate medication administration and safety. The associated
DAA administrative data includes information on all
medicines administered patients receiving DAAs.

Objectives: The objective of this study was to explore the
feasibility of using dose administration aid packing data
to determine the prevalence and type of medication use in
aged care facility residents.

Methods: A cross sectional survey was conducted of med-
ication use by residents from 26 aged care facilities in
NSW, Australia was conducted using DAA packing data.
Residents (n = 2,585) who received at least one pre-
scribed medication between June 31,2009 and 1 July 2010
were included in the analysis. The primary outcome mea-
sure was the prevalence of prescribed medication use (%
patients). The top 10 medications by ATC class (level 5)
were determined.

Results: The most commonly used classes of medications
were nervous system agents (ATC class N, 89% of the
study population), alimentary tract agents (ATC class A,
88%), and anti-infectives (ATC class J, 63%). The top 10
medications used were paracetamol (75%), senna combi-
nations (47%), vitamin D (40%), cephalexin (35%), furo-
semide (30%), macrogol laxatives (30%), low dose aspirin
(28%), temazepam (27%) and eye lubricants (21%).

Conclusions: Dose administration aid packing data repre-
sents a novel data set well suited for use in drug utilisation
research. The completeness of the data and the inclusion
of both prescription and non-prescription items provides
unique opportunities for drug utilisation research and
pharmacoepidemiology.

168. Drug Use Pattern and Drug Related Problems in Elderly
People with Dementia in Sweden

Linda Ring Eriksson,1 Henrik Lövborg,1,2 Eva Malmberg,1

Thomas Bradley.1 1Department of Clinical Pharmacology,
County Council of Östergötland, Linköping, Sweden; 2Depart-
ment of Drug Research/Clinical Pharmacology, Linköping
University, Linköping, Sweden.

Background: Prevalence of dementia is high among the
elderly population in Sweden, almost 1% at the age of
60 years. Prevalence of drug related problems (DRPs) is
high in nursing home populations. Cognitive disturbances
make individuals with dementia even more susceptible to
DRPs.

Objectives: To determine the drug use pattern and DRPs
in elderly people with dementia living in nursing homes.

Methods: Drug utilization reviews were conducted in all
patients in residential dementia care homes in the munici-
pality of Linkoping, Sweden excluding patients in the ter-
minal stage of life. Data on the patients’ body weight,
symptoms, creatinine value and diagnoses were provided
by a nurse. The reviews were undertaken by pharmacists
based on these data together with clinical judgement, and
local and national guidelines. DRP was defined as an
event or circumstance involving drug therapy that actually
or potentially interferes with desired health outcomes.
Drug use pattern and DRPs were discussed in a multidis-
ciplinary case conference and interventions were planned
to resolve the problems. The prescribed drugs were ana-
lyzed before the case conference and after 7–9 months.

Results: A total of 265 drug utilization reviews were per-
formed at 22 dementia care homes. On average each
patient used 9.0 drugs (7.4 on a regular basis) and the
most common drugs were analgesics and antipyretics
(66%), laxatives (57%) and anxiolytics (52%). In total
562 DRPs (2.1 DRPs per patient) were identified and the
most commonly classified DRPs were lack of indication
for treatment (41%) and dosage too high (10%). The
most common interventions were drug cessation (42%)
and decrease in dose (18%). After 7–9 months the average
number of drugs were 8.7 (7.0 on a regular basis). The
principal changes in drug use after the follow-up was
observed for anti-dementia drugs (-18%), opioids (44%)
and high-ceiling diuretics (22%).

Conclusions: The results indicate that the number of drugs
is high among individuals with dementia in nursing
homes. Analgesics and anxiolytics are common drugs.
High numbers for the DRP lack of indication for treat-
ment imply substandard documentation for drug treat-
ment.
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169. Medication Reviews of Patients Using Drugs Most
Frequently Involved in Drug Related Hospital Admissions

Martina Teichert,1,2 Susan Noyon,3 Anouk Wereldsma,3 Ton
Schalk,4 Jacqueline Janssen,5 Michel Wensing,1 Peter de
Smet.1,2 1Scientific Institute for Quality of Healthcare (IQ
Healthcare), Radboud University Nijmegen Medical Centre,
Nijmegen, Netherlands; 2Research and Development,
Koninklijk Nederlandse Maatschappij ter bevordering der
Pharmacie, Den Haag, Netherlands; 3Pharmaceutical Care,
Achmea, Leiden, Netherlands; 4ICT, Koninklijke Nederlandse
Maatschappij ter bevordering der Pharmacie, Den Haag,
Netherlands; 5Client Management, Stichting Farmaceutische
Kengetallen, Den Haag, Netherlands.

Background: In the Netherlands in 2008 specific recom-
mendations were launched to prevent hospital admissions
related to medication. Medication Reviews (MR) were
suggested for susceptible patients.

Objectives: To determine implementation of pharmacist
led Medication Reviews (MRs) and its effects on use of
drugs with increased risk for hospital admissions
(HARMs).

Methods: From January 2009 to June 2011 we performed
an observational study in Dutch community pharmacies.
Fidelity of Implementation for completing MRs was mea-
sured. Drug dispensing data, related to patients aged
‡65 years with ‡5 drugs in chronic use, were used to iden-
tify changes in drug related risks (HARM items) in
patients selected for MRs (cases) between baseline and fol-
low-up and compared to eligible, non-selected patients
within volunteering pharmacies (controls).

Results: In 278 volunteering pharmacies, 102 pharmacies
selected a total of 1,661 patients. MRs were completed in
59% of these patients. Cases had an average of
0.33HARM items at baseline compared to 0.28 in con-
trols. At follow-up mean number of HARM items
decreased in cases by 0.05 (0.09 in patients with complete
MR) and 0.07in controls. Between-group differences were
not significant.

Conclusions: Implementation of pharmacist led MRs was
suboptimal, which might explain the non-significant
effects. New strategies to enhance implementation fidelity
of MR are needed to realize its full potential.

170. The Effects of Abrupt Antipsychotic Discontinuation in
Cognitively Impaired Hospitalised Elderly: A Pilot Study

Majda Azermai,1 Sebastiaan Engelborghs,2 Robert Vander
Stichele,1 Monique Elseviers,1,3 Stefan Van der Mussele,3

Hans Debruyne,4 Luc Van Bortel,1 Mirko
Petrovic.1,5 1Heymans Institute of Pharmacology, Ghent
University, Gent, Belgium; 2Biomedical Sciences and Institute
Born-Bunge, Reference Center for Biological Markers of
Dementia (BIODEM), University of Antwerp, Antwerp,
Belgium; 3Nursing Sciences and Midwifery, University of
Antwerp, Antwerpen, Belgium; 4PC Dr. Guislain, Psychiatric
Hospital, Gent, Belgium; 5Service of Geriatrics, Ghent
University Hospital, Gent, Belgium.

Background: The off-label use of antipsychotics for
behavioural and psychological symptoms of dementia
(BPSD) is controversial. Guidelines advise to minimise
antipsychotic use in cognitively impaired elderly given the
adverse effects and limited efficacy, and to undertake dis-
continuation.

Objectives: To explore the feasibility of abrupt discontin-
uation in older hospitalised adults with cognitive deterio-
ration using antipsychotics, and to explore the effects with
regard to withdrawal phenomena, re-occurrence of neuro-
psychiatric symptoms, and relapse to antipsychotics over
time.

Methods: A pilot study with 40 hospitalised geriatric and
cognitively impaired patients using antipsychotics for
BPSD, in which the effects of abrupt antipsychotic discon-
tinuation were investigated using neuropsychiatric inven-
tory (NPI) scores before and 1 month after
discontinuation. Withdrawal symptoms were monitored
using a checklist during five consecutive days after abrupt
discontinuation.

Results: Study participants (n = 40) were in 53% male,
with a mean age of 84 years (range 67–95 years). The total
mean baseline NPI score was 21 (SD 12) with mainly
behavioural rather than psychological disturbances. After
abrupt discontinuation, mild withdrawal symptoms were
observed in 72% of the patients, with frequencies of symp-
toms peaking on day 2 (53%) and day 3 (48%).

After 1 month, 31 patients (85%) were still off antipsy-
chotics and improved on the majority of NPI domains,
with a total mean NPI score decreasing from 18 (SD 13)
to 12 (SD 8, p = 0.003). In the relapse group, there was
no deterioration associated with the abrupt discontinua-
tion and subsequent resumption of therapy, with a total
mean NPI score after 1 month decreasing from 31 (SD 8)
to 27 (SD 12, p = 0.345).
Conclusions: Abrupt antipsychotic discontinuation in
elderly with BPSD is feasible with a high success rate. Dis-
continuation efforts are needed to differntiate between
patients in which continuing antipsychotics have no added
value, and patients in which continuing treatment may be
justified.
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171. The Prevalence of Potentially Inappropriate Prescribing
in Older Patients Presenting to an Emergency Department
Following a Fall

Geraldine McMahon,1 Liam Mahoney,1 Caitriona Cahir,2

Kathleen Bennett.3 1Emergency Medicine, St James’s
Hospital, Dublin, Ireland; 2Division of Population Health
Sciences, Royal College of Surgeons of Ireland, Dublin,
Ireland; 3Pharmacology and Therapeutics, Trinity Centre for
Health Sciences, Dublin, Ireland.

Background: Certain classes of medication are known to
significantly increase the risks of falls in older patients.
Prescribing criteria that define potentially inappropriate
prescribing (PIP) for older people include the Beers and
the STOPP/START criteria. PIP is one of the factors
associated with preventable falls in older persons.

Objectives: To assess: (i) the prevalence of PIP in a cohort
of older patients presenting to the Emergency Department
(ED) following a fall and (ii) whether there were sustained
changes in prescribing in this group following this event.

Methods: All patients 70 years and over who presented to
the ED of a large teaching hospital with a fall as the pri-
mary complaint over a 12 month period (January 2010–
December 2010) were included. Medication in the
12 months pre- and post-presentation with a fall was iden-
tified using the HSE-Primary care reimbursement services
(PCRS) pharmacy claims database. Prescribing criteria
for PIP including the STOPP/START and Beers criteria
were applied. Changes in PIP pre and post fall were com-
pared using McNemars test with significance at p < 0.05.

Results: There were n = 1,016 patients eligible for analy-
sis. The percentage of patients who had at least one
STOPP criteria was 42.2% pre- and 42.9% post-fall
(C2 = 0.19, p = 0.67). When Beers criteria were applied
the proportion of patients with at least one criteria pre-fall
was 41.7% but did not change significantly post-fall
38.7%, C2 = 3.6, p = 0.06). The most significant indica-
tor to changed was long term (>4 weeks) use of ben-
zodiazepines, which decreased from 10.7% to 8.6%
(C2 = 8.1, p = 0.0045).

Conclusions: There is a high prevalence of PIP in older
patients presenting with a fall event to the ED. Positive
changes in prescribing were seen in the area of benzodiaze-
pines, but overall sustained improvements in PIP were not
observed. Improved falls risk reduction has implications
for healthcare policy development and could potentially
be achieved by measures that prompt review of prescrib-
ing in at risk populations.

172. Abstract withdrawn by author.

173. Drug Use among Elderly People in China – A Pooled
Study

Peishan Wang, Zhenlin Jia. School of Public Health, Tianjin
Medical University, Tianjin, China

Background: Numerous studies have described the pat-
terns of drug utilization in the elderly in the USA and Eur-
ope. However, despite the rapid increase of aging of its
population in China, such data have not yet been summa-
rized.

Objectives: To assess the patterns of drug use among the
elderly in China.

Methods: Systematically reviewed the reports of drug use
among people aged 60 years or older from 2000 and later
in China. The pooled prevalence of common chronic dis-
ease and drug use was estimated.

Results: A total of 10,276 eligible subjects (4,880 males
and 5,396 females) were extracted from 12 studies. The
mean age was 72.5 years old. Eighty-five percent of the
people dwelled in city communities. Eighty-two percent
of the subjects had at least one chronic disease, with
28.70% having two conditions and 20.59% having at
least 3 chronic conditions. Hypertension was the most
common disease, followed by diabetes, coronary heart
disease and osteoarthritis. Eighty percent of the elderly
were taking at least one medication, Almost half of them
taking three or more medications concurrently. Most
commonly used prescription drugs were cardiovascular
drugs, antidiabetics, and antibiotics. The proportions of
use of Chinese traditional herbal medicine and some
nourishments and food supplements also are reported.
More than half of the people reported noncompliance.
The reported rates of adverse drug reaction ranged from
2.06 to 10.90 percent.

Conclusions: Chronic diseases are very common among
community-dwelling elderly people in China. A substan-
tial proportion of elderly were consuming a high number
of drugs and inappropriate drug uses are common.

174. Abstract withdrawn by author.

175. Bisphosphonate (BP) Route of Administration and
Selected Health Outcomes of Interest (HOIs) among Women
with Postmenopausal Osteoporosis (PMO)

Florence T Wang,1 Fei Xue,2 Jessica Perhanidis,3 Eva Ng,1

Cathy Critchlow,2 David D Dore.1,4 1Epidemiology,
OptumInsight, Waltham, MA, United States; 2Center for
Observational Research, Amgen, Thousand Oaks, CA, United
States; 3Boston Scientific, Natick, MA, United States; 4Health
Services, Policy, and Practice, Brown University, Providence,
RI, United States.

Background: Recent studies comparing the risk of frac-
tures and other outcomes among oral and intravenous

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 83



(IV) BP users have been equivocal, which may in part be
due to the small number of IV relative to oral BP users.
We set out to evaluate such associations within a large
population.

Objectives: Among women with PMO, estimate incidence
of selected HOIs (osteonecrosis of the jaw (ONJ), non-
traumatic subtrochanteric/diaphyseal fractures, fracture
healing complications, hypocalcemia, hospitalized infec-
tions, dermatologic events, pancreatitis, hypersensitivity,
and primary malignancy) in those treated with IV and oral
BP.

Methods: Within a PMO population derived from a US
healthcare claims database, we defined osteoporosis medi-
cation exposure cohorts (BP, oral BP, IV BP, other osteo-
porosis medication, no osteoporosis treatment) from
March 2005 through March 2010. HOIs were identified
during eligible follow-up using claims-based algorithms.
For each HOI, we estimated rate ratios (RRs) comparing
the exposure cohorts for various risk periods (on-treat-
ment only, on-treatment and post-treatment), overall and
adjusted by baseline covariates.

Results: We identified 132,772 women aged ‡65 years
with PMO, 54% of whom used BP upon cohort entry. Of
the BP users, 98% used an oral BP. Overall, incidence esti-
mates were similar across the varying exposure periods.
Incidence of primary malignancy (RR and 95% confi-
dence interval [CI]: 1.7 [1.2–2.3]) and hypersensitivity
(RR: 2.7 [1.3–5.5]) were higher in the IV BP cohort as
compared with the oral BP cohort. Incidence of ONJ
(RR: 4.5 [0.9–23.5]) among IV BP users was also some-
what higher though some confidence intervals included
one.

Conclusions: Among women with PMO, increased risk
of hypersensitivity and primary malignancy may be
associated with IV BP use relative to oral BP use. Inci-
dence of ONJ may also be elevated among IV BP
users. The effect of residual confounding cannot be
ruled out.

176. Abstract withdrawn by author.

177. Antipsychotic Drug Use and the Risk of Venous
Thromboembolism in Elderly Patients with Dementia

Niklas Schmedt, Edeltraut Garbe. Clinical Epidemiology,
BIPS – Institute for Epidemiology and Prevention Research
GmbH, Bremen, Germany

Background: Antipsychotics have been associated with an
elevated risk of venous thromboembolism (VTE).
Although antipsychotics are widely prescribed to elderly
patients with dementia, no previous study was performed
explicitly in this population.

Objectives: To investigate the association between the use
of antipsychotics and the risk of venous thromboembo-
lism in elderly patients with dementia.

Methods: Based on data from the German Pharmacoepi-
demiological Research Database, a nested case-control
study was conducted within a cohort of 72,591 patients
with dementia aged at least 65 years between January 1,
2004 and December 31, 2007. Cases were patients with a
hospitalization due to VTE. Up to four controls were
matched to each case according to age, sex, health insur-
ance and calendar time via risk-set sampling. Users of an-
tipsychotics (Anatomical Therapeutic Chemical
classification system: N05A) were classified into former or
current users. In addition, all current users were catego-
rized as prevalent or new users. For a further analysis, we
distinguished between users of either conventional or
atypical antipsychotics and concurrent users of both con-
ventional and atypical agents. Multivariate conditional
logistic regression was applied to calculate odds ratios
(OR) for VTE in all user groups compared to non-users.

Results: The case-control-dataset comprised 1,028 VTE
cases and 4,109 controls. An increased risk of VTE was
found for current users (OR = 1.23 95% CI: 1.01–1.50),
for new users (OR = 1.63 95% CI: 1.10–2.40) and for
users of a combination of atypical and conventional anti-
psychotics (OR = 1.62 95% CI: 1.15–2.27). The risk of
VTE was not elevated in former users, prevalent users,
and users of either conventional or atypical antipsychot-
ics.

Conclusions: The current use of antipsychotics in elderly
patients with dementia was associated with an elevated
risk of VTE, especially during the first 3 months of use
and for concurrent users of conventional and atypical
agents. Further studies with larger sample sizes are
required to investigate the risk profile of individual agents
and possible interactions in more detail.

178. How Representative Is the Medicare Part D Population?

Virginia Pate, Michele Jonsson Funk. Epidemiology, UNC,
Chapel Hill, NC, United States

Background: In the US, Part A/B Medicare claims are a
rich source of healthcare data on older Americans (65+).
As of 2006, data on dispensed prescription drugs are also
available but only for those beneficiaries enrolled in a Part
D drug plan.

Objectives: To evaluate the extent to which those with
Part D are representative of the Medicare population as a
whole, and to assess the ability of sampling weights to
address over or under-representation of specific sub-
groups.

Methods: In a population-based, 20% random sample of
Medicare beneficiaries age 65+ years and enrolled in
2007, we characterized age, race, sex, and state of resi-
dence. For those with fee-for-service (FFS) Part A/B, we
characterized the prevalence of 19 chronic conditions. For
those with FFS drug coverage (Part D), we characterized
the annual prevalence of any use of 24 classes of common
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medications. We estimated sampling weights for the prob-
ability of having FFS Part A/B coverage among all benefi-
ciaries and the probability of having FFS Part D coverage
among those with FFS A/B, conditional on all available
characteristics for the sample. Predicted probabilities were
used to weight those with complete FFS A/B/D claims
back to the full Medicare population.

Results: Of 6,441,124 beneficiaries in the 20% random
sample, 4,543,150 (70.5%) had FFS A/B; of those,
2,073,878 (45.6%) also had FFS Part D. Compared to the
total population, individuals with complete FFS A/B/D
coverage were 6 months older and less likely to be male
(34% vs. 42%). Compared to those with FFS A/B, those
with FFS Part D were more likely to have heart failure
(23.4% vs. 19.8%) and depression (12.7% vs. 10.2%).
The mortality rate in 2008 was 21% higher (7.1% vs.
5.3%) among those with FFS A/B/D. After weighting,
the samples were similar in terms of demographic charac-
teristics, but mortality remained slightly elevated. Esti-
mates of the association between prevalent use of each
drug class and mortality were similar with and without
weighting.

Conclusions: While Medicare beneficiaries with complete
data for pharmacoepidemiologic research is not strictly
representative of all Medicare enrollees, sampling weights
can be estimated and applied to generate population-
based prevalence estimates.

179. Altering Eligibility Criteria to Identify Disease Cohorts in
Insurance Claims Databases: An Example of Postmenopausal
Osteoporosis (PMO)

Fei Xue, Michael Lane, Cynthia O’Malley, Akhila
Balasubramanian, Angelika Manthripragada, Cathy
Critchlow. Center for Observational Research, Amgen Inc.,
Thousand Oaks, CA, United States

Background: Women with PMO are often identified in
insurance claims data by postmenopausal age, diagnosis
of osteoporosis (OP) or osteoporotic fracture, and OP
treatment. Because anti-resorptive medication is also indi-
cated to treat cancer-induced bone disease, a look-back
period of sufficient length is required to exclude cancer
patients from PMO study cohorts.

Objectives: To evaluate how the sequence of PMO criteria
and length of look-back period to exclude cancer patients
impact identification of a PMO cohort.

Methods: Using MarketScan claims data, women
‡55 years old, enrolled in their health plan for ‡6 months
(baseline), and with a diagnosis of OP or osteoporotic
fracture or OP medication between January 2004 and July
2010 were included in Cohort I. Women were included in
Cohort II only if they received an OP diagnosis or treat-
ment after fulfilling age and enrollment criteria. Varying
look-back periods were used to exclude patients with can-
cer diagnoses or treatment before cohort entry. Patient

characteristics of both cohorts were described during the
6-month baseline.

Results: Cohort I was 10.3% larger than Cohort II
(N = 1,555,572 vs. 1,395,931). Very minor differences in
patient characteristics were seen between the two cohorts.
Women in Cohort I tended to be identified by OP-related
diagnosis (29.7% vs. 26.9%) rather than treatment, be
<60 years old (31.2% vs. 29.9%), have <1 year of
enrollment (64.7% vs. 59.9%), and have slightly more
comorbidities and healthcare utilization but less use of
medication during baseline than Cohort II. Relative to a
5-year look-back, using 3-year and 2-year look-backs
included 4.4% and 9.4% more cancer patients in Cohort I
and 4.6% and 7.7% in Cohort II, respectively.

Conclusions: Requiring OP diagnosis or treatment to
occur after meeting age and enrollment criteria did not
substantially affect the number and characteristics of
identified women with PMO from an insurance claims
database. Using shorter look-back periods to assess and
exclude patients with cancer diagnoses or treatment may
result in considerable misclassification of cancer
patients.

180. Use of Medicines in a Rural Setting: Frequency of
Subjects at Risk of Medicine Misuse

Sophie Girard,1 Karine Pérès,2 Pernelle Noize,3 Antoine
Pariente,3 Jean-François Dartigues,4 Philippe Cestac,2

Fabienne Bazin,1 Annie Fourrier-Réglat.3 1Inserm U657,
Bordeaux, France; 2Inserm U897, Bordeaux, France; 3Inserm
U657, CHU de Bordeaux, Bordeaux, France; 4Inserm U897,
CHU de Bordeaux, Bordeaux, France.

Background: The ability of the elderly to use medicines in
good conditions is important to limit the occurrence of
adverse effects and to optimize drug benefit. Several physi-
cal disabilities or cognitive deficits may compromise ade-
quate use of medicines, decrease the expected benefit and
favor occurrence of adverse drug reactions.

Objectives: To estimate the proportion of subjects at risk
of medicine misuse.

Methods: A cross-sectional pharmacoepidemiological
study was conducted from baseline data collected in the
AMI cohort, a French prospective cohort to study age-
related pathologies that included 1,002 elderly subjects
(65 years and older) living in rural areas and retired from
agriculture. A standardized questionnaire was used at
inclusion to collect socio-demographic characteristics,
drug use, health status, social and medical context. For
each subject, health care reimbursement data were
extracted from the French health insurance database of
the ‘‘Mutualité Sociale Agricole.’’ We identified the fre-
quency of subjects at-risk of medicine misuse through a
classification considering, for each user, socio-demo-
graphic characteristics, social and medical context, and
disability data. This frequency was assessed overall, and
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considering three cognitive statuses (dementia with clinical
diagnosis, cognitive impairment not dementia [CIND],
and no cognitive impairment).

Results: Overall, 3% of subjects were at risk of medicine
misuse: this proportion was 2.6% in demented subjects,
4.2% in subjects with CIND, and 2.5% in subjects with
normal cognitive status. In this rural population, the
majority of subjects at risk of medicine misuse declared
themselves autonomous for medication use but were visu-
ally impaired. Independently of visual impairment, the
proportion of subjects at-risk would have been 0.3% over-
all, 0.2% in those demented, 0% in CIND, and 0.1% in
normal subjects.

Conclusions: The great majority of subjects were not in a
situation where they were at risk of drug misuse. Results
suggest that better optical correction may considerably
reduce the frequency of those at risk.

181. Significant Differences between Methods to Estimate
Renal Function May Have Major Inplications in Drug Dosing
and Adverse Reactions in the Elderly: Concordant Results in a
Cross-Comparison between Croatia and Sweden

Suzana Mimica Matanovic,1 Vera Vlahovic-Palcevski,2

Ulf Bergman,3,4 Ingegerd Odar-Cederlöf,3 Anders
Hellden.3 1Unit for Clinical Pharmacology, University
Hospital Osijek, Osijek, Croatia; 2Unit for Clinical
Pharmacology, University Hospital Rijeka, Rijeka, Croatia;
3Division of Clinical Pharmacology, Karolinska Institutet,
Karolinska University Hospital, Huddinge,Stockholm, Sweden;
4Centre for Pharmacoepidemiology, Karolinska Institutet,
Huddinge,Stockholm, Sweden.

Background: Decline in renal function in patients aged
65 years or older is assumed to be associated with
increased risk of adverse drug reactions (ADRs). Glomer-
ular filtration rate (GFR) estimation prior to initiation of
therapy could therefore result in decreased ADRs-related
morbidity in the elderly. However, differences between
estimation formulas of renal function may contribute to
the development of over- or under treatment. In general,
dose recommendations are based on the Cockroft-Gault
(CG) equation.

Objectives: To identify differences of GFR estimation for-
mulas in elderly patients.

Methods: We compared two cohorts of elderly patients
acutely admitted to two university hospitals in Sweden
(N = 274) and Croatia (N = 450). GFR was estimated
using CG with uncompensated creatinine, the abreviated
MDRD4 (Modification of Renal Disease) equation and
CKD-EPI equation based on compensated creatinine tra-
cable to IDMS.

Results: Mean age, weight and S/P-creatinine for the Cro-
atian patients were 75 ± 6 years, 74 ± 13 kg, and
122 ± 102 lmol/L, respectively, and for the Swedish
patients 81 ± 8 years, 68 ± 16 kg, and 116 ± 62 lmol/

L, respectively. Patients from Croatia showed significantly
lower clearance with CG equation than both MDRD4
and CKD-EPI equations, 49 ± 21 mL/min, 64 ± 35 and
60 ± 27 mL/min/1.73 m2, respectively (p < 0.0001).
Patients from Sweden showed similar results:
39 ± 18 mL/min, 58 ± 27 and 55 ± 24 mL/min/
1.73 m2, respectively (p < 0.0001), even though the Swed-
ish patients were significantly older and had lower weight
compared to Croatian patients (p < 0.001).

Conclusions: MDRD4 and CKD-EPI showed signifi-
cantly higher GFR than CG, irrespective of the country.
The difference between the methods to estimate renal
function may cause that greater doses are given to elderly
patients, thus increase the risk for adverse drug reactions.
For many drugs depending on renal elimination and with
a narrow therapeutic index, this would have a major
impact on the outcome in elderly.

182. Adverse Drug Reactions in Patients with Alzheimer’s
Disease or Another Dementia in France: A National Cross-
Sectional Study

Marie-Laure Laroche,1 Marie-Christine Perault-Pochat,2

Isabelle Ingrand,2 Louis Merle,1 Carmen Kreft-Jais,3 Anne
Castot,3 French Pharmacovigilance Centres Network
AFCRPV.4 1Centre Regional de Pharmacovigilance de
Limoges, CHU de Limoges, Limoges, France; 2Centre
Regional de Pharmacovigilance de Poitiers, CHU de Poitiers,
Poitiers, France; 3Departement of Pharmacoviglance, Afssaps,
Saint-Denis, France; 4Association Française des Centre
Régioanux de Pharmacovigilance, Paris, France.

Background: Alzheimer’s disease (AD) and other demen-
tia have been declared a French public health priority.
Even though the adverse drug reactions (ADR) induced
by acetylcholinesterase inhibitors and memantine are well
known, and the drugs inducing memory loss clearly identi-
fied, the ADR occurring in patients with cognitive impair-
ment are less well characterized while these patients often
receive numerous medications.

Objectives: To assess the ADR occurring in patients with
AD or other dementia in France.

Methods: A one-day cross sectional multicentre study was
conducted (15/2/2010–15/5/2010) by the network of the 31
regional pharmacovigilance centres. The subjects were
selected so as to make up a representative sample of the
patients with AD or another dementia and of their dwell-
ing in metropolitan France. After randomization, subjects
were included from memory consultation units, acute-,
intermediate- and long-care geriatric units, and nursing
homes. Socio-demographic data, history, ADR and drugs
given were registered.

Results: Of 1,332 subjects 82.0 ± 8.0 year-old (46–108)
were included; 61.3% with AD. The mean number of
drugs was 6.3 ± 3.1. Anti-dementia drugs were given to
66.4% subjects. The prevalence of ADR was 5.0% (95%
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CI: 3.9–6.2) without a significant difference between at
home and institutionalized patients. The most frequent
ADR were related to the gastro-intestinal tract (23.2%)
and the central nervous system (17.4%). 31.9% of the
ADR were judged serious and 47.8% avoidable. The
drugs most often involved were anti-dementia drugs
(29.0%), cardiovascular drugs (29.0%) and psychotropic
drugs (26.0%, anxiolytics, hypnotics, antidepressants,
neuroleptics).

Conclusions: This study is the first survey conducted over
the whole French territory demonstrating that the pattern
of iatrogenesis in patients with dementia, whatever its
cause, is similar to that expected in the general population.
However, special attention is required when prescribing
psychotropic and anti-dementia drugs, as they are fre-
quently used and induce half of the ADR in this popula-
tion.

183. Drop-Out Rates in Patients with and without Screening
Period in the SCOT Trial

Li Wei,1 Thomas M MacDonald,1 on behalf of the SCOT
study group collaborators.2 1Medicines Monitoring Unit,
University of Dundee, Dundee, United Kingdom; 2Research
Institutions, Europe.

Background: The Standard care vs. Celecoxib Outcome
Trial (SCOT) is an ongoing large streamlined safety study
comparing the cardiovascular safety of celecoxib therapy
with traditional NSAID therapy in patients with osteoar-
thritis or rheumatoid arthritis and in the setting of the nor-
mal healthcare system in European. The trial stopped a
2 week screening period after September 2010 for new
participants as many patients could not tolerate the
screening period.

Objectives: To determine if the drop-out rate varied
between patients with and without screening period.

Methods: The drop-out rates were calculated at 30 days,
90 days and 180 days. Chi-square test and logistic regres-
sion model were used to determine whether there was a
statistically significant difference in drop-out rates between
the two groups.

Results: Of 3,470 patients were randomised in the study
between February 2008 and January 2011. Of 2,545
patients had a screening period before the randomisation
and 925 did not. In total, 86 patients discontinued the
study at the end of 180 days of follow up. The drop-out
rates at 30 days, 90 days and 180 days were 0.1%, 1.1%
and 2.1% (n = 1, 10, and 19) in the group without
screening period and 0.2%, 0.9% and 2.6% (n = 6, 23,
and 67) in the group with screening period (p = 0.46,
0.63 and 0.33; respectively). The adjusted odd ratio for
drop-out was 1.28 (95% CI 0.76–2.14) for patients who
had screening period at the end of 180 days of follow up.
There were no differences in drop-out rates between
patients in age, gender, high blood pressure, alcohol

intake, smoking history, total cholesterol and co-morbid-
ity of asthma and diabetes.

Conclusions: Removing screening period did not change
the drop-out rate in the trial.

184. Variations in Recruitment Rate in a Multicentre
Streamlined Safety Trial

Li Wei, Thomas M MacDonald, Robert W Flynn, Adam
Wilson, Isla S Mackenzie. Medicines Monitoring Unit,
University of Dundee, Dundee, United Kingdom

Background: Recruitment rates are low in clinical trials
and existing strategies appear to have little impact on
recruitment rates. There is no data on recruitment rates
in large streamlined trials of drug safety. We are conduct-
ing a large streamlined safety study in patients with
osteoarthritis or rheumatoid arthritis in the setting of the
normal healthcare system in Europe. Prescription charges
are reimbursed in Denmark and Netherlands but since
all subjects were over 60 they are not incurred in the
UK.

Objectives: To determine the recruitment rate in different
centres.

Methods: Eligible patients were identified from the medi-
cal notes at participating practices in nine centres across
the UK, Denmark and Netherlands. An invitation letter
with study information and consent form was sent to each
patient. The Recruitment rate was calculated as number
of positive responses divided by number of letters sent
out. Chi-square test was used to determine differences
between centres.

Results: Of 22,205 patients were invited to take part in
the study. The overall recruitment rate was 32.1%. The
recruitment rates were 12.3% (252/2,057), 20.1% (1,080/
5,376), 21.4% (53/248), 24.0% (346/1,439), 31.8% (1,941/
6,102), 35.5% (83/234), 36.5% (724/1,983), 51.8% (1,304/
2,515) and 60.0% (1,350/2,251) for each centre. The varia-
tion of recruitment was statistically significant between
centres (p < 0.01).

Conclusions: Recruitment rate varied from very low
(<20%) to moderate (>50%). Reasons why these varia-
tions exist require further exploration.
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185. Observational Cohort Study of Pneumonia in
Enfuvirtide-Exposed and Unexposed Patients

Earl L Goehring Jr,1 Sharmila A Kamani,1 Miklos Salgo,2

John C Pezzullo,1 Susan T Sacks,3 Judith K Jones.1 1The
Degge Group, Ltd., Arlington, VA, United States; 2Safety
Risk Management, Genentech, member of the Roche Group,
South San Francisco, CA, United States; 3Hoffmann-La
Roche, Nutley, NJ, United States.

Background: This study was undertaken because of the
observation in pre-approval clinical trials that HIV
infected patients treated with enfuvirtide (FUZEON�)
plus an Optimized Background (OB) of highly active
antiretroviral therapy (HAART) appeared to have a
higher incidence of pneumonia than patients on OB
alone.

Objectives: To assess the frequency of pneumonia and 5
other endpoints (sepsis/bacteremia, bacterial sinusitis,
serious skin infections, esophageal candidiasis, cytomega-
lovirus retinitis) developing in HIV-1 infected patients
newly initiated on enfuvirtide in addition to HAART
compared with patients on HAART not exposed to enfu-
virtide.

Methods: A non-interventional Phase IV post-marketing
multi-center observational cohort study was conducted at
110 US investigator sites (March 13, 2003 to August 14,
2008) with 740 enfuvirtide-exposed and 1,110 propensity
score (PS) matched comparator patients. Patients, age
>15 years with a CD4+ cell count £400 cells/mm3 at
index, were observed until loss to follow-up, therapy
switch, death, or study end date. Patient medical records
were reviewed every 6 months to abstract endpoint data.
An Adjudication Panel conducted blinded reviews of all
endpoints.

Results: A total of 1,850 patients were observed for 5,546
patient-years, median 3.0 years. The exposed group had a
higher proportion of males, and a higher proportion of
Hispanic and Caucasians; CD4 count and viral load were
significantly lower and higher (p < 0.001), respectively,
than in unexposed patients. The PS-adjusted risk ratio for
pneumonia (confirmed or probable) in enfuvirtide-
exposed patients, relative to unexposed patients, was 1.23
(95% CI: 0.86–1.60). The incidence of pneumonia was 3.2
events/100 patient-years in the enfuvirtide-exposed arm
and 1.8 events/100 patient-years in the unexposed arm.
The hazard ratio, adjusting for other baseline risk factors,
was 1.34 (95% CI: 0.90–2.00).

Conclusions: The results showed no significant evidence
of difference in risk of pneumonia or other selected end-
points, when comparisons were adjusted for the effects of
unbalanced risk factors by the PS methodology, however,
a significant increase in risk could not be ruled out.

186. Impact of Managed Problem Solving (MAPS)
Antiretroviral Adherence Intervention on Depressive Symptoms

Robert Gross,1,2 Scarlett L Bellamy,2 Jennifer Chapman,2

Xiaoyan Han,2 Jacqueline O’Duor,1 Steven C Palmer,3 Peter
S Houts,4 Brian L Strom,2 James C Coyne.3 1Medicine
(Infectious Disesaes), University of Pennsylvania Perelman
School of Medicine, Philadelphia, PA, United States;
2Biostatistics and Epidemiology, University of Pennsylvania
Perelman School of Medicine, Philadelphia, PA, United
States; 3Abramson Cancer Center, University of Pennsylvania
Perelman School of Medicine, Philadelphia, PA, United
States; 4Psychology, Pennsylvania State College of Medicine,
Hershey, PA, United States.

Background: Managed Problem Solving (MAPS) is a
five-step behavioral adherence intervention delivered by
trained staff through 4 face-to-face and 9 telephone con-
tacts over 3 months followed by monthly telephone
‘‘booster sessions.’’ It targets depression as one of the
potential adherence barriers, but its effects on depressive
symptoms are unknown.

Objectives: We aimed to determine the effect of MAPS
on depressive symptoms.

Methods: We conducted a secondary analysis of a ran-
domized single-blind trial comparing MAPS with usual
care (UC). Patients were: ‡18 years old, newly starting an-
tiretroviral therapy (ART) or starting a new regimen after
failing current ART with HIV RNA ‡1,000 copies/mL.
All regimens included ‡3 drugs, at least 2 fully active. The
outcome for this analysis was depressive symptoms mea-
sured quarterly using the CESD with an a priori defined
cutoff of ‡22 for severe depressive symptoms. The effect
of MAPS on severe depressive symptoms was compared
to UC using logistic generalized estimating equations.
Whether virologic success with ART mediated the effect
of MAPS on depressive symptoms was tested by including
viral load in the models and assessing changes in the point
estimate of the relation between MAPS and depression.

Results: Of 91 were randomized to MAPS and 89 to UC.
Median age was 42 years, with 61% male, 85% Black,
median baseline viral load of 2,000 copies/mL, and med-
ian CD4 count of 250 cells/mm3 with 41/180 (23%) hav-
ing baseline CESD‡22. Characteristics were balanced
between groups. MAPS was associated with substantially
decreased likelihood of severe depressive symptoms over
follow-up than usual care: OR = 0.45 (95% CI 0.21,
0.93). No confounders were identified and inclusion in the
models of viral load at each time point had no effect on
this association.

Conclusions: Although focused on adherence, the MAPS
intervention also decreases severe depressive symptoms in
a highly symptomatic HIV population. The effect of
MAPS on depressive symptoms was not mediated by its
effect on viral load. The added benefit of MAPS on
depressive symptoms over and above its impact on adher-
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ence and virologic outcome makes it even more appealing
for widespread implementation.

187. Efficacy and Safety of Tenofovir for the Treatment of
Chronic Hepatitis B: A Systematic Review

Gustavo LA de Oliveira, Alessandra M Almeida, Cristina
MR Brandão, Mariana M Barbosa, Eli IG Andrade,
Mariângela L Cherchiglia, Francisco A Acurcio. Univer-
sidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil.

Background: Chronic hepatitis B is a disease of high prev-
alence and are estimated 350 million cases worldwide.

Objectives: Systematic review of the efficacy and safety of
tenofovir for the treatment of CHB in patients without
HIV co-infection.

Methods: All studies of efficacy and safety with tenofovir
were included, irrespective of blinding or language. The
databases Medline, Lilacs, Central and NHS-Centre for
Reviews and Dissemination were searched until December
2011. Target outcomes were virological, biochemical, and
histological response, HBeAg seroconversion and adverse
effects.

Results: The search identified 1,126 titles and the review-
ers selected six. Tenofovir provided significant results for
undetectable HBV DNA. In RCTs, Berg et al. (2010)
demonstrated that 66% of patients achieved the outcome
at 48 weeks. For the same period, 76% of HBeAg-positive
patients and 93% of HBeAg-negative achieved the out-
come in a study conducted by Marcellin et al. (2008).
After 144 weeks, according to Heathcote et al. (2011), the
outcome was achieved in 72% of HBeAg-positive patients
and 87% of HBeAg-negative. In a retrospective study of
van Bommel et al. (2006), 95% of patients achieved the
outcome at 96 weeks. About biochemical response, 68%
of HBeAg-positive patients and 76% of HBeAg-negative
normalized ALT levels after 48 weeks. After 144 weeks,
58% of HBeAg-positive patients and 74% of HBeAg-neg-
ative achieved the outcome. Marcellin et al. (2008) demon-
strated that there was histological response in 74% of
HBeAg-positive patients and in 72% of HBeAg negative.
HBeAg seroconversion was 21% at 48 weeks, 21% at
144 weeks and 24% at 70 weeks. No resistance was asso-
ciated to tenofovir. Tenofovir was well tolerated, no seri-
ous adverse event occurred in more than one patient and
no patient had signs of decompensated cirrhosis. There
were no reports of death associated to tenofovir.

Conclusions: Despite the lack of studies evaluating tenofo-
vir, the available clinical results shows high efficacy for the
treatment of CHB and low rates of resistance. Thus, ten-
ofovir is indicated for the treatment of CHB in adults
without HIV co-infection. Further studies are needed to
strengthen the evidence.

188. Incidence of Adverse Reactions in HIV and TB
Co-Infection: A Prospective Study

Parthasarathi Gurumurthy,1,2 Subhashini Gonchi,1 Atiqulla
Shariff,1 Rajendraprasad Shivaswamy,3 Sudheer
Areeparamdil,3 SN Mothi,4 T Swami.4 1Pharmacy Practice,
JSS College of Pharmacy, JSS University, Mysore,
Karnataka, India; 2Clinical Pharmacy, JSS Medical College
Hospital, JSS University, Mysore, Karnataka, India; 3Internal
Medicine, Vivekananda Memorial Hospital, Sargur, H D
Kote, Karnataka, India; 4HIV Clinic, Asha Kirana AIDS Care
and Research Centre, Mysore, Karnataka, India.

Background: The concurrent administration of ART and
ATT is associated with increased risk of development of
ADRs. High burden of HIV and TB co-infectionhis neces-
sitates the need for large prospective studies related to
drug toxicity.

Objectives: To assess the incidence, severity, predictability
and preventability of ADRs and to identify the risk fac-
tors in HIV patients co-infected with TB for ADRs.

Methods: The study was conducted at two sites, an ART
centre and a community care centre. The hospitalized
HIV patients co-infected with TB were enrolled and
reviewed for occurrence of ADRs. The causality of ADRs
was assessed using WHO scale and Naranjo’s Algorithm.
The ADRs were coded using WHO adverse reaction ter-
minology. The statistical analysis of data was done using
Pearson Chi Square test and Fischer Exact test. Bivariate
logistic regression was used to identify the risk factors for
ADRs.

Results: Of 274 patients were followed in 352 consecutive
patient episodes. The prevalence of ADRs was 70.7%
(249). ADRs were the cause of hospital admission in 69
(27.7%) admission episodes whereas 180 (72.2%) ADRs
were observed during the hospital stay. Amongst the
observed ADRs, 239 (95.9%) ADRs were predictable, the
causation of 140 (72.2%) ADRs were not preventable.
The incidence of ADRs was higher in female patients
(OR: 1.9; p = 0.005). Patients who did not have a history
of TB and diagnosed for the first time are at 70% risk of
experiencing ADRs. (OR: 0.5; p = 0.04). The patients
who were on zidovudine based regimen along with ATT
formed the major proportion of ADRs (66.26%,
p < 0.001). Patients who were on stavudine based regi-
men are at 40% lower risk of experiencing drug related
adverse event when compared to zidovudine [OR: 0.2 (CI:
0.1–0.5). The duration of hospital stay (5–10 days) [OR:
1.8 (CI: 1.2–2.9), total number of medications received
(>10) [ 3.4 (CI: 1–15), were identified as a risk factor for
ADRs.

Conclusions: HIV patients newly diagnosed with TB and
patients on zidovudine based regimen should be moni-
tored closely for ADRs. Seventy percent of HIV patients
co infected with TB are at a higher risk of experiencing
ADRs irrespective of their CD4 count.

� 2012 The Authors
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189. Hearing Impairment Associated with Oral Terbinafine
Use

Joep Scholl, Kees van Grootheest, Eugene van
Puijenbroek. Netherlands Pharmacovigilance Centre Lareb,
‘s-Hertogenbosch, Netherlands.

Background: The Netherlands Pharmacovigilance Centre
Lareb received six reports of hearing impairment in associ-
ation with oral terbinafine use. This study describes these
cases and provides support for this association from the
Lareb database of spontaneous ADR reporting and from
Vigibase, the adverse drug reaction database of the WHO
Uppsala Monitoring Centre.

Objectives: The objective of the study is to identify
whether the observed association between oral terbinafine
use and hearing impairment, based on several cases
received by Lareb, supports a safety signal.

Methods: Cases of hearing impairment in oral terbinafine
users are described. In a case/non-case analysis, the
strength of the association in Vigibase and the Lareb data-
base was determined by calculating the reporting odds
ratios (ROR), adjusted for possible confounding by age,
sex and possibly ototoxic concomitant medication. RORs
are calculated for deafness, hypoacusis, and the combina-
tion of both, defined as hearing impairment.

Results: In the Lareb database, six reports concerning
individuals aged 31–82 years, who developed hearing
impairment after starting oral terbinafine, are present. The
use of oral terbinafine is disproportionally associated with
hypoacusis in both the Lareb database (adjusted ROR =
3.9, 95% CI: 1.7–9.0), and in Vigibase (adjusted ROR =
1.7, 95% CI: 1.0–2.8). Deafness is not disproportionally
present in either of the databases. The pharmacological
action of terbinafine is based on the inhibition of squalene
epoxidase, an enzyme present in both fungal and human
cells. This inhibition might result in decreased cholesterol
levels in, among others, the outer hair cells of the cochlea,
possibly leading to impaired cochlear function and hear-
ing impairment.

Conclusions: To our knowledge, hearing impairment
associated with oral terbinafine use has not been
described before. A causal relationship between the use
of oral terbinafine and hearing impairment is possible,
based on statistical analysis of reported cases in differ-
ent databases and a possible pathophysiological expla-
nation.

190. Safety Profile of Antiinfectives Used in a 13 Years
Period, Report of a National Pharmacovigilance Centre

Gloria Shalviri,1 Naghmeh Javidnikou,1 Kheirollah
Gholami.2 1Iranian Adverse Drug Reaction Monitoring
Center, Food and Drug Organization, Tehran, Iran; 2Clinical
Pharmacy, Tehran University of Medical Sciences, Tehran,
Iran.

Background: It is reported that antibiotics induced
adverse events are responsible for an estimated 142,000
emergency department visits per year in the United States.
Anti-bacterial agents are responsible for approximately
25% of adverse drug reactions in hospitalized patients.
The incidence of antibiotics induced adverse events in hos-
pitalized patients is estimated as 5%.

Objectives: To evaluate all registered cases of adverse
events induced by antiinvectives in Iranian pharmacovigi-
lance database. To detect preventive measures for reduc-
ing resulted complications.

Methods: All recorded adverse events in pharmacovigi-
lance database from 1998 through 2011 were reviewed for
those induced by antiinfectives. The extracted data were
categorized based on factors related to patients, suspected
medicines and adverse events. Assessment of system-organ
classes, seriousness and causality of reactions was per-
formed according to World Health Organization scale.
Preventability of adverse events was analyzed based on
Schumock questionnaire.

Results: Antiinfectives were the most reported drug
class in reported adverse events. Among 29,356 regis-
tered adverse events, 8,054 (27.4%) were suspected to
be induced by antiinfectives. There were 301 cases of
death recorded in our database in which 127 cases were
related to antiinfectives. The highest number of detected
events was reported with ceftriaxone (2,574 cases). Cef-
triaxone (82 cases) and Penicillin (20 cases) were the
mostly reported medicines in fatal reactions. The route
of administration in recorded fatal cases was mostly
reported as intravenous and intramuscular. Anaphylac-
tic reactions had the highest frequency of registered
serious reactions. Inappropriate use of medicines was
the most detected cause of preventability in evaluated
data.

Conclusions: Antiinfectives can induce severe and life-
threatening adverse events. The high frequency of serious
reactions could be influenced by rapid intravenous injec-
tion, unlabeled use and previous patient history of allergic
reactions to antibiotics.

191. Abstract withdrawn by author.
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192. Characterization of a Cohort of Incident Hepatitis C
Patients in the US (2005–2010): Comorbidities, Use of
Medications and Diagnostic Tests

Salil D Sheth,1 Montserrat Vera-Llonch,2 Joseph Lynch,1

Winifred Werther,2 Raymond Rubin.2 1MedAssurant, Inc.,
Bowie, MD, United States; 2Vertex Pharmaceuticals
Incorporated, Cambridge, MA, United States.

Background: Chronic Hepatitis C (CHC) is a serious dis-
ease that can result in long-term illness.

Objectives: To describe characteristics of an incident
cohort of patients with CHC in US, including prevalence
of comorbidities and use of medications and diagnostic
tests.

Methods: Data from the American Gastroenterological
Association Digestive Health Outcomes Registry and the
MedAssurant Medical Outcomes Research on Economics
and Effectiveness Registry (2005–2010) were analyzed.
Incident CHC cases were identified by: (1) ‡2 ICD-9-CM
codes for CHC or ‡1 code for acute hepatitis C virus
(HCV) infection with ‡1 code for CHC (first claim was
designated the index date); (2) no prior HCV infection or
treatment; (3) at least 12 months of continuous enrollment
before and after index date; and (4) age ‡18 years. Phar-
macy claims for peginterferon or ribavirin defined CHC
treatment. Comorbidities, medications, and HCV diag-
nostic tests were identified by ICD-9-CM, NDC, and pro-
cedure codes.

Results: Of 32,194 patients met study criteria and had
mean (SD) age 53 (±13) years, 52% male, and insurance
source Medicaid for >50%. Mean (SD) follow-up was 27
(±12) months. Pre-existing comorbidities included: hyper-
tension (35%), mental health disease (29%), diabetes
(27%), coronary heart disease (16%), alcohol dependence
(14%), drug dependence (14%), cirrhosis (8%), and heart
failure (8%). Common medications pre-index date
included calcium-channel blockers (15%), benzodiaze-
pines (13%), statins (13%), and oral antihyperglycemics
(12%). While 65% (n = 20,944) had evidence of anti-
HCV antibody or RNA testing (qualitative or quantita-
tive) in the 60-days prior to index date or any time thereaf-
ter, 48.3% (n = 15,564) had a quantitative RNA test.
Overall, 9% (n = 2,845) had evidence of CHC treatment.
Sixty-seven percent (n = 1,902) of treated patients had a
quantitative RNA test after treatment initiation.

Conclusions: Among CHC (mostly Medicaid) patients,
the prevalence of treated comorbidities was high, while
few (9%) patients were treated for HCV. Findings suggest
opportunities for quality improvement for use of diagnos-
tic tests and treatment in this patient population.

193. Long-Term Effectiveness of Ribavirin Plus Pegylated
Interferon Combination Therapy for Hepatitis C Patients in
Taiwan: A Population-Based Study

Yu-Tseng Chu,1,2 Pei-Jer Chen,3 Chun-Jen Liu,3 Raymond
NC Kuo,2 Yi-Chun Yeh,2,4 Mei-Shu Lai.1,2,4 1Institute of
Health Policy and Management, College of Public Health,
National Taiwan University, Taipei, Taiwan; 2Clinical Trial
Center, Center of Comparative Effectiveness Research,
National Taiwan University Hospital, Taipei, Taiwan;
3Hepatitis Research Center and Graduate Institute of Clinical
Medicine, National Taiwan University College of Medicine
and Hospital, Taipei, Taiwan; 4Institute of Epidemiology and
Preventive Medicine, College of Public Health, National
Taiwan University, Taipei, Taiwan.

Background: Hepatitis C virus (HCV) infection is a lead-
ing cause of chronic liver disease, cirrhosis, and liver can-
cer worldwide and no vaccine is currently available to
prevent infection. Ribavirin plus pegylated interferon is a
standard therapy to eradicate HCV infection and result in
sustained virologic response; however, data related to the
long-term effects of this combination therapy are still lim-
ited.

Objectives: Evaluate the long-term effectiveness of ribavi-
rin plus pegylated interferon combination therapy.

Methods: This retrospective longitudinal study obtained
data from the Taiwan Cancer Registry, the National
Health Insurance claims data, the treatment program for
chronic hepatitis C, and death certification (2003–2009).
Patients in the treatment group received combination ther-
apy; patients in the control group received no treatment.
Outcomes included the incidence of hepatocellular carci-
noma (HCC) and survival rates. Cox proportional hazard
model was used to control covariates, including age, sex,
and comorbidity.

Results: Since 2003, when a program to reimburse hospi-
tals for Hepatitis C treatment was launched, the number
of patients receiving treatment has been increasing. After
excluding patients with hepatitis B and alcoholic liver dis-
ease as well as those previously diagnosed with HCC, the
treatment group included 38,087 patients. The incidence
of HCC was significantly lower in the treatment group
than in the control group (HR = 0.19, p < 0.0001), and
the overall survival was significant increased (HR =
0.122, p < 0.0001).

Conclusions: Antiviral treatment using a combination of
ribavirin plus pegylated interferon is effective to prevent
hepatocellular carcinoma and improve the survival of
patients with chronic hepatitis C.

� 2012 The Authors
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194. Oseltamivir Treatment and Adverse Outcomes and
Influenza-Related Complications in Children and Adults

Donnie Funch,1 Betsey Gardstein,1 K Arnold Chan,1,2

Elizabeth Maloney,3 Andrew D Mosholder.3 1Epidemiology,
Life Sciences, OptumInsight, Waltham, MA, United States;
2Epidemiology, Harvard School of Public Health, Boston,
MA, United States; 3Center for Drug Evaluation and
Research, Food and Drug Administration, Silver Spring, MD,
United States.

Background: Questions have been raised about oseltami-
vir’s safety and effectiveness for influenza.

Objectives: The objective of this retrospective cohort
study was to assess adverse events following oseltamivir
treatment for influenza.

Methods: Health insurance claims data from the Optum
Normative Health Information (NHI) database from
October 2007 through September 2009 were used to iden-
tify patients with a diagnosis of influenza (ICD = 9,487
or 488) associated with a physician visit or hospitalization.
Patients with an oseltamivir dispensing on the day of influ-
enza diagnosis and a dose/days supply consistent with
treatment were compared to propensity-score matched
patients who received no antiviral therapy for 7 days ±
date of diagnosis. Outcome measures included incident
claims for colitis, neuropsychiatric events, thrombocytope-
nia, hypothermia, skin hypersensitivity, bleeding, otitis
media, pneumonia, and other respiratory complications.
Risk ratios (RR) and 95% confidence intervals (CI) were
calculated separately for ages <18 and ‡18.

Results: Each group included 26,081 patients. Patients
<18 in the treatment group had significantly more inci-
dent claims for depressive disorder (RR 3.14, 95% CI
1.05–9.67). There were no significant increases in claims
for adverse outcomes for adults receiving treatment. For
treated youths, respiratory complications were reduced in
the 3 main categories (otitis media RR 0.31, 95% CI 0.24–
0.42; other respiratory RR 0.74, 95% CI 0.66–0.83; pneu-
monia RR 0.49, 95% CI 0.33–0.74). RRs for these com-
plications in treated adults tended to show nonsignificant
reductions.

Conclusions: Compared to no antiviral therapy, oseltami-
vir treatment of influenza in patients <18 years of age
was associated with more claims for depressive disorder,
and fewer claims for certain respiratory outcomes. Limita-
tions of the study include its exploratory nature and
inability to validate claims.

195. Risk of Acute Liver Injury in a Cohort of Oral
Antimicrobial Users

James A Kaye,1 Jordi Castellsague,2 Christine L Bui,3 Brian
Calingaert,3 Lisa J McQuay,3 Nuria Riera,2 Catherine W
Saltus,1 Scott Quinlan,4 Crystal N Holick,4 Peter M Wahl,5

Kiliana Suzart,6 Kenneth J Rothman,1 Mari-Ann
Wallander,6 Susana Perez-Gutthann.2 1RTI-HS, Waltham,
MA, United States; 2RTI-HS, Barcelona, Spain; 3RTI-HS,
Research Triangle Park, NC, United States; 4HealthCore, Inc,
Wilmington, DE, United States; 5formerly of HealthCore, Inc,
Wilmington, DE, United States; 6Bayer Pharma AG, Berlin,
Germany.

Background: Many antimicrobials (AMs) are associated
with acute liver injury (ALI), but few large, population-
based studies have been reported.

Objectives: Estimate relative risks of hospitalization or
emergency visit for ALI with use of 8 AMs (amoxicillin,
amoxicillin/clavulanic acid, clarithromycin, cefuroxime,
doxycycline, levofloxacin, moxifloxacin, telithromycin)
compared with nonuse.

Methods: Our study population was drawn from the
HealthCore Integrated Research DatabaseSM, 2001–2009.
We excluded patients with infectious hepatitis, HIV/
AIDS, chronic alcoholic liver disease, or pregnancy. The
case definition was based on international consensus crite-
ria (Benichou C. J Hepatol 1990;11:272–6). Case screening
and source record validation (blind to exposure) were
described previously (Kaye JA, et al. PDS 2011;20:S5). To
control for confounding, we conducted a nested case-con-
trol analysis (NCCA) (10 controls per case, matched on
age, sex, and event date).

Results: Among 1.3 million AM users, we identified 607
cases of ALI (295 uncertain and 312 validated [VALI]
cases, including 63 that were ‘‘idiopathic’’ [ID]), 82 cases
of severe hepatocellular injury (SHI), and 11 cases of liver
failure (LF). ALI incidence per 105 person-years (95% CI)
was 35 (29–42) during nonuse and 235 (165–324) during
current use of multiple AMs (CMU). In the NCCA,
adjusted odds ratios (AORs) (95% CI) for CMU were 2.5
(1.5–4.2) for ALI, 3.2 (1.6–6.7) for VALI, 10.9 (2.0–60.5)
for ID, and 12.3 (2.8–53.0) for SHI. Levofloxacin had the
highest AOR for current single use (CSU) in most analy-
ses: ALI 1.8 (1.2–2.8); VALI 3.2 (1.8–5.8); ID 3.5 (1.1–
10.6); SHI 7.2 (2.1–25.2). Also elevated were respective
CSU AORs for moxifloxacin—1.3 (0.8–2.2), 2.3 (1.1–4.7),
2.9 (0.8–10.4), 3.1 (0.6–17.3); amoxicillin—1.5 (0.9–2.6),
2.3 (1.1–4.7), 3.7 (1.1–12.7), 6.9 (1.9–25.6); and amoxicil-
lin/clavulanic acid—1.5 (0.9–2.6), 2.5 (1.3–5.0), 4.0 (1.2–
13.1), 6.0 (1.4–25.7).

Conclusions: We saw modest elevations in adjusted rate
ratios for some AMs (estimated as AORs), but we
observed little evidence of any strong effect of commonly
used AMs on ALI. However, we did find a comparatively
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high adjusted rate ratio among patients exposed concur-
rently to multiple AMs.

196. Abstract withdrawn by author.

197. Sepsis Antibacterials as Marker for Sepsis Incidence in a
Clinical Database?

Ümniye Balaban, Verena Schneider-Lindner, Holger A
Lindner, Daniela Olenik, Thomas Friedrich, Armin Kalenka,
Christel Weiß, Manfred Thiel. University Heidelberg,
Medical Faculty Mannheim, Mannheim, Germany

Background: Sepsis is an important medical condition in
patients in the intensive care unit (ICU) that is associated
with high mortality. Its clinical diagnosis is challenging.
Identification of patients with sepsis is a key validation
step for research in electronic ICU records that are mainly
kept for clinical care.

Objectives: To assess specific antibacterial drugs for treat-
ment of severe infections as a criterion to identify sepsis
cases.

Methods: We analyzed the electronic medical records
from the 26-bed surgical ICU of a tertiary care hospital
from 2006 to 2011. We searched ICD10-GM code labels
and free text entries for identification of patients with sep-
sis and compared these with patients whose prescription
records indicated exposure to carbapenems, ureidopenicil-
lins, levofloxacin, and ceftriaxone and metronidazole in
combination, which are primarily used for sepsis therapy
in our intensive care unit.

Results: We assessed 11,611 patients with 13,821 ICU
admissions. Sepsis was identified in 2,065 admissions
(14.9%) based on antibacterials, 1,029 admissions (7.4%)
based on ICD code labels, and in 960 (6.9%) with both
ICD code labels and free text entries. Only 745 (sensitivity
77.6%) of the latter received specific antibacterials, i.e.,
sepsis was not recorded in 63.9% of admissions with this
exposure. Specificity of supposedly sepsis specific antibac-
terials was 89.7% with the same reference group.

Conclusions: In our clinical database local standard anti-
bacterials for sepsis are more often prescribed to patients
having no recorded sepsis than those with this sepsis
indicator. A significant proportion of patients with a
record of sepsis does not receive any of these drugs,
indicating that both markers on their own may not be
sufficient to identify the full spectrum of cases. As exem-
plified by sepsis, reliable detection of complex conditions
may require more intricate algorithms in clinical data-
bases.

198. Use of Antimalarial Chemoprophylaxis and the Risk of
Developing Eye Disorders

Cornelia Schneider,1 Miriam Adamkova,2 Susan S Jick,3

Patricia Schlagenhauf,4 Katie Miller,5 Hans-Georg Rhein,2

Christoph R Meier.1,3,6 1Basel Pharmacoepidemiology Unit,
Division of Clinical Pharmacy and Epidemiology, Department
Pharmaceutical Sciences, University Basel, Basel, Switzerland;
2Safety Risk Management, F Hoffmann-La Roche Ltd., Basel,
Switzerland; 3Boston Collaborative Drug Surveillance
Program, Boston University Medical Center, Lexington, MA,
United States; 4Institute for Social and Preventive Medicine,
University of Zürich Centre for Travel Medicine, Zürich,
Switzerland; 5Department of Epidemiology, Genentech Inc.,
South San Francisco, CA, United States; 6University Hospital,
Basel, Switzerland.

Background: Malaria is an important cause of serious ill-
ness in travellers returning from endemic regions. Ocular
toxicity has already been described in the late 1950s for
some antimalarial drugs but only limited information is
available on the association between malaria chemopro-
phylaxis and ocular toxicity.

Objectives: This study aimed to assess the risk of devel-
oping a first-time diagnosis of any eye disorder associ-
ated with the use of mefloquine (M), chloroquine and/or
proguanil (CP) or atovaquone/proguanil (AP) for
malaria chemoprophylaxis and to compare it to a com-
parison group of patients not exposed to anti-malarial
drugs.

Methods: We used the UK General Practice Research
Database to conduct a follow-up study with a nested case-
control analysis for the period 2001–2009. Conditional
logistic regression analyses were used to estimate the odds
ratio of developing a first-time eye disorder in relation to
use of a malaria chemoprophylaxis.

Results: The incidence rates of all eye disorders combined
in users of M, CP or AP or travellers not using antimalari-
als were 5.3 (95% confidence interval (CI) 4.3–6.5), 7.1
(95% CI 5.0–9.9), 6.3 (95% CI 5.6–7.2) and 5.1 (95% CI
4.6–5.7) per 1,000 person years, respectively. As compared
to non-users of antimalarials, the adjusted odds ratio in
the nested case-control analysis for users of M, CP or AP
were 1.33 (95% CI 1.01–1.75), 1.61 (95% CI 1.06–2.45),
and 1.25 (95% CI 1.03–1.52), respectively. Results for
individual ocular diagnoses will be provided.

Conclusions: The risk of eye disorders in users of mefloqu-
ine chemoprophylaxis was not higher than in users of
other antimalarials. The data suggest that the use of anti-
malarials, in general might be associated with an increased
risk of eye disorders.

� 2012 The Authors
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199. Epidemiology of Herpes Zoster and Its Complication: A
Population Based Study in Israel

Dalia Weitzman,1 Oren Shavit,2 Raanan Cohen,2 Gabriel
Chodick,1 Varda Shalev.1 1Medical Division, Maccabi
Healtcare Services, Maccabitech, Tel Aviv, Israel; 2Merck
Sharp and Dohme (Israel – 1996) Company Ltd, Hod
HaSharon, Israel.

Background: Herpes Zoster (HZ), is a predominantly der-
mal and neurologic disorder caused by the re-activation of
a latent varicella-zoster virus (VZV) infection. The most
common complication of HZ is persistent pain, also called
postherpetic neuralgia (PHN), which may last for several
months to years. Currently, vaccination against HZ is not
universally administered in Israel.

Objectives: (1) To assess the incidence of HZ and of PHN
in 2006–2010 in the general population of a large HMO in
Israel and specifically in immune-compromised individu-
als, and, (2) to evaluate associations between risk factors
and the probability of developing HZ and PHN.

Methods: A retrospective cohort database research

Setting: The study was conducted utilizing the longitudi-
nal database of Maccabi Health Services, a 2 million
member health maintenance organization operating in
Israel (25% of the total population).

Main outcome measures: Cases of HZ and of PHN were
identified for the period of 2006–2010 through a search
for International Classification of Diseases, 9th revision
codes. Other variables included age, sex, and socioeco-
nomic status, and co-morbid conditions. Users of corti-
costeroids, immunesuppressants, chemotherapy, or
radiotherapy were defined as immune-compromised
patients.

Statistical analysis: Odds ratios and 95% confidence
intervals were calculated for associations between risk fac-
tors and HZ and PHN.

Results: During the study period there were 30,327 and
1,705 cases of HZ and PHN, respectively. Incidence of
HZ and PHN increased sharply with age. Among the
elderly HZ cases, 13.9% and 4.6% developed PHN and
ophthalmic complications, respectively. The incidence of
HZ in immune-compromised patients was 11.4/1,000, and
17.0% of the elderly patients in this group developed
PHN. In addition to age, the odds ratio for HZ and PHN
was significantly higher in females, and patients with a his-
tory of cancer, diabetes mellitus, or transplantation.

Conclusions: Herpes zoster carries significant morbidity in
Israel, particularly among the elderly and immunocom-
promised patients. Health policy makers should consider
adopting the anti-HZ vaccine that may reduce the burden
of this relatively widespread disease.

200. Risk of Venous Thromboembolism (VTE) in Patients
with Chronic Hepatitis C (CHC)

Shirin Ahmed,1 Vinay Mehta,1 Neika Vendetti,1 Kerry Ann
Phang,1 Ying Su,2 Hopiy Kim,2 T Christopher Mast,1 Nancy
Santanello.1 1Epidemiology, Merck, Upper Gwynedd, PA,
United States; 2Statistical Programming, Upper Gwynedd,
PA, United States.

Background: Recent studies have suggested that patients
with liver disease are at increased risk for VTE.

Objectives: Our aim was to determine the incidence and
risk factors for VTE in the CHC population.

Methods: A cohort of CHC patients was developed in a
US claims database. Patients with at least 2 ICD-9 diag-
nosis codes for CHC within 6 months of each other were
identified from 2000 to 2009 (prior to the availability of
direct-acting antiviral therapies for CHC). All CHC
patients were included in the analyses regardless of treat-
ment status. A comparison general population cohort
(GPC) of non-HCV infected patients matched on age and
gender to the CHC cohort was also developed. The out-
come of incident VTE was defined as an ICD-9 code for
VTE and an anticoagulant prescription within 90 days of
the VTE diagnosis. Person-years at risk (PY) for each sub-
ject accrued from the index HCV diagnosis date. Inci-
dence rate ratios (IRR) and 95% confidence intervals (CI)
were calculated to describe the relative incidence among
cohorts. A sub analysis assessed if VTE incidence differed
among cirrhotic vs. non cirrhotic CHC patients.

Results: The analyses identified 47,391 CHC patients of
which 68% were 45–64 years of age, 61% were male, 22%
(10.288) were treated and 78% (37.103) were untreated.
There were 50,291 patients in the matched GPC. The inci-
dence of VTE in the GPC population was 2.27/1000 PY
vs. 3.13/1000 in the CHC population (IRR = 1.38, 95%
CI 1.11–1.72). The incidence of VTE in the non cirrhotic
CHC group was 2.60/1000 PY vs. 3.67/1000 PY in the cir-
rhotic CHC group (IRR = 1.41, 95% CI 1.05–1.91).

Conclusions: This analysis indicated that HCV infection
was associated with an increased risk of VTE. In addition,
VTE risk was also increased among cirrhotics. There were
limitations to the study as there was no adjustment for
possible confounders such as comorbidities (e.g., cancer,
liver transplant etc) known to increase the risk for VTE
and the outcome of VTE was not based on medical chart
review. Further analysis to assess mechanisms for the
increased risk of VTE in specific CHC subgroups may be
warranted.
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201. Comparison of the Renal Safety of Tenofovir and
Stavudine in Patients on Antiretroviral Therapy at a Kenyan
Referral Hospital

Linus A Masese,1 Faith A Okalebo,2 Lawrence EM
Mwangangi,1 Kepha O Bosire,2 Moses Mwangi.3
1Pharmaceutics and Pharmacy Practice, University of Nairobi,
Nairobi, Kenya; 2Pharmacology and Pharmacognosy,
University of Nairobi, Nairobi, Kenya; 3Centre for Public
Health Research, Kenya Medical Research Institute, Nairobi,
Kenya.

Background: Tenofovir (as disoproxil fumarate, TDF) is
a nucleotide reverse transcriptase inhibitor that may be a
safer alternative to stavudine (D4T) – and zidovudine-
based first-line regimens for the treatment of HIV infec-
tion. Though current guidelines recommend TDF as first-
line HAART, it causes severe renal adverse events. Its
renal toxicity has never been compared to that of D4T in
Kenyan populations.

Objectives: To compare the incidence and identify risk
factors for nephrotoxicity in patients on stavudine and
tenofovir-based HAART regimens.

Methods: The design was a three-arm comparative retro-
spective cohort study carried out at a HIV/AIDS clinic at
a referral hospital in Kenya. The three arms included
patients on any TDF-based, D4T-based regimens and
other regimens. The study population was HIV-infected
adults seen between January 2008 to March 2010. Data
was abstracted from the medical records of 396 patients.
Nephrotoxicity was defined as creatinine clearance
<60 mL/min. The key covariates for nephrotoxicity were
identified by Cox regression modeling. Data was analysed
using SPSS (version 12.0) statistical software.

Results: The incidence rate (IR) of nephrotoxicity was
higher in patients initiated on TDF than in patients initi-
ated on low dose D4T (9.0 [95% CI: 5.0–15.0] vs. 4.0
[95% CI: 2.0–7.0] cases per 1000 person-months respec-
tively). The main risk factors for nephrotoxicity were: age
>40 years (Adjusted HR = 2.88; 95% CI: 1.56–5.34;
p = 0.001), weight <65 kg (AHR = 5.04; 95% CI:
2.06–12.32; p < 0.001), efavirenz non-nucleoside
(AHR = 2.47; 95% CI: 1.24–4.94; p = 0.010) and con-
current amphotericin B (AHR = 20.68; 95% CI: 4.05–
105.70; p < 0.001).

Conclusions: The incidence of nephrotoxicity in patients
receiving TDF-based regimens is higher than patients
on D4T-based regimens. The strong association between
efavirenz and nephrotoxicity requires further investiga-
tion.

202. Antimicrobial Utilization for Culture-Confirmed
Methicillin-Resistant Staphylococcus aureus (MRSA)
Infections in a Large, Regional Cohort

Aisling R Caffrey,1,2 Kalpana Gupta,3,4 Brian J Quilliam,2

Peter D Friedmann,5,6 Kerry L LaPlante.1,2,5 1Infectious
Diseases Research Program, Veterans Affairs Medical Center,
Providence, RI, United States; 2College of Pharmacy,
University of Rhode Island, Kingston, RI, United States;
3Department of Medicine, Veterans Affairs Boston Health
Care System, West Roxbury, MA, United States; 4Boston
University School of Medicine, Boston, MA, United States;
5Alpert Medical School of Brown University, Providence, RI,
United States; 6Center on Systems, Outcomes and Quality in
Chronic Disease and Disability, Veterans Affairs Medical
Center, Providence, RI, United States.

Background: MRSA control and prevention activities
have received considerable research attention over the past
10 years, yet gaps in knowledge pertaining to treatment
practices remain.

Objectives: To describe antimicrobial treatment regimens,
including multi-therapy approaches, for culture-confirmed
MRSA infections using a novel database we created of
clinical microbiology culture and susceptibility results
from 5 acute care facilities of the Veterans Affairs New
England Healthcare System.

Methods: Patients with MRSA infections were identified
from clinical cultures collected during hospital admissions
between January 2004 and October 2010. Using pharmacy
data, treatment regimens with anti-MRSA antimicrobials
were assessed: clindamycin (CLN), daptomycin (DAP),
doxycycline (DOX), linezolid (LZD), minocycline (MIN),
rifampin (RIF), tetracyclines (TET), tigecycline (TIG), tri-
methoprim/sulfamethoxazole (TMP-SMX), and vanco-
mycin (VAN). All antimicrobial combinations were
evaluated in a 12-day exposure window: 1 day prior to the
first positive MRSA culture collected during the admis-
sion plus the 11 days after.

Results: We identified 2,428 hospitalizations with expo-
sures to anti-MRSA antibiotics. The most common cul-
ture sites were respiratory (34.3%) and skin (34.0%).
Utilization was highest for VAN (77.5%), TMP-SMX
(22.5%), and LZD (15.3%). Variations in utilization were
observed by culture site. We observed the following
monotherapy rates for each specific antimicrobial expo-
sure: CLN 34.3% (71/207), DAP 17.5% (10/57), DOX
35.6% (37/104), LZD 29.1% (108/371), MIN 83.3% (5/6),
RIF 7.9% (5/63), TET 58.3% (7/12), TIG 28.6% (2/7),
TMP-SMX 44.7% (244/546), VAN 64.9% (1,220/1,881).
Common overlapping exposures included VAN + TMP-
SMX (9.1%) and VAN + LZD (7.6%).

Conclusions: We observed low rates of antimicrobial
monotherapy for the treatment of culture-confirmed
MRSA, highlighting an important research challenge in
infectious disease pharmacoepidemiology. Quantifying
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antibiotic treatment patterns must account for short-term
exposures with empiric therapy, switching to targeted
therapies based on culture results, and combination regi-
mens.

203. Antiretroviral Prescription and Adherence in a
Portuguese Cohort of HIV-1 Infected Subjects: An overall
Analysis of Changes over the Years 2005–2008

Milene Fernandes,1,2 Rui Simões,1 Luı́s Caldeira,3 Andreia
Leite,1 José A Freitas,1 Paulo J Nicola,1 Ana P Martins,2

Maria AJ Vasco.1 1Institute of Preventive Medicine, Faculty
of Medicine – University of Lisbon, Lisbon, Portugal; 2Faculty
of Pharmacy – University of Lisbon, Lisbon, Portugal;
3Infectious Diseases Outpatient Clinic, Hospital de Santa
Maria, Lisbon, Portugal.

Background: Knowledge on which Highly Active Antiret-
roviral Therapy (HAART) is used on HIV infection may
provide useful information for clinical evaluation with
regard to safety and effectiveness.

Objectives: To evaluate the trends in adherence to HA-
ART in a cohort of HIV-1 infected adults, and to charac-
terize the HAART prescription pattern over the period
2005–2008.

Methods: Retrospective cohort study, with a random
sample of HIV-1 adult infected subjects, from the total of
2,861 subjects followed-up at a Portuguese hospital HIV
outpatient clinic presenting at least one HAART refill
between 01-01-2005 and 31-12-2008. Medication posses-
sion ratio (MPR) was determined using a fixed 12- or 6-
month period. Non-adherence was defined as
MPR<95%. HAART prescription was analyzed accord-
ing to regimens, within each antiretroviral class, and
regarding fixed-dose combinations. Clinical characteriza-
tion, including viral load (VL) and CD4 cell count, was
retrieved from clinical records. The v2 test for linear trend
was used to assess temporal differences within each vari-
able, for a 5% significance level.

Results: From a total of 186 included subjects, 78.5%
were treatment-experienced at baseline. Over the period
2005–2008, there was a significant increase in the propor-
tion of non-adherent subjects, from 12.3% in 2005 to
25.9% in 2008 (p = 0.03). The proportion of subjects
with at least one registry of detectable VL had significantly
decreased from 43.5% in the first semester of 2005 to
29.2% in the second semester of 2008 (p = 0.01). The
two most usual HAART regimens were two NRTIs and a
NNRTI or a PI. The use of fixed-dose combinations had
significantly increased from 54.8 to 77.7% (p < 0.001),
mainly due to emtricitabine/tenofovir association.

Conclusions: Non-adherence increased over the period
2005–2008, but a better control of virological and immu-
nological outcomes was observed. The prescription pattern
seemed to be in accordance with guidelines for the HIV
treatment, including the use of fixed-dose combinations.

204. Implications for Failure to Adjust Dose in Obese
Patients: Higher Risk of Treatment Failure

Gillian Bartlett,1 Cristina Longo,1 Brenda MacGibbon,2

Nancy Mayo,3 Stella Daskalopoulou,4 Ellen
Rosenberg.1 1Family Medicine, McGill University, Montreal,
QC, Canada; 2Mathematics, Université du Québec à
Montréal, Montreal, QC, Canada; 3School of Physical and
Occupational Therapy, McGill University, Montreal, QC,
Canada; 4Medicine, Research Institute of the McGill
University Health Centre, Montreal, QC, Canada.

Background: Obesity is a health epidemic and that has
been shown to compromise immune response increasing
risk of infections. In addition, antibiotics can have altered
drug disposition profile in obese patients affecting the
attainment of therapeutic targets. If dose is not adjusted
to account for this, obese patients may be at higher risk
for antibiotic treatment failure (ATF).

Objectives: To determine is obesity is associated with
ATF and if dose is weight adjusted in adults.

Methods: In a historical cohort study design, data were
selected on 18,014 patients completing the 1992 and 1998
Santé Quebec Health surveys who consented to link with
administrative health data. Eligible patients were 20–
79 years old and dispensed at least one oral antibiotic
between the survey date and December 2005. ATF was
defined as a secondary antibiotic prescription or hospital-
izations for infection within 30 days following initial ther-
apy. Obesity was defined using BMI with a correction for
self-reporting. Antibiotic daily dose (DD) and daily dose
to body mass index (DD:BMI) ratios were estimated.
Logistic regression was used to estimate the impact of
obesity and dosing (e.g., DD:BMI) on ATF. One-way
ANOVA with Tukey-Kramer adjustment for multiple
comparisons was used to determine if DD:BMI ratios dif-
fered significantly across weight groups, reflecting a lack
of weight-based dosing.

Results: Of the 6,179 patients selected, 828 (13.4%) had
an ATF during the outcome assessment period. Obesity
was found to be a significant predictor of ATF (OR 1.26;
95% CI 1.03–1.52), after adjusting for other potential con-
founders including sociodemographic and antibiotic-
related factors (e.g., MRSA, history of antibiotic use).
The antibiotic DD:BMI ratio means differed significantly
between weight groups, where means decreased with
increasing BMI. When included in the ATF predictive
model along with other confounders, the DD:BMI vari-
able was significant (p-value 0.03).

Conclusions: We found that obesity was a significant pre-
dictor of ATF after controlling for other risk factors. This
association is likely due to the lack of variation in the
dose. This has important health implications for obese
patients.
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205. Antibacterial Use: Age and Gender Specific Prescribing

Ria Benko,1 Zsuzsanna Biczok,1 Maria Matuz,1 Peter Doro,1

Andrea Bor,1 Edit Hajdu,2 Gyongyver Soos.1 1Department
of Clinical Pharmacy, University of Szeged, Szeged, Hungary;
2Department of 1st Internal Medicine, Infectiology Unit,
University of Szeged, Szeged, Hungary.

Background: In Hungary the prescription database do
not directly linked to patient’s age and gender, which lim-
its the assessment of patient characteristics in drug utiliza-
tion studies.

Objectives: To assess characteristics of age and gender
specific antibiotic use in a Hungarian region (Southern
Great Plain region – SGP region).

Methods: A descriptive study was performed in 20 retail
pharmacies of the region (total number of pharmacies in
SGP = 445). Each pharmacy was personally visited and
manual review of dispensed prescriptions was performed.
The study was conducted between January and June,
2007. From each month, 6 workdays per pharmacy were
included in the analysis. The study days were selected by
double permutation method to provide diversity in days
and months. Prescriptions pertaining to antibacterials
(ATC: J01) were identified. The product name, the dis-
pensed quantity, the gender and age of the patients were
recorded. Patients were classified as children if under the
age of 14 years, adults between 14 and 65 years of age
and as elderly above 65 years of age.

Results: Overall around 50,000 prescriptions were dis-
pensed in the 20 pharmacies during the 120 study days, of
which 2,811 referred to antibiotics. In total 1,006 prescrip-
tions were indicated for children, a 1,494 for adults and
311 for the elderly. In adult patients we detected a female
dominance (63.4%) while in the children group a slight
boy dominance was found (53.4%). In both gender and in
every age group the amoxicillin and clavulanic acid combi-
nation (co-amoxiclav) was the most frequently prescribed
agent. In children in the top three most frequently used
agents were also amoxicillin, cefuroxime, in adults clari-
thromycin, clindamycin, while in the elderly ciprofloxacin
and norfloxacin, respectively. Stratifying by genders, four
out of the top five agents were identical.

Conclusions: The present study confirmed that children
are responsible for more than one-third of antibiotic ther-
apies. Although the most frequently prescribed antibiotic
was uniformly the co-amoxiclav, the most popular antibi-
otics differed between age groups but not between
genders.

206. Antibiotic Consumption in 8 European Countries:
Analyses from Data Provided by IMS Health

Mònica Sabaté,1 Pili Ferrer,2 Elena Balları́n,1 Marietta
Rottenkolber,3 Hans Petri,4 Joan Fortuny,5 Joerg Hasford,3

Luisa Ibáñez.1 1Pharmacology-Universitat Autònoma
Barcelona, Foundation Catalan Institute of Pharmacology,
Barcelona, Spain; 2Foundation Catalan Institute of
Pharmacology, Barcelona, Spain; 3Institut für Med.
Informationsverarbeitung, Biometrie und Epidemiologie,
Ludwig-Maximilians Universität, Mucnich, Germany; 4Roche
Products Limited (Pharmaceuticals), Welwyn Garden City,
United Kingdom; 5Novartis Pharma, Barcelona, Spain.

Background: High out- and inpatient antibiotic (AB) con-
sumption and an increasing resistance due to mis- and
overuse of ABs warrant monitoring of AB consumption
from an economic and health-related perspective.

Objectives: We descrbe the frequency of use of macrolides
(J01FA) and amoxicillin/clavulanic acid (J01CR02) in the
out- and inpatient sectors of 8 countries.

Methods: Data from the MIDAS database was extracted
for the years 2007–2009. An ATC code was assigned and
defined daily doses/1,000 inhabitants/day (DID) were cal-
culated, for the in- and outpatient health sector of France
(FR), Germany (DE), Italy (IT), Netherlands (NL), Nor-
way (NO), Poland (PL), Spain (ES), and United Kingdom
(UK). J01FA and J01CR02 were chosen as they have
been associated with a higher risk of drug-induced hepato-
toxicity.

Results: In 2009, total J01FA consumption ranged
between 2.39 DID (DE) and 5.45 DID (IT), and the total
J01CR02 use was 0.70 DID (DE) and 11.87 DID (ES).
Over the 3-year period, the J01FA consumption increased
slightly in FR, DE, IT, and UK; J01CR02 increased in all
countries except for ES. In both healthcare sectors, the dif-
ferences in ABs use were mainly seen at the most detailed
ATC level 5. Insert Outpatient: J01CR02 (38.58 DID),
clarithromycin (10.38 DID), azithromycin (5.63 DID),
and erythromycin (2.90 DID) were the most frequently
used agents in 2009. Insert By country: ES, UK, and IT
ranked highest in the use of the four above mentioned
ABs. Insert Inpatient: J01CR02 (3.56 DID), clarithromy-
cin (0.62 DID), azithromycin (0.23 DID), and erythromy-
cin (0.25 DID) were the most commonly used agents in
2009. Insert By country: FR consumed most J01CR02,
whereas J01FA were most used in the UK.

Conclusions: The application of the ATC/DDD method-
ology in the context of in- and outpatient DU allows for
comparisons of the two healthcare settings and across
countries.

The major consumption of J01FA and J01CR02 is in
the outpatient sector. Not having information on total
group (J01) does not allow to know the relative consump-
tion of subgroups J01FA and J01CR02.
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207. Ongoing Programmes to Reduce the High Rate of
Antibiotic Consumption in Serbia; Current Situation and
Future Direction

M Bajcetic,1 M Kalaba,2 B Godman,3 T Sipetic,4 S Coenen,5

A Versporten,5 H Goossens.5 1Clinical Pharmacology Unit,
University Children’s Hospital, Belgrade, Serbia; 2Republic
Institute for Health Insurance, Belgrade, Serbia; 3Division of
Clnical Pharmacology, Karolinska Institutet, Stockholm,
Sweden; 4Medicines and Medical Devices Agency of Serbia,
Belgrade, Serbia; 5Laboratory of Medical Microbiology,
Vaccine and Infectious Disease Institute, University of
Antwerp, Antwerp, Belgium.

Background: Currently high antibiotic consumption in
Serbia. Patients have been able to purchase antibiotics
directly at community pharmacies, which is illegal – now
changing with growing recognition of the need to reduce
inappropriate antibiotic consumption.

Objectives: (1) Assess the extent of self purchases in Ser-
bia; (2) Compare overall antibiotic consumption with
other EU countries; (3) Suggest measures to reduce antibi-
otic consumption.

Methods: Retrospective drug utilisation analysis of antibi-
otic consumption (DDD/TID) including the Penicillins
(J01CA, J01CE, J01CF, J01CG, J01CR), Cephalosporins,
Macrolides and Quinolones in both databases: reim-
bursed/prescription (RZZO – Health Insurance database)
and total including self purchases (Medicines and Devices
Agency – ALIMS database) from 2005 to 2009. Total util-
isation in 2007 compared with ESAC database (http://
www.esac.ua.ac.be/main.aspx?c=*ESAC2 and
n = 50026). Of 2007 chosen as midpoint between years.

Results: (1) Reimbursed antibiotic use decreased in Serbia
by 5% (16.74 DDD/TID in 2005 vs. 15.94 DDD/TID in
2009). (2) Total antibiotic use (ALIMS data) increased
overall utilization of antibiotics in Serbia – 38.21 DDDs/
TID in 2005 (128% increase vs. RZZO) and 34.35 in 2009
(115% increase vs. RZZO). (3) Lowest% change in total
consumption in 2009 vs. 2005 (DDD/TID) was – 2.5%
for the penicillins vs. 27% increase for cephalosporins and
quinolones; (4) Serbia – third highest utilization for cepha-
losporins, highest for penicillins, second highest for mac-
rolides, and third highest for quinolones vs. EU in 2007.

Conclusions: Self purchasing of antibiotics in Serbia high
increasing overall utilisation by 115% to 128% (ALIMS
vs. RZZO databases). Reducing antibiotic consumption
must become a high priority among all national authori-
ties to reduce resistance development and conserve
resources – already happening with greater enforcement
of the law regarding self purchasing and instigation of
prescribing restrictions for second line antibiotics. Qual-
ity indicators will shortly be introduced building on
those suggested by ESAC and locally adapted ones.
Their influence will be assessed and reported in the
future.

208. Patterns in Influenza Antiviral Medication Use before
and during the 2009 H1N1 Pandemic, Vaccine Safety Datalink
Project, United States, 2000–2010

Sharon K Greene,1 David K Shay,2 Ruihua Yin,1 Natalie L
McCarthy,3 Roger Baxter,4 Michael L Jackson,5 Steven J
Jacobsen,6 James D Nordin,7 Stephanie A Irving,8 Allison L
Naleway,9 Jason M Glanz,10 Tracy A Lieu.1,11 1Department
of Population Medicine, Harvard Medical School and Harvard
Pilgrim Health Care Institute, Boston, MA, United States;
2Influenza Division, Centers for Disease Control and
Prevention, Atlanta, GA, United States; 3Immunization Safety
Office, Division of Healthcare Quality and Promotion, Centers
for Disease Control and Prevention, Atlanta, GA, United
States; 4Kaiser Permanente Vaccine Study Center, Oakland,
CA, United States; 5Group Health Research Institute, Seattle,
WA, United States; 6Department of Research and Evaluation,
Kaiser Permanente Southern California, Pasadena, CA,
United States; 7HealthPartners Research Foundation,
Minneapolis, MN, United States; 8Marshfield Clinic Research
Foundation, Marshfield, WI, United States; 9Kaiser
Permanente Northwest Center for Health Research, Portland,
OR, United States; 10Institute for Health Research, Kaiser
Permanente Colorado, Denver, CO, United States; 11Division
of General Pediatrics, Children’s Hospital Boston, Boston,
MA, United States.

Background: U.S. recommendations for using influenza
antiviral medications changed in response to viral resis-
tance and during the 2009 H1N1 pandemic. Little infor-
mation is available on corresponding changes in use,
including clinician adherence to recommendations to
reduce adamantane use and to focus on protecting high-
risk patients.

Objectives: To characterize population-based outpatient
influenza antiviral medication usage, including diagnosis
and testing practices. To identify factors associated with
oseltamivir dispensings during the 2009 H1N1 pandemic
compared with pre-pandemic influenza seasons.

Methods: Eight medical care organizations in the Vaccine
Safety Datalink Project provided data on influenza antivi-
ral medication dispensings from January 2000 through
June 2010. Dispensing rates were explored in relation to
changes in recommendations and influenza diagnosis and
laboratory testing frequencies. Factors associated with
oseltamivir dispensings in pandemic vs. pre-pandemic
periods were identified using multivariable logistic regres-
sion.

Results: Antiviral use changed coincident with recommen-
dations to avoid adamantanes in 2006, to use alternatives
to oseltamivir in 2008, and to use oseltamivir during the
pandemic. Of 38,019 oseltamivir dispensings during the
pandemic, 31% were to patients not assigned an influenza
diagnosis, and 97% were to patients not tested for influ-
enza. Oseltamivir was more likely to be dispensed in pan-
demic vs. pre-pandemic periods to patients <25 years-old
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and to those with underlying conditions, including chronic
pulmonary disease or pregnancy (all p < 0.0001).

Conclusions: Antiviral medication usage patterns suggest
that clinicians followed recommendations to change antiv-
iral prescribing based on resistance and to focus on high-
risk patients during the pandemic. Medications were com-
monly dispensed to patients without influenza diagnoses
and tests, suggesting that antiviral dispensings may offer
useful supplemental data for monitoring influenza inci-
dence.

209. The Effect of Reimbursement System vs. Global
Financial System on Prescribing and Cost of Antibiotics

Erna Kristin,1 Lili Komariah Darmawiredja,2 Iwan
Dwiprahasto.1 1Pharmacology, Medicine Faculty, Universitas
Gadjah Mada, Yogyakarta, Daerah Istimewa Yogyakarta,
Indonesia; 2Public Health, Medicine Faculty, Universitas
Gadjah Mada, Yogyakarta, Daerah Istimewa Yogyakarta,
Indonesia.

Background: There are few data on antibiotic prescribing
within Indonesian hospitals. There is concern that antibi-
otics are costly in hospitals.

Objectives: Our objectives were to compare generic pre-
scribing, total cost, and cost of commonly prescribed anti-
biotics in reimbursement system vs. global financial
system.

Methods:

Design: A cross sectional study.

Setting: Prescription of 162,441 and 13,137 outpatients
was obtained retrospectively from the medical record at
the private hospital in East Kalimantan, Indonesia, from
January 2006 until June 2006 (reimbursement system) and
from July 2008 until December 2008 (global financial sys-
tem).

Exposures or interventions: Reimbursement system vs.
global financial system.

Main outcome measures: Percentage of generic antibiotics,
antibiotics cost per patient, commonly prescribed of anti-
biotics.

Statistical analysis: t-test, analysis of variance and Chi
square test.

Results: Total usage antibiotics was 8.8% (n = 14,214).
Compared with reimbursement system, antibiotics usage
was significantly decreased in global financial system
(55.8–44.2%). Use of generic antibiotics was significantly
increased (36.7–63.3%). Total cost of antibiotics spent per
patient was significantly decreased (IDR 94,708.60–
52,294.95). Cost spent per patient for amoxicillin (IDR
48,853.76–26,518.95), cefixime (IDR 153,983.20–
105,194.73), cefadroxil (IDR 88,766.68–66,204.95) and
ciprofloxacin (IDR 114,052.86–26,378.54) were signifi-

cantly decreased. Percentage use of amoxicillin (44.85–
35.48%) prescribed was decreased. Percentage use of cefix-
im (7.84–20.10%), cefadroxil (7.96–8.17%) and ciproflox-
acin (4.52–6.93%) prescribed were increased. Percentage
of branded antibiotics was significantly higher in reim-
bursement system (RR 1.16, 95% CI 1.135–1.190,
p < 0001).

Conclusions: Compared with reimbursement system, cost
of antibiotics was decreased on global financial system.
The risk to write branded antibiotics was higher in reim-
bursement system.

210. Treatment of Acute Cystitis in Hungary: Quality of
Antibiotic Prescribing

Ria Benko,1 Maria Matuz,1 Zoltan Juhasz,2 Zsuzsanna
Biczok,1 Reka Viola,1 Peter Doro,1 Edit Hajdu,2 Gyongyver
Soos.1 1Department of Clinical Pharmacy, University of
Szeged, Szeged, Hungary; 2Department of 1st Internal
Medicine, Infectiology Unit, University of Szeged, Szeged,
Hungary.

Background: Cystitis is one of the main indication of anti-
biotic use in the ambulatory care. The ESAC team
recently worked out and published disease-specific quality
indicators which enable to assess the quality of antibiotic
use in frequent infections.

Objectives: To reveal the general treatment patterns of
cystitis in Hungary and to assess the findings in relation to
the ESAC developed quality indicators.

Methods: Antibiotic use data was purchased from the
National Health Fund Administration. The study period
was between 2007 January and June. All antibacterial pre-
scriptions claimed in Hungarian retail pharmacies during
this half year were included in the analysis. Antibiotic use
was evaluated by means of the ATC/DDD methodology
(version 2008). The registered ICD (International Classifi-
cation of Diseases version 10) codes enable us to evaluate
antibiotic use by indication. Quality indicators of antibi-
otic prescribing proposed by the ESAC (usage rate of rec-
ommended antibacterials and usage rate of quinolones)
were determined.

Results: For cystitis we registered 1.13 DDD per 1,000
inhabitant-days (DID) antibiotic use (6.30% of all sys-
temic antibacterial use). The top three agents used in cysti-
tis were: norfloxacin (0.31 DID, 25.2%); ciprofloxacin
(0.23 DID, 18.6%) and sulfamethoxazol-trimethoprim
combination (0.17 DID, 13.8%). The cumulative share of
the ESAC recommended antibacterial agents in cystitis
(J01XE; J01EA; and J01XX ATC groups) were used only
in 22.87% compared to the recommended range of 80–
100%. Meanwhile, the cumulative use of fluoroquinolones
were 54.77%, which is well above the ESAC recom-
mended acceptable range (0–5%).

Conclusions: In relation to the ESAC developed quality
indicators, the treatment of cystitis in Hungary is far from
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optimal. Comparison to national guideline is warranted
before drawing final conclusion on quality of antibiotic
use.

211. Prescribed Dosages and Dosage Forms of Antibacterial
Treatment

Maria Matuz,1 Ria Benko,1 Zsuzsanna Biczok,1 Peter Doro,1

Reka Viola,1 Edit Hajdu,2 Gyongyver Soos.1 1Department of
Clinical Pharmacy, University of Szeged, Szeged, Hungary;
2Department of 1st Internal Medicine, Infectiology Unit,
University of Szeged, Szeged, Hungary.

Background: The ambulatory consumption of antibacteri-
als is often studied only at an aggregated level and when
in-depth analysis is made most frequently the patient char-
acteristics is in the focus. Characteristic of the drug ther-
apy such as the prescribed dosage and administration
route is rarelly explored.

Objectives: To reveal the characteristics of antibacterial
therapies mainly focusing on prescribed dosages and dos-
age forms.

Methods: The study was performed in 20 retail pharma-
cies of the Southern Great Plain region (total number of
pharmacies = 445). Each pharmacy was personally vis-
ited and manual review of dispensed prescriptions was
performed. The study was conducted between January
and June, 2007. From each month, 6 workdays per phar-
macy were included in the analysis. Study days were
selected by double permutation method to provide diver-
sity in days and months. Systemic antibacterial (ATC:
J01) prescriptions were identified. The official product
name, the dispensed quantity, the prescribed dose (only in
adults) and dosage form were recorded. Patients were clas-
sified as children if under the age of 14 years and as adults
above 14 years of age.

Results: Out of the 50,000 redeemed prescriptions 2,849
referred to antibiotics. Patients were treated by antibacte-
rial monotherapies almost exclusively (2,813 cases). Paren-
teral treatment was used rarely (in 20 cases). Within oral
antibacterial products, the average share of liquid oral
forms was 11.5% and these forms were prescribed for chil-
dren in every but five case. In more than 90% of cases one
package of antibacterial was prescribed on one prescrip-
tion. The prescribed daily dose were in good accordance
with the WHO defined DDDs in most cases. Only amoxi-
cillin (1.89 ± 0.57 vs. 1 g, oral co-amoxiclav
(1.44 ± 0.39 vs. 1 g) and cefuroxime (0.83 ± 0.25 vs.
0.5 g) tended to be dosed higher than the WHO average
maintanance dose.

Conclusions: Oral monotherapy with one package of anti-
bacterial is the standard treatment in the Hungarian
ambulatory care. The prescribed doses of only three anti-
bacterials exceed significantly the WHO defined DDD.

212. Antibiotic Use across Five European Countries: A Drug
Utilization Study from the ARITMO Project

Giampiero Mazzaglia,1,2 Francesco Innocenti,1,2 Alessandro
Oteri,3,4 Ron MC Herings,5 Irene D Bezemer,5 Jacob
Holstiege,6 Elisabetta Poluzzi,7 Aurora Puccini,7 Sinna
Pilgaard Ulrichsen,8 Lars Pedersen,8 Tania Schink,6

Edeltraut Garbe,6 Mariam Molokhia,9 Miriam C
Sturkenboom,3 Gianluca Trifirò.3,4 1Health Search, Italian
College of General Practitioners, Florence, Italy; 2Regional
Agency for Healthcare Services of Tuscany, Florence, Italy;
3Department of Medicine and Pharmacology, University of
Messina, Messina, Italy; 4Department of Epidemiology and
Biostatistics and Medical Informatics, Erasmus University
Medical Center, Rotterdam, Netherlands; 5PHARMO
Institute for Drug Outcomes Research, Utrecht, Netherlands;
6Bremen Institute for Epidemiology and Prevention Research,
University of Bremen, Germany; 7Department of
Pharmacology, University of Bologna, Bologna, Italy;
8Department of Clinical Epidemiology, Aarhus University
Hospital, Aarhus, Denmark; 9Department of Epidemiology
and Population Health, London School of Hygiene and
Tropical Medicine, London, United Kingdom.

Background: The objective of the ARITMO project is to
analyze the ventricular arrhythmogenic potential 400+
non-antiarrhythmic drugs. Rough estimates indicate that
around 5% of persons are treated with antipsychotics
each year, 30% with anti-infectives and 10% with antihis-
tamines. However, several studies have highlighted rele-
vant differences in prescribing patterns in Europe, which
might affect the power to detect safety signals over the
wide range of drugs under study.

Objectives: To describe the use of antibiotics in adults
across 5 different European countries.

Methods: Descriptive study using General Practice
(Health Search, CSD LPD; THIN) and record linkage da-
tabases (Emilia Romagna Database (ERD); PHARMO;
Aarhus; GEPARD) with a target population of around
27 million patients from EU. Population level analyses
has been performed using prevalence of drug use and
DDD/1,000 inhabitants per day as key prescribing indica-
tors. Person level analyses were conducted in order to
evaluate mean patients exposure over study period.

Results: A seasonal trend was observed in all countries
with peaks observed in winter. Total antibiotic consump-
tion did not significantly differ across the countries. Con-
versely, the pattern of prescription appeared significantly
different, with beta-lactamase resistant penicillins (i.e.,
phenoxymethylpenicillin) mostly prescribed in Denmark
(Aarhus: 230/1,000 PY), whereas penicillins with extended
spectrum mostly used in Italy (HSD and ERD), Nether-
lands (PHARMO) and in the UK (THIN). Fluoroquinol-
ones were more prescribed in Italy (ERD: 102.9/1,000 PY;
HSD: 88.9/1,000 PY) and Germany (GEPARD: 89.5/
1,000 PY), compared to Netherlands (27.1/1,000 PY) or
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UK (39.3/1,000 PY). Overall, when single medications
were considered a wide variability across the countries
was observed.

Conclusions: Results from this study confirm the variabil-
ity in antibiotic use across the European countries. Reim-
bursment policies and national guidelines might explain
the results. From the ARITMO perspective such results
will help to select the drugs with enough power to assess
the arrhythmogenic risk and to explore how cross-country
variability might explain potential differences in risk.

213. Antimycotic Use across Europe: A Drug Utilization
Study from the ARITMO Project

Elisabetta Poluzzi,1 Aurora Puccini,2 Giampiero
Mazzaglia,3,4 Francesco Innocenti,3,4 Alessandro Oteri,5,6

Ron Herings,7 Irene Bezemer,7 Jacob Jakob Holstiege,8

Sinna Pilgaard Ulrichsen,9 Lars Pedersen,9 Edeltraut Garbe,8

Tania Schink,8 Fabrizio De Ponti,1 Miriam C Sturkenboom,6

Gianluca Trifirò.5,6 1Pharmacology, University of Bologna,
Bologna, Italy; 2Drug Policy Service, Emilia Romagna
Regional Health Authority, Bologna, Italy; 3Health Search,
Italian College of General Practitioners, Florence, Italy;
4Regional Agency for Healthcare Services of Tuscany,
Florence, Italy; 5Medicine and Pharmacology, Univeristy of
Messina, Messina, Italy; 6Department of Epidemiology and
Biostatistics and Medical Informatics, Erasmus Medical
Centre, Rotterdam, Netherlands; 7PHARMO Institute for
Drug Outcomes Research, Utrecht, Netherlands; 8Bremen
Institute for Epidemiology and Prevention Research, Bremen,
Germany; 9Department of Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark.

Background: The arrhythmogenic potential of some an-
timycotics is documented by pre-clinical and clinical evi-
dence. Within the ARITMO project (which investigates
the proarrhythmic risk of antiinfectives, antipsychotics
and antihistamines), we address differences in drug utiliza-
tion among countries, since these may impact on the over-
all risk at the population level.

Objectives: To describe utilization of antymicotics across
5 different European countries.

Methods: Data on antimycotic use were retrieved from
General Practice (Health Search, CSD LPD; THIN) and
record linkage databases (Emilia Romagna Database;
PHARMO; Aarhus; GEPARD) with a target population
of around 27 million individuals from EU. Different
Countries were compared in terms of antimycotic pre-
scription rates per 1,000 person years (PY), DDD per
thousand inhabitants per day (DID), distribution by age
and by single agents.

Results: The prevalence of use resulted highest in Den-
mark (up to 27 per 1,000 PY in some months of 2008) and
lowest in Germany (under 8 per 1,000 PY in any consid-
ered month). Concerning DID, Denmark, England and
Netherlands can be considered high users (0.3–0.9 DID),

whereas Germany and Italy low users (0.1–0.25 DID). In
all countries, the highest prevalence of use was shown in
the age range 20–44. The most prescribed agents were:
fluconazole in Denmark and Italy, clotrimazole in Ger-
many and England, gynaecologic miconazole in The
Netherlands.

Conclusions: There are wide differences in the use of an-
timycotics among the 5 European countries. These differ-
ences impact on the reliability of analytical studies on
proarrhythmic potential of a given agent. Once the proar-
rhythmic potential of a drug is known, collection of data
on antimycotic consumption also in other countries will
be useful to indirectly assess proarrhythmic risk by an-
timycotics at a population level. The research leading to
these results has received funding from the European
Community’s Seventh Framework Programme (FP7/
2007–2013) under grant agreement n 241679 – the ARIT-
MO project.

214. Oseltamivir Utilization during the 2009 H1N1 Influenza
Pandemic, Taiwan

Chia-Ping Su,1 Chia-Hsuin Chang,2,4 Wen-Yi Shau,3 Hsu-
Wen Chou,4 Shu-Ting Chen,4 Mei-Shu Lai.4 1Centers for
Disease Control, Department of Health, Taipei City, Taiwan;
2Department of Internal Medicine, National Taiwan University
Hospital, Taipei City, Taiwan; 3Division of Health Technology
Assessment, Center for Drug Evaluation, Taipei City, Taiwan;
4Institute of Epidemiology and Preventive Medicine, College of
Public Health, National Taiwan University, Taipei City,
Taiwan.

Background: A global pandemic of novel influenza A/
H1N1 emerged from Mexico and US in March 2009. An-
tiviral medications are recommended to treat suspected or
confirmed influenza patients, especially in those with high
risk for morbidity and mortality. Influenza rapid test and
oseltamivir were paid by National Health Insurance
(NHI) and widely used during the influenza pandemic in
Taiwan. The trends of prescription in specific age group
and geographic difference are of particular interest.

Objectives: The aim of this study is to analyze the use of
influenza virus antigen rapid test and oseltamivir during
the 2009 H1N1 infleunza pandemic in Taiwan.

Methods: The study collected all influenza rapid test and
oseltamivir prescription from NHI claims database in
2009. Rates of oseltamivir prescription in different age
groups and regions are calculated using population data
from Taiwan Statistical Yearbook of Interior. The trend
of prescription was compared with measures of influenza
virus activity from Taiwan Centers for Disease Control.

Results: There were 1,559,233 influenza rapid test con-
ducted and 516,772 courses of oseltamivir prescriptions
from NHI claims database in 2009. Less than 0.1% of
oseltamivir were prescribed before August. Both peaks of
oseltamivir and rapid test prescriptions were seen in week
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48, which were compatible with the trend of influenza
virus activity. School-aged children had the highest osel-
tamivir prescription rate, followed by adolescents and pre-
school-aged children. The prescription rate in Taipei
region peaked in week 44, which is earlier than other
regions. Generally, oseltamivir prescription rate is low in
southern Taiwan. Despite the mass oseltamivir treatment,
the frequency of oseltamivir-resistant 2009 H1N1 influ-
enza viruses in Taiwan was comparable to other coun-
tries.

Conclusions: The trends of influenza rapid test and osel-
tamivir prescription were closely related to the level of
influenza virus activity. Oseltamivir prescription rate is
high among persons aged under 18 years, who are at high
risk of 2009 H1N1 influenza infection.

215. Pharmacoepidemiological Overview of Antimicrobial
Prescribing Using a Large Claims Database in South Africa

Ilse Truter. Drug Utilization Research Unit (DURU), Nelson
Mandela Metropolitan University, Port Elizabeth, Eastern
Cape, South Africa

Background: Resistance to antimicrobial drugs is increas-
ingly being reported in the medical literature in South
Africa. It is important to know the general antimicrobial
prescribing pattern and how this compares to other coun-
tries.

Objectives: To determine the general prescribing patterns
of antimicrobial drugs to primary care patients in South
Africa whose prescription was dispensed by community
pharmacies.

Methods: A retrospective, cross-sectional pharmacoepide-
miological study was conducted on prescription data of a
national community pharmacy group in South Africa for
2010.

Results: A total of 660,500 patients received 1,576,593
antimicrobial products during 2010. The average age of
patients was 34.23 years (females 35.21 years; males
32.86 years). Patients between 40 and 49 years received
the highest average number of antimicrobial products
(3.22). Nearly 60% of patients were females (58.32%),
and they were prescribed 60.12% of antimicrobial prod-
ucts. Beta-lactams were the most often prescribed class
(36.02% of antimicrobial prescriptions), followed by anti-
viral agents (20.92%) and quinolones (11.12%). Differ-
ences were observed between females and males with
respect to the prescribing frequency of the different anti-
microbial classes (v2 = 12,456; d.f. = 11; p < 0.0001),
especially between anti-fungal agents and beta-lactam
antibiotics. Within the beta-lactam class, penicillins
accounted for 77.43% and cephalosporins for 22.49% of
prescribing. Overall, the most often prescribed trade name
product was a generic combination product of amoxicillin
and clavulanic acid. The average cost per antimicrobial
product was R121.70 (SD = R158.21). Anti-viral agents

were the most expensive (R195.67), followed by aminogly-
cosides (R188.42). The average cost per over-the-counter
product was R32.75, compared to R158.21 for prescrip-
tion-only antimicrobials. ICD-10 Codes were used, but
were not specific. There was a clear peak in prescribing
during the winter months of the year (May to August).

Conclusions: This study provides an overview of antimi-
crobial prescribing to set the basis for comparative studies
with other population groups, African countries and for
more specific investigations.

216. Anti-Fungal Products Dispensed by a Group of
Community Pharmacies in South Africa

Ilse Truter,1 Michael Graz.2 1Drug Utilization Research Unit
(DURU), Nelson Mandela Metropolitan University, Port
Elizabeth, Eastern Cape, South Africa; 2Biophys Ltd,
Gloucestershire, United Kingdom.

Background: There is increasing evidence of Candida spe-
cies becoming resistant to some antifungal agents. It is
therefore important to examine the current prescribing
trends of antifungal agents in primary care.

Objectives: To determine the prescribing patterns of anti-
fungal products over 1 year as dispensed by a large South
African community pharmacy group.

Methods: A retrospective, cross-sectional drug utilization
study was conducted on prescription data of a national
community pharmacy group in South Africa for 2010. A
total of 1,576,593 antimicrobial products were prescribed,
of which anti-fungal products constituted 7.42%.

Results: A total of 84,912 patients received 116,955 anti-
fungal products during 2010. (Average 1.38; SD = 1.05).
Most products dispensed were not repeat prescriptions
(84.98%). Diagnosis codes were not specific (mostly ICD-
10 codes Z and U) and no seasonal trends in prescribing
could be detected. The majority (70.86%) were prescrip-
tion-only products (Schedule 4). Fluconazole was the
most frequently prescribed active ingredient (42.14%), fol-
lowed by nystatin (28.83%) and itraconazole (15.33%).
The average age of patients was 37.64 (SD = 18.29) years
with patients between 20 and 49 years receiving 49.44%
of the products. Female patients were prescribed more
anti-fungal products (69.67%) than antimicrobials
(58.32%). In the age group under 16 years, nystatin
(53.07%) and griseofulvin (26.74%) were the most fre-
quently dispensed. In the age group 65 years and older,
fluconazole (44.26%) and nystatin (27.27%) were the
most often dispensed. The average cost per anti-fungal
product was R123.19. Voriconazole products (22 pre-
scriptions) were the most expensive (average of
R8536.64). Nystatin-based products (mostly oral drops or
oral suspensions) were on average the least expensive
(R39.13 per product). In general, most anti-fungal prod-
ucts were capsules (55.38%), followed by oral drops
(22.34%).
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Conclusions: Fluconazole remained the most popular
anti-fungal agent in primary care in South Africa. The
need for diagnosis in databases is of critical importance to
determine the cost of treating different types of fungal
infections.

217. A Systematic Review of the Use of Antimicrobial
Therapy for Symptom Management in Patients Receiving
Palliative Care

Joseph H Rosenberg,1 Jessina C McGregor,2,3 Jennifer S
Albrecht,1 Erik K Fromme,3 Angela C Comer,1 Jon P
Furuno.2,3 1University of Maryland, Baltimore, MD, United
States; 2Oregon State University, Portland, OR, United
States; 3Oregon Health and Science University, Portland, OR,
United States.

Background: The efficacy of antimicrobial therapy for
symptom management in patients receiving palliative care
is unclear.

Objectives: To systematically review studies evaluating
the efficacy of antimicrobial agents for symptom manage-
ment in patients receiving palliative care.

Methods: We queried the National Library of Medicine
database for English-language original research articles
published between 1/1/2001 and 6/30/2011 using the
search terms: (palliative care OR terminal care OR hos-
pice care OR end-of-life) AND (infection OR antibiotic
OR antifungal OR anti-infective). Articles were included
if the authors measured symptom response following anti-
microbial therapy among patients receiving palliative care.

Results: Of 977 articles screened, 10 studies (all cohort
studies) met inclusion criteria. Most studies (8/10)
included patients in hospice programs or inpatient pallia-
tive care units. Measurement of symptom response varied
from physician observation to the Edmonton Symptom
Assessment Scale. Symptom improvement following anti-
microbial therapy ranged from 15% (18/119) to 57%
(359/633) of cases. Two studies included only parenteral
antibiotic use and reported improvement in 47% (9/19)
and 62% (27/43) of cases. Three studies reported symp-
tom response by infection site with improvement in 79%
(210/633) to 88% (14/43) of urinary tract infection cases
and 38% (96/633) to 55% (6/43) of respiratory tract infec-
tion cases; 2 of these studies reported no improvement in
bacteremia cases (3 and 25 cases). Two studies reported
fever resolution in 48% (47/119) and 54% (43/93) of anti-
microbial-treated cases, with one study reporting resolu-
tion in 7% (1/14) of cases not treated with antimicrobials.

Conclusions: Limited data exist regarding the efficacy of
antimicrobials for symptom relief in patients receiving pal-
liative care. Pre/post measurements suggest that symp-
toms often improve while on antimicrobial therapy,
however a lack of controlled studies and variability in
patient populations and symptom measures limit the

validity of the data. Additional research is needed to guide
antimicrobial use in the palliative care setting.

218. Multidisciplinar Interventions to Improve Antibiotic Use

Fátima Roque,1,2,3 Sara Soares,1 Luiza Breitenfeld,4 Adolfo
Figueiras,5 Maria T Herdeiro.1,6,7 1Center for Cell Biology
(CBC/UA), University of Aveiro, Aveiro, Portugal; 2Research
Unit for Inland Development (UDI/IPG), Polytechnic
Institute of Guarda, Guarda, Portugal; 3Health Sciences
Faculty, University of Beira Interior (UBI), Covilhã,
Portugal; 4Health Sciences Research Centre (CICS/UBI),
University of Beira Interior, Covilhã, Portugal; 5Consortium
for Biomedical Research in Epidemiology and Public Health
(CIBER en Epidemiologı́a y Salud Pública – CIBERESP),
University of Santiago de Compostela, Santiago de
Compustela, Galicia, Spain; 6Center for Health Technology
and Information Systems Research (CINTESIS/FMUP),
University of Oporto, Porto, Portugal; 7Health Technology
Research Center (CITS/CESPU), Cooperative Higher
Education Polytechnic and University, Paredes, Portugal.

Background: The spread of antibiotic resistance in devel-
oping countries is associated to unnecessary prescribing
antibiotics and increasing of self-medication.

Objectives: To carry out a critical review about the effec-
tiveness of educational interventions in the population
and health professionals, to improve antibiotic use and
costs associated, in primary care and hospital setting.

Methods: Systematic search of studies published from
January of 2001 to December 2010 on Pubmed, about
educational interventions involving health professionals
(pharmacists and/or physicians) and patients or their care-
givers and/or general population to improve antibiotic
use.

Results: Twenty two articles presented criteria for inclu-
sion and were selected. Interventions were targeted at phy-
sicians and patients or their caregivers (or general
population) and in two studies interventions included also
pharmacists. Educational interventions in health profes-
sionals included dissemination of printed/audiovisual edu-
cational materials, group education, feedback of physician
prescribing patterns, and, patients education included
pamphlets and videotapes and, interventions in general
population included divulgation by media. In most studies
results of interventions were positive for all outcomes
measured.

Conclusions: Interventions to improve antibiotic use
should include improvement of prescription and dispens-
ing habits.
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219. Factors Related to Antibiotic Resistances – How Could
Community Pharmacists Improve It?

Fátima Roque,1,2,3 Sara Soares,1 Luiza Breitenfeld,4 Adolfo
Figueiras,5 Maria T Herdeiro.1,6,7 1Center for Cell Biology
(CBC/UA), University of Aveiro, Aveiro, Portugal; 2Research
Unit for Inland Development (UDI/IPG), Polytechnic
Institute of Guarda, Guarda, Portugal; 3Health Sciences
Faculty, University of Beira Interior (UBI), Covilhã,
Portugal; 4Health Sciences Research Centre (CITS/UBI),
University of Beira Interior, Covilhã, Portugal; 5Consortium
for Biomedical Research in Epidemiology and Public Health
(CIBER en Epidemiologı́a y Salud Pública – CIBERESP),
University of Santiago de Compostela, Santiago de
Compustela, Spain; 6Center for Health Technology and
Information Systems Research (CINTESIS/FMUP),
University of Oporto, Oporto, Portugal; 7Health Technology
Research Center (CITS/CESPU), Cooperative High
Education, Paredes, Portugal.

Background: Antibiotic resistance has been related to
inappropriate use, and pharmacists are in an ideal position
to promote appropriate antibiotic use through patient
education because of their direct access to the general pop-
ulation.

Objectives: To identify pharmacists’ knowledge and per-
ceptions about antibiotic resistances.

Methods: A qualitative research in the form of focus
groups (FG), Study was developed, from December 2010
to April 2011, in an area of Statistically Territorial Unity
Nomenclature (NUT) II of Portugal, defined by Health
Northern Regional Administration (ARS-N), which
includes five geographical districts and Focus Groups
were conducted with 4–7 pharmacists, by a moderator
using a constructed top guide. Participants were informed
about the study and that sessions were audio-recorded,
and signed an informed consent and ARS-N was
informed about this study.

Results: A total of six focus groups were conducted
(n = 32). Pharmacists identified four factors as principle
causes of resistances: (1) self-medication with leftovers
from previous treatment, and/or acquisition of antibiotics
in some pharmacies without prescription, (2) patients’ no-
compliance of dosages prescribed; (3) excess/inadequate
antibiotic prescription by physicians; and (4) an excessive
use of antibiotics in consumption animals, without respect
to withdrawal periods. Pharmacists suggested some inter-
ventions to modified this factors and improve antibiotic
use: periodic determination of resistances in the commu-
nity, regulatory measures to avoid prescription of new
molecules, divulgation of new antibiotic resistances, and
hospital studies to primary care health professionals, more
interaction between pharmacists and physicians in
pharmacotherapy decision, and between primary care and
hospital, more control on dispensing of antibiotics
without prescription, more information and awareness
about the impact of taking antibiotics for animals, educa-

tional interventions on health professionals and on popu-
lation.

Conclusions: Some interviewed pharmacists have the per-
ception of their important role in the fighting against anti-
biotic resistance.

220. Healthcare Utilization in Phase 3 Telaprevir Clinical
Trials for the Treatment of Genotype 1 Chronic Hepatitis C
Patients

Winifred Werther,1 Jyoti Aggarwal,2 Thomas F Goss,2

Montserrat Vera-Llonch.1 1Vertex Pharmaceuticals
Incorporated, Cambridge, MA, United States; 2Boston
Healthcare Associates, Incorporated, Boston, MA, United
States.

Background: Telaprevir (INCIVEK�) is a hepatitis C
virus protease inhibitor indicated in combination with pe-
ginterferon and ribavirin (PR), for treatment of genotype
1 chronic hepatitis C (CHC) in adult patients.

Objectives: To compare frequency of visits to all health-
care providers other than the trial investigators among
patients treated with telaprevir (TVR) or placebo (PBO)
with PR.

Methods: Two phase 3 randomized placebo-controlled
trials comparing TVR to PBO were analyzed.
ADVANCE enrolled treatment-naive CHC patients and
REALIZE enrolled CHC patients who failed prior PR
therapy. Patients in ADVANCE were randomized to
TVR for 12 weeks with PR for 24 or 48 weeks (TPR) or
PBO with PR for 48 weeks (PPR). REALIZE patients
were randomized to TVR for 12 weeks with PR for
48 weeks (TPR) or PPR.(NEJM 2011;364:2417) Outpa-
tient visits to providers other than clinical trial investiga-
tors were collected. Proportion of patients with ‡1 visit
and mean and median number of visits per patient were
calculated. Type of specialty visited was analyzed.

Results: In ADVANCE, 195 (53.7%) of 363 TPR patients
and 173 (47.9%) of 361 PPR patients had visits. Mean
(95% CI) number of visits per enrolled patient was 1.9
(1.4–2.4) and 1.7 (1.3–2.1) for TPR and PPR, respectively.
Among patients with visits, mean (95% CI) number of
visits was 3.6 (2.7–4.5) and 3.6 (2.8–4.4); median (range)
was 2 (1–54) and 2 (1–52) for TPR and PPR, respectively.
In REALIZE, 176 (66.2%) of 266 TPR subjects and 73
(55.3%) of 132 PPR patients had visits. Mean (95% CI)
number of visits per enrolled patient was 3.5 (2.9–4.1) and
2.8 (1.3–4.3) for TPR and PPR, respectively. Among
patients with visits, mean (95% CI) number of visits was
5.3 (4.4–6.1) and 5.1 (2.5–7.7); median (range) was 3 (1–
35) and 2 (1–93) for TPR and PPR, respectively. More
than 10% of patients in both trials visited specialties of
primary care, dermatology, ophthalmology, radiology,
emergency, dentistry, and psychiatry.

Conclusions: In post-hoc analyses of clinical trials, no dif-
ferences were observed among patients treated with TVR
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or PBO with PR in the frequency of visits to healthcare
specialties other than trial investigators.

221. Antimalarial Drug Utilization and Parasite Density
among Patients in a Nigerian Teaching Hospital

Aduragbenro D Adedapo. Department of Pharmacology and
Therapeutics, University of Ibadan, Ibadan, Oyo State, Nigeria

Background: Prompt treatment is the mainstay of malaria
control. ACTs are the recommended first line drugs.
Home management of malaria strategy recognizes the
importance of and seeks to improve the effectiveness of
self medication practices.

Objectives: To determine the prevalence and pattern of
drug utilization among patient with presumptive diagnosis
of malaria.

Methods: A retrospective study among patients present-
ing for qualitative and quantitative microscopic examina-
tion of blood film for malaria parasite between January
and December 2010.

Results: Three thousand four hundred and thirty seven
patients aged 24.1 ± 20.9 years, with female preponder-
ance, 59.2% were studied. Two-thirds (66.1%) of the
patients used 1–3 drugs singly or in combinations. Of the
2,869 drugs utilized, analgesics, 47.3%; antimalaria,
38.9%,included coartem,10.6%,artesunate,10.8%, sulpha-
doxine-pyrimethamine,6.0%, amodiaquine,4.0%, chloro-
quine,3.3%,other antimalarias,4.1%; antibiotics,5.1%
and other drugs,8.4%. ACTs used as fixed combination
therapy or otherwise in 20%. Blood films for malaria par-
asites were negative in most patients. Parasite density was
6,185 ± 24,553, range 10–345,600; less than one-third of
parasitaemic patients had heavy parasitaemia; in children,
under 5 years 22.2%, other children 61.1%, and adults
16.7%. Parasite density correlated negatively with age
r = -0.139, p = 0.000; was significantly higher in chil-
dren. Drug use, at least three in number was most com-
mon among non-parasitaemic patients, reduced to two in
number and progressively decreased in frequency from
scanty through moderate parasitaemia. However, a high
frequency of drug use was also seen among the heavy par-
asitaemic patients. Coartem was the most frequently used
antimalarial drug among non-parasitaemic patients and
was used by a heavily parasitized patient. Amodiaquine
was not used by any of the heavy parasitaemic patients.

Conclusions: Conclusion: Prompt treatment of malaria
promoted by HMM or self medication may be helpful in
controlling malaria but severity in those who have malaria
in spite of drug use is a menace to contend with. This may
not be unrelated to doubtful rational use of drug and risk
of drug resistance.

222. Determinants of Antibiotics Presciption among Doctors
in a Nigerian Teaching Hospital

Olayinka O Ogunleye,1 Adesola F Yinka-
Ogunleye.2 1Department of Pharmacology, Lagos State
University College of Medicine, Lagos, Lagos, Nigeria;
2Department of Preventive Dentistry, Lagos University
Teaching Hospital, Lagos, Lagos, Nigeria.

Background: The problem of antimicrobial drug resis-
tance is highly prevalent in many parts of the world with
overwhelming magnitude in the resource poor nations like
Nigeria. Irrational uses of currently available agents are
major contributory factors. These includes irrational pre-
scribing, dispensing and utilization by end users. An
understanding of the factors influencing antibiotics pre-
scription among doctors becomes necessary to be able to
plan appropriate intervention strategies.

Objectives: The study aimed at identifying the factors
influencing the choices of antibiotics prescription among
the doctors at the Lagos State University Teaching Hospi-
tal, Nigeria.

Methods: This was a cross sectional survey of the determi-
nants of antibiotics prescription among doctors in the La-
gos State University Teaching Hospital, Ikeja, Through a
structured questionnaire, information was obtained about
the doctors and factors determining their uses of antibiot-
ics. Statistical tests were carried out with SPSS 15.0; con-
tinuous variables were expressed as means (standard
deviation), categorical variables as proportions.

Results: Of 98 respondents were studied with mean age of
36.24 (9.01) years, mean duration of practice of 10.68
(9.25) years, males, 64.3%. Respondents cuts across all
clinical subspecialties. About 97% prescribe antibiotics
frequently, mostly based on clinical judgments (93.9%)
and experiences (87.8%) with rare laboratory supports.
No evidence for existence of institutional policies regard-
ing antimicrobial therapies. Factors of cost, drug avail-
ability and information from pharmaceutical
representatives evidently influences drug uses.

Conclusions: There is an urgent need to institute measures
to promote rational antimicrobial uses in the studied pop-
ulation.

223. Prevalence and Susceptibility Patterns of Urine Isolates
of Escherichia coli to Various Fluoroquinolones in South-South
Nigeria

Nwabuogochukwu C Oreh,1 Anthony A Attamma.2 1Phar
maceutical Microbiology, University of Port Harcourt, Port
Harcourt, Rivers, Nigeria; 2Pharmaceutics and Phar
maceutical Microbiology, University of Nigeria, Nsukka,
Enugu, Nigeria.

Background: Bacterial resistance to antibiotics is one of
the reasons for treatment failure. In developing countries,
were there is inadequate staffing and laboratory facilities,
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empiric treatment is normally used. Information on anti-
microbial susceptibility patterns are scarce in these
resource poor settings.

Objectives: To determine prevalence of E. coli as an
aetiologic agent in urinary tract infections infections
and its antimicrobial susceptibility patterns to different
fluoroquinolones as a guide for empiric therapy in
Nigeria.

Methods: A retrospective study was carried out using two
clinical microbiology laboratories in South-South Nigeria.
Data retrieved from medical records included number of
E. coli isolates and antimicrobial susceptibility to cipro-
floxacin, ofloxacin, levofloxacin and nalidixic acid (fluor-
oquinolones) popularly used in the country for the
treatment of bacterial infections, between 2005 and 2009.
The data collected was analysed using SPSS version 14
(Chicago, IL, USA) to determine prevalence patterns of
E. coli and levels of resistance of the isolates to the four
fluoroquinolones used.

Results: There were a total of 3,655 urinary isolates, E.
coli accounted for 52.24% (1,909) of the isolates. Suscepti-
bility to ofloxacin, ciprofloxacin, levofloxacin and nali-
dixic acid is 56.6%, 53.5%, 50.3% and 36.6%.

Conclusions: Despite the high level of resistance, there
was continued use of these antibiotics in the empiric treat-
ment of urinary tract infections. It is important, that there
should be continuous monitoring/surveillance of antimi-
crobial susceptibility in order to encourage judicious use
of antibiotics so as to minimize emergence of drug resis-
tant bacteria. Development of a hospital antibiogram is a
necessity in individual settings.

224. Outpatient Antibiotic Prescription in the South of
Portugal

Isabel MPS Ramalhinho,1,2 Afonso M Cavaco,1,3 José J
Cabrita.1,3 1iMed.UL, Faculty of Pharmacy – University of
Lisbon, Lisboa, Portugal; 2Chemistry and Pharmacy, Faculty
of Sciences and Technology, Campus de Gambelas, Algarve,
Portugal; 3Social Pharmacy, Faculty of Pharmacy –
University of Lisbon, Lisboa, Portugal.

Background: Antibiotic abuse and misuse are recognized
as important determinants for bacterial antibiotic resis-
tance. Although there are frequent calls to stop the unnec-
essary use of antibiotics, both consumption and resistance
are escalating over the world.

In the last decade (2000–2009) was observed in Portugal
a considerable decrease in antibiotic consumption (-8.65%
DHD) but in the southern region (Algarve) this decrease
was much lower (-2.63%), being relevant to study antibi-
otics standard use in this region.
Objectives: In order to assess the antibiotic pattern use
and its determinants in Algarve, an epidemiological study
was undertaken aiming to characterize antibiotic prescrip-
tion for different infectious diseases in Primary Care.

Methods: A Drug Use Study (Prescription-Indication
Study) was performed in a convenience sample of 60 Gen-
eral Practitioners (GPs) working in Algarve region. Each
GP collected information about therapeutic, clinical and
socio-demographic profiles of the last 20 patients who
were prescribed with one or more antibiotics for systemic
use. The statistical analysis was performed using SPSS
(v17).

Results: About 95% (57/60) of the invited GPs sent the
requested data. A total of 925 patients were included in
the study, 40% of them were male. The mean age of the
patients was 41.4 years (range: 0 and 94; SD = 24.14),
with 63.3% <40 years. These patients were prescribed
943 antibiotic drugs for different infectious conditions.
The most common were respiratory (50.5%) and urinary
tract infections (29.8%). Penicillins were the antibiotic
group most prescribed (43.7%), followed by macrolides
(20.2%) and quinolones (19.3%). Amoxicillin-clavulamic
acid (21.3%), amoxicillin (13.9%), ciprofloxacin (13.5%),
azitromicin (10.0%) and clarithromycin (8.7%) were the
antibiotic molecules (ATC – level 5) more frequently pre-
scribed. Penicillins (49.0%) and macrolides (35.1%) were
more frequently prescribed in respiratory infections, while
quinolones (51.0%) and penicillins (16.1%) were the most
common in urinary infections.

Conclusions: The information obtained in this study can
be used to analyze the pattern of antibiotic prescribing in
Algarve to promote better use of these medicines.

225. The Effect of Depression Risk in HIV Patients on Anti-
Retroviral Therapy (ART) Choice and the Risk of Subsequent
Depression Diagnosis after Exposure

Bruce JO Wong,1 Woodie M Zachry III,2 Kao-Tai Tsai,3

Jennifer M Griffith,2 Stephanie E Kirbach,4 Katherine L
Gooch.4 1Centre for Clinical Epidemiology and Biostatistics,
University of Pennsylvania, Philadelphia, PA, United States;
2Clinical Epidemiology, Abbott Laboratories, Abbott Park, IL,
United States; 3Bruce Wong and Associates, Ragnor, PA,
United States; 4Health Economics and Outcomes Research,
Abbott Laboratories, Abbott Park, IL, United States.

Background: Depression is common among HIV patients.
The purpose of this study was to determine if depression
risk affects actual clinical practice.

Objectives: The objective was to determine if background
depression risk is related to the initiation of efavirenz and
if efavirenz exposure is related to subsequent depression
diagnosis.

Methods: Patients with ‡2 HIV diagnoses (ICD9-CM
042), and ‡18 years old were identified from the Thomp-
son-Reuters MarketScan Commercial Claims and
Encounters database (Q1/2004–Q3/2010). Following the
earliest HIV diagnosis date, each efavirenz exposed
patient was matched to 5 patients with non-efavirenz
ART exposure. Logistic regression was performed predict-
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ing efavirenz use. Demographic variables, depression diag-
noses, depression-related comorbidity (Arteriosclerosis,
diabetes, coronary artery disease, hypertension, peripheral
vascular disease, cancer, stroke, opportunistic infections)
and conditions (pregnancy, substance abuse) in the
12 months prior were independent variables. Logistic
regression was used to examine the risk of depression
diagnosis post-efavirenz exposure controlling for differ-
ences at baseline.

Results: Of 234,668 HIV patients met inclusion criteria,
8,635 of which had a history of depression. Compared to
non-efavirenz therapy, patients receiving efavirenz had
less history of depression (OR = 0.21, CI = 0.19–0.23),
pregnancies (OR = 0.10, CI = 0.08–0.13), alcohol abuse
(OR = 0.29, CI = 0.25–0.33), depression-related co-
morbidities (OR = 0.81, CI = 0.80–0.83), and female
gender (OR = 0.49, CI = 0.47–0.50) prior to exposure.
Patients exposed to efavirenz in 2006 (longest follow-up in
dataset) had an increased risk (OR = 1.31, CI = 1.16–
1.48) of subsequent depression diagnosis compared to
non-efavirenz ART. Analyses with shorter follow-up were
not significant.

Conclusions: There appears to be significant channeling of
efavirenz away from patients who have depression or risks
related to depression. Despite this effect, there remains a
small increased risk of depression in patients treated with
efavirenz compared to other ARTs. Depression is an
important consideration to ART selection for HIV
patients.

226. From Indication to Time in Therapeutic Range.
Effectiveness of Oral Anticoagulation Guidelines in Patients
with Atrial Fibrillation

Luis Pereira de Sousa,1 Ivana Burba,2 Cettina Ruberto,1

Luca Lattuada,2 Fabio Barbone,3 Antonio Di
Chiara.1 1Cardiology, Agency for Health Services No. 3
‘‘Upper Friuli,’’ Tolmezzo, Italy; 2Strategic Management,
Agency for Health Services No. 3 ‘‘Upper Friuli,’’ Gemona,
Italy; 3Institute of Hygiene and Clinical Epidemiology,
University Hospital ‘‘Santa Maria della Misericordia,’’ Udine,
Italy.

Background: Oral Anticoagulation is highly recom-
mended in patients with atrial fibrillation (AF) for its effi-
cacy in preventing stroke. Data on OAC global
effectiveness (i.e., from prescription rate to time spent in
therapeutic range – TTR) in a cohort of patients with AF
discharged from hospital are lacking.

Objectives: We aimed at assessing the effectiveness of
stroke prevention guidelines in a cohort of patients dis-
charged with non valvular atrial fibrillation from the 2
hospitals of Agency for Health Services no. 3’’Upper Friu-
li.’’

Methods: All patients discharged by hospitals with non-
valvular AF diagnose during year 2009 were enrolled in

this study. Record linkage in the previous 5 years and
pharmaceutics data were used to assess comorbid condi-
tions (ICD9-CM) and to calculate CHADS score. Pre-
scription was obtained by discharge letters. Patience
adherence to OAC prescription was assessed through
administrative pharmacies data, and prothrombin/inter-
national normalized ratio (INR) from the whole ‘‘Upper
Friuli’’ laboratories for a period of 180 days after dis-
charge. A patient was considered to purchase OAC if at
least one drug purchase was found in the administrative
pharmacies data. TTR was calculated in patients who had
at least two INR measurements.

Results: Among the 509 patients (mean age
80 ± 8 years) with AF discharged (90% from internal
medicine) from ‘‘Upper Friuli’’ hospitals in year 2009 (out
of 10,844 patients discharged), 201 patients (39.5%)
receive OAC prescription, but only 146 patients (28.7%)
took OAC drugs. No correlation was found between
OAC prescription and CHADS score grade (p = 0.36).
Under prescription was not related to contraindication.
Median TTR was 55.5% (87.3 days), mean TTR was
56.8% (88.7 days).

Conclusions: In hospital, OAC prescription in AF patients
is very low and not explained by present or past comorbid
condition. A second dropout is represented by patients low
compliance. Third, in real life TTR levels are much lower
compared to controlled trial on OAC treatment. Overall,
OAC guidelines effectiveness in AF is very scarce and not
entirely improvable with new anticoagulant classes.

227. Use of Oral Antiplatelet Agents in Friuli Venezia Giulia,
Italy, 2001 to 2010: A Population-Based Study

Valentina Rosolen,1 Federica Pisa,2 Daniela Drigo,1,2

Francesca Zorzi,3 Andrea Morsanutto,4 Amato De Monte,5

Fabio Barbone.1,2 1Department of Medical and Biological
Sciences, University of Udine, Udine, Italy; 2Institute of
Hygiene and Clinical Epidemiology, University Hospital of
Udine, Udine, Italy; 3Anestesiology and Reanimation Clinic 1,
University Hospital of Udine, Udine, Italy; 4Servizio
Assistenza Farmaceutica, Direzione Centrale della Salute,
Integrazione Socio Sanitaria e Politiche Sociali, Regione Friuli
Venezia Giulia, Trieste, Italy; 5Department of Anestesiology
and Reanimation, University Hospital of Udine, Udine, Italy.

Background: In several countries including Italy, the use
of oral antiplatelet agents (APAs) increased over the last
decade. Indications for APAs include several conditions
that require lowering the risk of arterial thrombosis, and
often involve elderly patients. Use is associated to an
increased risk of bleeding.

Objectives: To describe the use of APAs in the general
population of the Italian region Friuli Venezia Giulia
(FVG), approximately 1.2 million, from 2001 to 2010.

Methods: This population-based study used the FVG
Health Services Databases (Dbs). All subjects prescribed
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APAs during 2001–2010 were identified in the Outpatient
Prescription Db by ATC code B01AC. Residence in FVG
was defined through record linkage with the Patients Iden-
tification Db. Annual and age- specific prevalence was cal-
culated.

Results: Overall 251,862 residents, 50.9% men, received
4,767,760 prescriptions for APAs. From 2001 to 2010 the
annual number of users increased by 38.8%, from 73,430
to 119,932, and the number of prescriptions by 50.3%,
from 146,771 to 301,413. The APAs most commonly dis-
pensed were: aspirin, 229,895 users (91.3%) and 4.021.986
prescriptions (average 17 per user), ticlopidine, 20,131
users (8.0%) and 677.714 prescriptions (average 33 per
user). Clopidogrel was dispensed to 1,610 (0.6%) resi-
dents, with 61.532 prescriptions (average 38 per user).
Most users (54%) were from 60 to 80 years of age at the
first prescription, and 23.3% were above 80. The preva-
lence of APAs use increased from to 6.2% to 9.7% over
the study period. In residents below age 50 the prevalence
was 6.8% and increased with each age category up to
50.3% in age category 70–79. In the elderly above 80, the
prevalence was 46.3%.

Conclusions: The prevalence of use increased substantially
from 2001 to 2010 and was high among elders. The high
number of elderly users, for their general frailty and the
potential for interaction with other medications, raises
concerns about the impact of severe bleeding adverse
events.

228. Anticoagulant Use in Patients with Cancer Associated
Venous Thromboembolism: A Retrospective Cohort Study

Elham Rahme,1,2 Guillaume Feugère,3 Caroline Sirois,2

Elodie Ramos.3 1Department of Medicine, McGill University,
Montreal, QC, Canada; 2Division of Clinical Epidemiology,
Research Institute of the McGill University Health Centre,
Montreal, QC, Canada; 3Pfizer, Montreal, QC, Canada.

Background: Long term anticoagulant therapy with low
molecular weight heparins (LMWH) is recommended by
clinical practice guidelines for treatment and secondary
prevention of venous thromboembolism (VTE) in cancer
patients.

Objectives: To assess the LMWH dalteparin, warfarin
and other anticoagulant use in adults, cancer patients who
also had VTE in Quebec, Canada between 2007 and 2009.

Methods: Data were obtained from the Quebec Health
Insurance Agency for 2005–2009. Patients 20 years of age
and over were eligible at their first hospitalization for can-
cer between 2007 and 2009; those with a diagnosis for
VTE during that hospitalization or for cancer in the previ-
ous 2 years were excluded. Included patients were those
discharged alive from the hospital after incurring a VTE
(index date). They were followed for 6 months.

Results: Among 953 study patients, 73.2% received anti-
coagulant therapy at index date; only 61% of them

received it for ‡80% of follow-up days (persistent). Anti-
coagulant use was more likely in heart failure, lower
income patients, those discharged from hospital with a
primary discharge code of VTE and those concurrently
using corticosteroids. Anticoagulant use was less likely in
cerebrovascular and blood disease patients and among
those who had previously used anticoagulants. Warfarin
was less likely than dalteparin in corticosteroid users, and
more likely in lower income and cardiac disease patients
and in those with a primary discharge code of VTE. No
patient characteristic was associated with persistence on
treatment.

Conclusions: Many cancer patients did not receive antico-
agulant therapy for secondary prevention of VTE as rec-
ommended by treatment guidelines; use of anticoagulants
is suboptimal in this patient population.

229. The Association between Use of Serotonergic
Antidepressants and Perioperative Bleeding during Hip
Replacement – A Retrospective Follow-Up Study

Michael Dall,1 Annie Primdahl,2 Frank Damborg,2 Jesper
Hallas.1 1Research Unit of Clinical Pharmacology, University
of Southern Denmark, Odense, Denmark; 2Department of
Orthopaedic Surgery, Kolding Hospital, Kolding, Denmark.

Background: In vitro studies have shown that selective
serotonin reuptake inhibitors (SSRIs) inhibit platelet
aggregation. It is controversial whether use of SSRIs can
cause clinically important bleedings; results from observa-
tional studies have been equivocal.

Objectives: Our objective was to determine a possible
association between use of serotonergic antidepressants
and intraoperative bleeding during hip replacements.

Methods: We conducted a retrospective study among
patients that underwent a primary unilateral uncemented
total hip arthroplasty (THA) in the Region of Southern
Denmark between 1 January 2007 and 28 February 2011.
Information was collected on blood loss and the need for
transfusions in this group. We compared the blood loss
between users of serotonergic antidepressants, users of
nonserotonergic antidepressants and non-users. Data on
drug exposure were retrieved from the Odense Pharma-
coepidemiological Database (OPED). Adjustment for
drug-related confounders was carried out by linear regres-
sion.

Results: We indentified 638 patients that underwent a
THA in the study period. The adjusted difference in blood
loss among respectively, users of serotonergic antidepres-
sants and non-serotonergic antidepressants were 62.2 mL
(95% CI, -10.1 to 147.5) and 22.9 mL (95% CI, -101.6 to
147.5) compared with non-use.

Conclusions: Use of serotonergic antidepressants was
associated with a non-significant increased blood loss
compared to non-users.
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230. Identification of Hemophilia Patients in Medicaid Claims
Data

Katsiaryna Bykov,1 Rhonda L Bohn,2 Bruce M
Ewenstein,3 Jerry Avorn,1 John D Seeger.1 1Division of Phar-
macoepidemiology and Pharmacoeconomics, Department of
Medicine, Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA, United States; 2Independent
Consultant, Waban, MA, United States; 3Clinical Affairs,
Baxter Healthcare, Westlake Village, CA, United States.

Background: The presence of specific diagnostic codes
within an administrative data source does not necessarily
identify patients with the corresponding medical condi-
tions, and medical records may not be available to inform
the degree of correspondence between the code and the
condition.

Objectives: To develop an algorithm for identification of
hemophilia patients, including those with neutralizing
antibodies (inhibitors) to factor VIII or factor IX, in Med-
icaid claims data in the absence of access to medical
records.

Methods: We identified patients who received recombi-
nant factor VIIa (rFVIIa), factor VIII inhibitor bypass
activity (FEIBA), factor VIII or factor IX or had a diag-
nosis code for coagulation defects (ICD-9 286.xx) in the
Medicaid Analytic Extract (MAX) database restricted to
44 states and DC for the years 2000–2004. Several algo-
rithms based on combinations of ICD-9 codes, medication
use (particularly factor use) and restriction to males were
applied to identify patients with hemophilia A and B, as
well as patients with inhibitors to factors VIII or IX.
Demographic characteristics, additional medical diagno-
ses and drug use were tabulated in each group to assess
the appropriateness of the definitions, by comparing to
external information about these disorders based on
expected prevalence and clinical manifestations.

Results: From a source population of 63,672,804 enrol-
lees, a total of 130,946 patients had at least one of the
codes or medications evaluated, of which 10,693 had a
code for hemophilia A (68.2% males) and 2,032 for hemo-
philia B (76.6% males). Restricting the cohort to males
led to subsets of 7,929 patients with hemophilia A and
1,557 with hemophilia B, and these numbers match the
expected relative frequencies of these disorders (approxi-
mately 4:1). The combination of a single diagnosis, male
sex, and receipt of FEIBA or rFVIIa likely identifies
patients with inhibitors to factor VIII or factor IX.

Conclusions: Application of external knowledge of target
medical conditions can provide a suitable option for
improving the accuracy of diagnoses in claims data when
medical records are not available.

231. Changes in Platelet Counts over Time in HIV and
Hepatitis C Virus (HCV) Co-Infected Patients

Danijela Stojanovic,1 Jonathan Schelfhout,1 Amy
Houtchens,1,2 Heidi M Crane,3 Elizabeth Brown,4 Nina
Kim,3 Mari M Kitahata,3 Teresa L Kauf,1 Joseph AC
Delaney.1 1Pharmaceutical Outcomes and Policy, University
of Florida, Gainesville, FL, United States; 2Center for Drug
Evaluation and Research (CDER), Food and Drug
Administration, Silver Spring, MD, United States; 3Allergy
and Infectious Disease, College of Medicine, University of
Washington, Seattle, WA, United States; 4Biostatistics,
University of Washington, Seattle, WA, United States.

Background: Thrombocytopenia is a clinically significant
problem associated with HIV and hepatitis C virus
(HCV) co-infection. Low platelet count can increase the
risk of bleeding events and interfere with treatment man-
agement.

Objectives: To examine platelet count decreases over time
among co-infected antiretroviral (ARV)-naı̈ve patients.

Methods: A retrospective study was conducted among
ARV naı̈ve patients in the Centers for AIDS Research
Network of Integrated Clinical Systems (CNICS) cohort
from 2002 to 2009. Index date was defined as the date of
first platelet count during the study period. Patients were
censored at the start of ARV or INF therapy, end of study
period, or death. Platelet count trajectories over time were
modeled using mixed-effects linear regression and adjusted
for age, sex, HIV/HCV co-infection, time, baseline CD4
count, and CNICS site.

Results: There were 3,558 HIV mono-infected and 929
HIV/HCV co-infected patients. Co-infected patients were
older (42 vs. 37 years of age), less likely to be male (75%
vs. 84%), and more likely to report injection drug use as
their HIV transmission risk factor (51% vs. 6%). On aver-
age, platelet counts decreased by 3.090/lL (95% confi-
dence interval [CI]: -4.100 to -2.080, p < 0.0001) per year
in ARV-naı̈ve HIV-infected patients. There was an addi-
tional decline of 3.630/lL (CI: -5.170 to -2.090,
p < 0.0001) in co-infected patients when compared to
HIV mono-infection.

Conclusions: HIV/HCV co-infection appears to cause a
more rapid reduction in platelet counts than HIV infection
alone. The number of participants with low platelet count
is likely to increase over time. However, low platelet
counts are not likely to be a concern for most study partic-
ipants.
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232. Higher Daily Vitamin K Intake Is Associated with
Greater Anticoagulation Stability during Initiation Phase of
Warfarin Therapy

Ron C Li,1 Brian F Finkelman,1 Jinbo Chen,1 Luanne
Bershaw,1 Colleen Brensinger,1 Sarah K Booth,2 Stephen E
Kimmel.1 1Center for Clinical Epidemiology and Biostatistics,
University of Pennsylvania, Philadelphia, PA, United States;
2Human Nutrition Research Center, Tufts University, Boston,
MA, United States.

Background: Patients on warfarin are at high risk for
bleeding and thrombosis during the initiation phase of
therapy due in large part to anticoagulation instability.
Although cross-sectional studies have shown that vitamin
K rich diets are associated with more stable INRs during
maintenance phase of warfarin therapy, it is not known
how vitamin K affects INR stability during the critical ini-
tiation phase.

Objectives: To determine the independent effects of vita-
min K intake on INR stability during the initiation phase
of warfarin therapy in a prospective cohort study.

Methods: Baseline data and subsequent INR and dose
were derived from a prospective cohort of patients
(n = 313) starting warfarin from various US anticoagula-
tion clinics and followed until maintenance phase. Aver-
age daily vitamin K intake (ADVK) (lg) was estimated
prospectively using a validated patient-recorded 7-day
vitamin K diet diary given at enrollment. INR stability
was defined as the percent time in therapeutic range
(PTTR). Multivariable logistic regressions with ADVK
quartiles (ADVKQ1–4) as the exposure and PTTR
dichotomized at the median as the outcome were per-
formed. All covariates associated with the outcome with
p < 0.2 were included in the models.

Results: Median ADVK (mcg) was 82 (36–198) and per
ADVKQ was 24 (15–32), 53 (44–69), 125 (98–164), and
293 (239–447) for ADVKQ1–4, respectively. Median
PTTR was 79%. In multivariable analysis controlling for
identified confounders (standard deviation of daily vita-
min K intake over 7-days, history of hypothyroidism,
smoking status, marital status, and race), higher levels of
ADVK were associated with higher odds of stable INR
(PTTR > 79%) compared with ADVKQ1: ADVKQ2
OR = 2.6 (95% CI 1.3–5.3); ADVKQ3 OR = 2.3 (95%
CI 1.1–4.8), ADVKQ4 OR = 2.6 (95% CI 0.9–7.4).

Conclusions: Higher ADVK is associated with higher
odds of stable INR during initiation phase of warfarin
therapy. Nevertheless, the ORs for stable INR did not
increase with ADVKQs above the 2nd quartile, suggesting
that there may be a threshold effect for ADVK on INR
stability. Future prospective studies with more accurate
measures of ADVK are warranted.

233. Non-Traumatic Joint Disorders and Analgesic Narcotic
Use in Hemophilia A Patients

Anne Dilley, Nydjie Payas, Jin Wang, Wildon Farwell, Sally
McAlister. Biogen Idec, Cambridge, MA, United States

Background: Crippling arthritis from repeated hemor-
rhage into the joints is an adverse outcome in people with
hemophilia. The Medical and Scientific Advisory Council
of the National Hemophilia Foundation recommends
prophylaxis with recombinant factor VIII as the optimal
therapy for people with severe hemophilia A or B to pre-
vent joint disease.

Objectives: Determine the prevalence of joint disease and
the use of analgesic narcotics in a hemophilia A popula-
tion enrolled in a US claims database.

Methods: Hemophilia A cases were selected from a US
insurance claims database spanning 2004–2010. Cases
were defined as having ICD-9 code 286.0 and receiving
factor VIII. Two controls matched on age, gender, follow-
up time, and benefits were selected for each case resulting
in 1,218 hemophilia A cases and 2,436 controls. Frequen-
cies, Odds Ratios (OR), and 95% Confidence Intervals
(CI) are presented.

Results: Mean age was 21, with 74% under age 31. Mean
follow-up time was 3.5 years. Fifty-eight percent of
hemophilia A cases had at least one diagnosis of a non-
traumatic joint disorder compared to 25% of controls
(OR 4.2, 95% CI 3.6–4.8). Forty-six percent of hemo-
philia A cases had at least one prescription for an analge-
sic narcotic compared to 27% of controls (OR 2.4, 95%
CI 2.1–2.8); the OR remained consistent across age cate-
gories. Among hemophilia A cases with non-traumatic
joint disorders, 66% were under age 31. In this age group,
the mean number of visits for joint disorders was 5 and
49% had at least one prescription for an analgesic nar-
cotic.

Conclusions: Young hemophilia A patients received diag-
noses of non-traumatic joint disorders. The frequency of
prescriptions for analgesic narcotics suggests that hem-
arthroses is causing pain and could lead to crippling joint
disease. In a claims database, we are unable to determine
if a patient is receiving prophylactic factor VIII therapy.
However the high prevalence of non-traumatic joint
disorders and the high volume of analgesic narcotic
prescriptions suggest that breakthrough bleeding occurs
in this young age group of hemophilia A patients despite
the recommendation for prophylactic factor VIII
therapy.
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234. Long-Term Course of the Severe Haemophilia A or B
Patients in Sweden: Results from a Cohort Register Study

Susanna Lövdahl,1 Erik Berntorp,1 Karin M Henriksson,2,3

Jan Astermark.1 1Center for Thrombosis and Haemostasis,
Lund University, Skane University Hospital, Malmo, Sweden;
2Dep Laboratory Medicine, Lund University, Skane University
Hospital, Lund, Sweden; 3Dep of Epidemiology, R and D
Astrazeneca, Molndal, Sweden.

Background: The cohort consists of patients enrolled in a
large national registry, including 1,431 with haemophilia
A or B, born between 1883 and 2008. Registry data were
linked to the In- and Out-patient, Cause of Death-, Can-
cer-, Medical Birth-, Prescription-, Migration- and Multi-
Generation registries. Severity of haemophilia was known
for 934 out of the 1,431 patients.

Objectives: To evaluate long-term incidence, prevalence
and survival in Swedish patients with severe haemophilia.

Methods: The 384 patients with severe haemophilia were
compared to 1,918 age and sex matched controls. Kap-
lan-Meier was used to estimate survival curves. Cox pro-
portional hazard regression models were used to
estimate hazard ratio and the follow-up was stopped at
60 years after evaluation of the proportional hazards
assumption.

Results: The mean follow-up was 27.1 for the patients
with severe haemophilia and for the control cohort
26.1 years. Seventy-eight of the 384 patients were diag-
nosed with HIV and 167 with viral hepatitis. The hazard
ratio for all cause of death was 6.6, 95% CI: (4.1; 10.5),
p < 0.001. When HIV positive patients were excluded the
hazard ratio was estimated to 3.8, 95% CI: (2.0; 7.5),
p < 0.001. Exclusion of both HIV and/or viral hepatitis
gave a hazard ratio of 4.4, 95% CI: (1.6; 12.4), p = 0.005.
The most frequent cause of death for the patients with
severe haemophilia was found to be HIV/AIDS, 22 (28%)
followed by haemostatic disorders 16 (20.5%).

Conclusions: This study shows that patients with severe
haemophilia have a higher risk of death both with and
without HIV and/or viral hepatitis compared to controls.
This unique cohort will provide further valuable insight
into co-morbidities and allow evaluation of first degree
relatives.

235. Evaluation of Second Malignancies in Patients Receiving
Bortezomib (Btz)

Jane Porter, Megan McAuliffe, Kelly Hardiman, Dixie-Lee
Esseltine, Carol Satler, Rachel Neuwirth, Maria
Ponsillo. Millennium The Takeda Oncology Company,
Cambridge, MA, United States

Background: Second malignancies (SMs) have been
observed at a higher rate in patients with multiple mye-
loma (MM) than in the general population. Analyses of
Btz-treated patients were performed in response to reports

of increased SMs associated with maintenance lenalido-
mide treatment in MM patients.

Objectives: To assess the risk of SM in patients treated
with Btz or Btz -containing regimens through evaluation
and analysis of three data sources.

Methods: Searches of the Btz global safety database were
performed for all medically and non-medically confirmed
spontaneous cases, and for all clinical-trial, post-market-
ing survey, literature, registry, and Health Authority cases
involving Btz as a suspect or co-suspect drug in the report
of a hematologic or non-hematologic SM through March
2011. Event terms representing malignancies or pre-malig-
nancies were selected through standardized MedDRA
queries; review and analysis of cases were conducted using
a step-wise algorithm. Data from 4 phase 3, randomized
clinical trials of Btz-based therapies in MM were analyzed
for the occurrence of SMs; events of neoplasm and new
malignancy developing during or after treatment were
recorded. Incidence rates (IRs) of SMs per 100 patient-
years (py) were calculated. A retrospective observational
cohort study of MM patients using the SEER-Medicare
linked database (2000–2007) was conducted. IRs per 100
py by Btz exposure status were calculated; multivariate
analyses controlled for confounding by prior treatment
and other potential risk factors.

Results: For post-marketing cases, 0.0018% and 0.0022%
of patients with no clear confounders reported hematolog-
ic and non-hematologic malignancies, respectively. In clin-
ical trials, 25 of 1,718 Btz-treated patients developed SMs
(5 hematologic, 20 non-hematologic); IRs ranged from 0
to 1.66 in Btz-treated patients. In SEER-Medicare, IRs
were 1.83 and 2.29 for Btz and no Btz-exposed patients,
respectively, with no difference after adjusting for con-
founders.

Conclusions: No increased risk of SM among MM
patients exposed to Btz was identified. Continued close
surveillance and evaluation will be the cornerstone to
ensure patient safety.

236. A Comparison of the Effectiveness of Statins in Reducing
Total Cholesterol and Low-Density Lipoprotein Cholesterol

Anna But,1 Janne Suvisaari,2 Jaana Suvisaari,3 Leo
Niskanen,4 Jari Haukka.1 1Hjelt Institute, University of
Helsinki, Helsinki, Finland; 2HUSLAB, HUCH hospitals,
Helsinki, Finland; 3Department of Mental Health and Alcohol
Research, National Institute for Health and Welfare, Helsinki,
Finland; 4Department of Medicine, University of Eastern
Finland, Kuopio, Finland.

Background: Few previous studies have compared the
real-life effectiveness of different statins in reducing lipid
values.

Objectives: In this observational study of incident statin
use, we compared the effectiveness of different statins in

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 111



reducing total cholesterol and low-density lipoprotein cho-
lesterol (LDL-C)

Methods: We identified all individuals (N = 60,488) from
the Helsinki-Uusimaa region of Finland who had started
statin use between January 1st, 2007 and December 31st.
As the outcome measure, we used lipid measurements that
had been taken 1–7 months after the purchase of the first
statin prescription. We analyzed the effectiveness of statins
in reducing total cholesterol and LDL-C using linear
regression, with the difference between the follow-up and
baseline values as the dependent variable, and sex, age
(categorized into four groups), chronic diseases, baseline
values, time since the purchase and different statins as
explanatory variables.

Results: The most frequently used statin was simvastatin
with 17,515 users. We adjusted for the effects of sex, age,
chronic diseases, baseline values and time since the pur-
chase. Compared to simvastatin there was significantly
more reduction of total cholesterol levels associated with
the usage of atorvastatin (effect 0.11, 95% CI 0.02–0.20)
and significantly less reduction associated with pravastatin
(0.66, 0.52–0.79), fluvastatin (0.41, 0.31–0.51) and lova-
statin (0.35, 0.05–0.65). Usage of the combination of sim-
vastatin and ezetimibe was significantly associated with
higher reduction of LDL-C cholesterol, and pravastatin,
fluvastatin and lovastatin with less reduction than simvast-
atin. There was more reduction associated with both rosu-
vastatin and the combination of simvastatin and
ezetimibe, but the association was not significant.

Conclusions: These preliminary results suggest that com-
pared to simvastatin, atorvastatin and seems to be more
effective, while pravastatin, fluvastatin and lovastatin may
be less effective. However, it should be remembered that
because of its low price simvastatin is by far the most
widely used statin, and we did not have information on
the reasons for choosing another statin than simvastatin
as the first statin for the patient.

237. Cancer Risk in Long-Term Users of Vitamin K
Antagonists: A Nested Case-Control Study

Anton Pottegård,1 Søren Friis,2 Jesper Hallas.1 1Clinical
Pharmacology, Institute for Public Health, University of
Southern Denmark, Odense, Denmark; 2Danish Cancer
Society Research Center, Danish Cancer Society, Copenhagen,
Denmark.

Background: Some evidence suggests a protective effect of
long-term use of vitamin K antagonists (VKA) against
prostate and other cancers.

Objectives: To evaluate if long-term VKA-treatment
influences the risk of developing cancer.

Methods:

Design: Matched case-control analysis, using risk set sam-
pling.

Setting: We used data from four Danish nationwide regis-
ters. Cases were all Danish individuals with a primary can-
cer diagnosis (except non-melanoma skin cancer) between
January 1st 2000 and December 31st 2009. For each case,
we selected eight controls, matched by gender and birth
year.

Exposure: A venous thromboembolism may be the first
manifestation of a cancer. As VKA are used to treat
thromboembolism, this might cause an apparent associa-
tion. To avoid this bias, we disregarded all prescriptions
redeemed <1 year prior to the index date, i.e., date of
cancer diagnosis and corresponding date for matched con-
trols. Long-term VKA use was defined as exposure to
VKA for a total period longer than 3 years prior to
‡1 year before index date.

Main outcome measure: Adjusted odds ratios (ORs) for
cancer associated with long-term VKA exposure.

Statistical analysis: Potential confounders were controlled
by conditional logistic regression. Included confounders
were drugs and diseases known or suspected to modify
cancer risk and a modified Charlson Comorbidity Index
score. Pre-specified sub-analyses were performed for
selected cancer sites, sub-groups and measures of expo-
sure.

Results: A total of 238,196 cases were included with
1,713,176 controls. The adjusted OR for cancer associated
with VKA use was 1.04 (95% CI, 1.02–1.06) among VKA
ever-users and 1.06 (95% CI, 1.02–1.10) among long-term
VKA users. Long-term VKA use was associated with
increased ORs for alcohol- or obesity-related cancer sites,
whereas we observed a decreased risk of prostate cancer
(OR, 0.86; 95% CI, 0.77–0.95).

Conclusions: Our large case-control study does not sup-
port a general chemopreventive effect of VKA-drugs.
However, in accordance with findings from previous stud-
ies, we found an inverse association between use of VKA
and prostate cancer risk.

238. Renal Function Impairment by Overanticoagulation?

Jan C van Blijderveen,1 Katia M Verhamme,1 Miriam C
Sturkenboom,1,2 Silvana A Romio,1 Sabine M Straus,1

Bruno C Stricker.1,2,3 1Medical Informatics, Erasmus Medical
Center, Rotterdam, Netherlands; 2Epidemiology, Erasmus
Medical Center, Rotterdam, Netherlands; 3Internal Medicine,
Erasmus Medical Center, Rotterdam, Netherlands.

Background: Recently two cohort studies reported that
overanticoagulation defined as International Normalized
Ratio (INR) >3.0 accelerated the decline of renal func-
tion. Overanticoagulation is associated with an increased
risk of bleeding; however, effects on renal function have
only rarely been studied. Because of widespread use of
anticoagulation therapy, any such effect would have sub-
stantial clinical consequences.
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Objectives: To determine whether overanticoagulation
(INR > 3.0) was associated with a long-term decrease of
renal function.

Methods: We used data from the first cohort of the Rot-
terdam Study, a prospective population-based cohort
study. The study started in 1990 including persons aged
55 years or older. Until 2012, five cross-sectional investi-
gations have been performed while mortality and incident
morbidity are continuously monitored. Long-term diabe-
tes mellitus and baseline heart failure were excluded. The
outcome of interest was defined as the difference in glo-
merular filtration rate per year between first, and third or
fifth study visit, whichever came latest. Exposure was
defined as the cumulative number of episodes of overanti-
coagulation between the two measurements. We used lin-
ear regression to study the association.

Results: In 2,796 participants (61% female, mean age
66 years) overall decline in renal function was 0.44 mL/
min/1.73 m2/year. Male gender, higher systolic blood
pressure and the use of anticoagulation therapy in
structural heart disease or heart rhythm disorders were
associated with an increased decline of renal function.
No association with overanticoagulation was observed -
0.001 mL/min/1.73 m2/year (p = 0.74), corrected for
age, sex, blood pressure, diabetes mellitus, heart failure
and duration of – and indication for anticoagulation
therapy.

Conclusions: We did not demonstrate an association
between overanticoagulation and long-term decrease of
renal function.

239. Safety of Off-Label Erythropoiesis Stimulating Agents
(ESAs) in Critically Ill Patients: A Systematic Review and
Meta-Analysis

Bita Mesgarpour,1,2 Benedikt Heidinger,1 Michael
Schwameis,1,2 Calvin Kienbacher,1 Markus Müller,2 Harald
Herkner.1 1Department of Emergency Medicine, Medical
University Vienna, Vienna, Austria; 2Department of Clinical
Pharmacology, Medical University Vienna, Vienna, Austria.

Background: Erythropoiesis stimulating agents (ESAs)
are prescribed in critically ill patients to treat anaemia.
This indication is off-label, because it is not licensed by
regulatory authorities. Recently ESAs were suspected to
harm in case of critical illness.

Objectives: To assess the safety of ESAs in critically ill
patients.

Methods: On 15 November 2011 we conducted a system-
atic search on EMBASE, MEDLINE, all EBM reviews,
IPA, PASCAL and PsycINFO via OvidSP as well as
SCIE, Conference Proceedings Citation Index-Science,
CINAHL, BIOSIS Previews and TOXLINE. We consid-
ered randomized controlled trials (RCT) and observa-
tional studies in any language that compared scheduled
systemic administration of ESAs with other anti-anaemia

interventions or placebo in critically ill patients. Adverse
events and mortality were the outcomes. Two authors
independently screened and evaluated retrieved records
eligibility, extracted data and assessed risk of bias (ROB)
of the included studies. Differences in opinion were settled
by consensus or involving a third author. Studies with low
to moderate ROB were pooled using random effects
meta-analysis.

Results: We screened 8,727 citations and included 26 stud-
ies (14 RCTs and 12 observational studies). In overall, 62
adverse events were identified in 16 studies; 56 adverse
events were reported in 9 RCTs of 3,442 participants and
14 adverse events were reported in 6 observational studies
of 924,180 participants. There were no significant associa-
tions between ESAs use and risk of any adverse event
(RR = 1.02, 95% CI: 0.96–1.08), deep venous thrombo-
embolism (RR = 1.27, 95% CI: 0.93–1.73), pulmonary
embolism (RR = 1.53, 95% CI: 0.79–2.96), renal failure
(RR = 1.19, 95% CI: 0.73–1.93), sepsis (RR = 0.97,
95% CI: 0.73–1.29) and pneumonia (RR = 1.27, 95%
CI: 0.72–2.24). Meta-analysis of five RCTs and five obser-
vational studies showed no increased risk of mortality in
critical ill patients receiving ESAs (RR = 0.91 95% CI:
0.65–1.29).

Conclusions: Our findings indicate that ESAs treatment in
critically ill patients was not associated with significant
increase in most frequently reported adverse events but
had no effect on mortality.

240. A Review of Postmarketing Adverse Event Reports from
AERS for Dabigatran (Pradaxa)

Keith Altman, Susan Pieper. Law Office of Keith Altman,
Massapequa Park, NY, United States

Background: In December 2011, the FDA published a
drug safety communication on the possible association
between dabigatran (Pradaxa) and serious bleeding events.
Dabigatran was approved in the United States in October,
2010.

FDA AERS data is available at little or no cost. This
data has been used in the past, but is often criticized. Used
carefully, it is one of the best sources of safety signals.
Objectives: To review AERS reports of Dabigatran from
October, 2010 through September, 2011 to determine the
existence of signals singly and in comparison to warfarin
and all drugs.

Methods: FDA AERS data was extracted for any report
containing Pradaxa* or dabigatran*. The last best case of
each report was computed as well as the seriousness and
suspect status. For each reaction, we calculated the date
the term first appeared on a report for the proper time
trend analysis. Percentages of adverse events were calcu-
lated at various points in time. Data for warfarin as well
as the overall background of all drugs were compared to
Pradaxa. Although not in possession of the company
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database, reports from the manufacturer were extracted to
estimate what was in the possession of the company at
various points in time.

Results: There were approximately 10,000 unique reports
in the database including approximately 4,300 reports
with the drug considered suspect and serious. There were
some 1,200 reports of the MedDRA HLGT ‘‘gastrointes-
tinal haemorrhages NEC.’’

A comparison of percentages of serious, suspect reports
shows that even as early as 12/31/2010, there was a sub-
stantial signal of GI haemorrhages as compared to warfa-
rin or the background of all drugs.
Conclusions: A review of the dabigatran data shows
that routine pharmacovigilance shows various signals of
concern with this new drug. Because the FDA AERS
data is publicly available for little or no cost, this tool
should be used as a valuable component of pharmaco-
vigilance.

241. Abstract withdrawn by author.

242. The Role of Spontaneous Events Databases for Benefit-
Risk Analysis

Nawab Qizilbash,1,2 Ignacio Méndez,2 Rainel Sánchez de la
Rosa.3 1Oxon Epidemiology Limited, London, United
Kingdom; 2Oxon Epidemiology Limited, Madrid, Spain;
3Medical Department, Teva Pharma SLU, Madrid, Spain.

Background: Benefit-Risk analysis of drugs is being
increasingly requested for rational decision-making. Safety
assessment is traditionally based on meta-analysis where
the number of adverse events (AE) in controlled placebo/
untreated and head-to-head studies is limited.

Objectives: We used the World Health Organisation data-
base (Vigibase) to evaluate the contribution of a global
spontaneous AE database for an analysis of benefit-risk
for Glatiramer acetate (GA) in multiple sclerosis.

Methods: Vigibase is a passive surveillance system that
in 2011 contained over 6 million reports of spontaneous
AEs suspected of being linked to health care products
from regulatory authorities in nearly 90 countries. GA,
interferon beta-1a, interferon beta-1b (interferons) and
natalizumab and the reactions suspected of being asso-
ciated with them were identified. Disproportionality
analyses used the Multi-item Poisson Gamma Shrinker
method with WHO-ART diagnosis at the preferred
term level for all AEs and for the standard combina-
tion of all WHO ‘‘critical terms.’’ Statistical significance
for disproportionality was defined as an Empirical
Bayesian Geometric Mean lower fifth percentile
(EBGM05) >2.0. Comparisons were made between
GA vs. all other drugs and GA vs. interferons and na-
talizumab. Sales data for GA were available to calcu-
late reporting rates.

Results: A total of 2,320 cases with 6,680 AEs with a sus-
pected relationship with GA and 20,155 cases with 72,326
AEs for interferons and natalizumab were identified.
Compared with all other drugs in Vigibase and with inter-
ferons and natalizumab, GA was associated with several
statistically significant observations of disproportionate
reporting. WHO ‘‘critical terms’’ combined were not
higher for GA vs. interferons and natalizumab (EBGM of
0.84 (90% credibility interval 0.79–0.90). The reporting
rate of WHO ‘‘critical terms’’ for GA was 69 events/
100,000 person-year.

Conclusions: When safety data from clinical trials are
scarce, the analysis of a global large spontaneous AEs
database permit the assessment of non-common and
important risks. However, the biases inherent in these da-
tabases need to be addressed.

243. Case-Crossover Studies in the Presence of Exposure
Time Trends and Immeasurable Time

Shirley V Wang,1 Malcolm Maclure,2 Sebastian
Schneeweiss.1 1Pharmacoepidemiology and Pharmacoeco
nomics, Brigham and Womens, Harvard Medical School,
Boston, MA, United States; 2University of British Columbia,
Vancouver, BC, Canada.

Background: Self-controlled designs such as the case-
crossover and the self-controlled case series designs use
within-person comparisons to control for time-invariant
confounders, but do not control for time-varying con-
founders such as changes in exposure probability over
time. The case-case time-control design uses between-per-
son comparison of trends to add an adjustment for expo-
sure-time trends to the case-crossover estimate.

Objectives: To demonstrate the potential impact of expo-
sure-time trends in a self-controlled design setting by con-
ducting example studies using three claims databases
covering different populations and with different informa-
tion content.

Methods: We investigated the association of intermittent
antipsychotic medication prior to hospitalizations for
ischemic stroke or myocardial infarction (MI) using
administrative claims data from the Veteran’s Health
Administration (VA), British Columbia (BC), and the
Pharmaceutical Assistance Contract for the Elderly
(PACE). The VA has in and outpatient dispensing data
from its facilities linked at the patient level, however BC
and PACE do not have linked inpatient medication dis-
pensing, thus medication exposures during time spent in
hospitals are immeasurable.

Results: Our results illustrate the point that the impact of
exposure-time trends on effect estimates when using a self-
controlled design can be non-trivial. The non-causal trend
in exposure over time estimated in the three data sources
for the two outcomes ranged from null to a threefold
increased probability of exposure during the ‘‘case’’ time
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window relative to exposure probability in the ‘‘control’’
time window.

Conclusions: Using cases as their own time-controls to
adjust for exposure-time trends can help reduce the impact
of bias due to reverse causality and bias due to immeasur-
able time.

244. Use of Multiple Sources and Capture-Recapture Method
to Estimate the Frequency of Hospitalizations Related to Drug
Abuse

Emilie Jouanjus,1,2,3 Laure Pourcel,1,2,3 Sylvie Saivin,4

Laurent Molinier,5 Maryse Lapeyre-Mestre.1,2,3 1Equipe de
Pharmacoépidémiologie, INSERM, UMR1027, Toulouse,
France; 2UMR1027, Université de Toulouse III, Toulouse,
France; 3Centre d’Évaluation et d’Information sur la Pharma-
codépendance –Addictovigilance (CEIP-A),CentreHospitalier
Universitaire, Toulouse, France; 4Centre Hospitalier Univer-
sitaire, Institut Fédératif de Biologie (IFB), Toulouse, France;
5Département d’Information Médicale (DIM), Centre
HospitalierUniversitaire,Toulouse,France.

Background: It is necessary to quantify serious hazards of
psychoactive drug abuse or misuse to better understand
the harm caused. One of the major difficulties of assessing
these disorders is that addictive behaviours are often asso-
ciated with hidden characteristics that are difficult to
detect by usual approaches.

Objectives: This study aimed to estimate the incidence of
serious drug-related complications by using the capture-
recapture method in defined geographical area.

Methods: The study was conducted in the university hos-
pital of Toulouse, France. Hospitalizations with mention
of disorders related to drug of abuse were considered seri-
ous drug-related complications. We searched these cases
in and crossed three sources of data: spontaneous reports
of drug of abuse related disorders (NotS) collected by the
regional addictovigilance centre, computerised hospital
database PMSI (Programme de medicalisation des syste-
mes d’information), and toxicological analyses (TA) car-
ried out for hospitalized patients. Log-linear regression
modelling was used for capture-recapture analysis.

Results: In 2007 and 2008, 1,509 distinct cases were cap-
tured. After data modelling, the estimated number of psy-
choactive drug-related hospitalizations was 4,744 (95%
confidence interval: 4,060–5,429). Most frequent products
were opioids (34%), cannabis (19%) and cocaine (13%).
‘‘Multiple drugs’’ were observed in 26% of cases. Inci-
dence of serious drug-related complications in the area
covered should be estimated at 5.7 (5.5–5.9) per thousand
15–64 year old inhabitants. Exhaustiveness of sources
were 0.4% (0.2–0.6) for NotS, 11.6% (10.7–12.5) for TA
and 22.6% (21.4–23.8) for PMSI.

Conclusions: The ‘‘real’’ number of cases far exceeds that
of cases which can be identified through simple counts. In
particular, it confirms the under-reporting and even quan-

tifies its magnitude. These results confirm that drug users
are frequently hospitalized and require heavy medical
management. Moreover, these results show the real
although limited advantage of hospitalization database in
detecting drug associated disorders in epidemiological
studies.

245. Health Screening Participation and Risk of All-Cause
Mortality

Tsugumichi Sato,1,2 Nobuhiro Ooba,1 Kiyoshi
Kubota.1 1Pharmacoepidemiology, Graduate School of
Medicine, University of Tokyo, Tokyo, Japan; 2NPO Drug
Safety Research Unit Japan, Tokyo, Japan.

Background: In Japan, employees are mandated to
undergo free annual health screenings. Some health insur-
ance unions additionally offer similar optional screening
programs to their family members, though the participa-
tion rates are far from 100%. Employees and their fami-
lies who do not participate may be different from those
who participate in their life style and health seeking behav-
iors.

Objectives: To assess the association between health
screening participation and all-cause mortality.

Methods: We obtained healthcare utilization data for
491,292 beneficiaries covered by four large private health
insurance unions from Japan Medical Data Center. We
restricted the study population to 315,184 beneficiaries
aged between 20 and 74 years between April 1, 2005 and
March 31, 2011 and remained enrolled for the first
365 days. Subjects were considered exposed if he or she
did not participate a health screening during the first
365 day period. If non-participants participated in a
screening during the follow-up period, they were consid-
ered censored. We identified deaths using enrollment and/
or claims data. We assessed the association between par-
ticipation to screening and mortality using Cox propor-
tional hazard regression adjusting for age, sex, use of
health care services, comorbidities/use of drugs for major
comorbidities.

Results: For 243,720 employees with 63% of males and
mean age of 34, we observed 275 deaths during 435,818
person-years of follow-up. Among 71,464 family members
with 8% of males and mean age of 38 years, 199 died dur-
ing 126,609 person-years. Mortality ratio adjusted by age
and sex was 1.4 (95% CI: 1.0–1.8) for employees but more
pronounced in their family members with the ratio of 2.5
(95% CI: 1.7–3.8). After adjusting for measured con-
founders, the hazard ratio was 1.1 (95% CI: 0.9–1.5) for
employees and 2.2 (95% CI: 1.4–3.3) for their family
members.

Conclusions: Non-participation to a health screening was
associated with twofolds increased risk of death for family
members. Our study suggests that health screening partici-
pation by choice may be a surrogate for health seeking
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behaviors and potentially used to control for healthy user
bias in pharmacoepidemiology studies.

246. Up in Smoke! Capturing Smoking History from Clinical
Notes

Tyler B Forbush, Scott L DuVall. VA Salt Lake City Health
Care System, Department of Veterans Affairs, Salt Lake City,
UT, United States

Background: Tobacco use affects many diseases and treat-
ments, including rheumatoid arthritis. Smoking status and
quantity is usually recorded in text notes and a tool is
needed to extract and structure the information for epi-
demiologic studies.

Objectives: While smoking information is clinically
important, it is difficult to use in retrospective analyses
without chart review. As part of the VA Rheumatoid
Arthritis Registry, we developed an algorithm to detect
smoking status and capture pack-year information.

Methods: Our approach was to classify each mention of
smoking information in preparation for a patient level
determination. This allows flexibility when dealing with
changing status over time. Machine learning was used to
classify the instance as ‘‘current smoker,’’ ‘‘past smoker,’’
‘‘non-smoker,’’ or ‘‘unknown.’’ Each patient may have
many instances, and for this study we used the most com-
mon instance classification as the patient’s status at their
most recent visit. Text surrounding terms like ‘‘smok*,’’
‘‘cigar,’’ and ‘‘tobacco’’ was then processed using patterns
for numeric values of quantity, frequency, and duration.
These were extracted individually and multiplied to yield
pack-years.

Results: Of 225 patients were manually reviewed, of
which the smoking status was predicted correctly 182
times (80.8%), with a total of 11,142 instances. Prediction
of current smokers was correct 48/50 (96.0%), non-smok-
ers was correct 52/55 (94.5%), and whether a patient has
ever smoked or not was correct 211/225 (98.6%). Former
smokers were the most difficult to classify, with 82/120
correct (68.3%). Of the 38 misclassified former smokers,
27 (71.0%) were classified as current and 11 (29.0%) were
classified as non-smokers.

Conclusions: This method is effective at classifying current
smokers, non-smokers, and lifetime use of tobacco, thus
facilitating large-scale use of smoking information for
research and quality measures on current smoking behav-
ior or risks associated with use. The most difficult classifi-
cation is former smokers because the notes often indicate
non-smoker without indicating the patient formerly
smoked.

247. Development of a Web-Based Interactive Tool to Display
Cohort Characteristics from a Variety of Patient Populations
and Data Sources

Aaron WC Kamauu,1 Emily Dastrup,1 Scott L
DuVall.2 1Anolinx LLC, Salt Lake City, UT, United States;
2VA Salt Lake City Health Care System, Salt Lake City, UT,
United States.

Background: Basic descriptive statistics are commonly
generated for patient cohorts used in any pharmacoepi-
demiologic study, often in a single large excel file with
many worksheets. For an epidemiology department, it is
difficult to quickly review all the the cohorts previously
created across disease areas and compare characteristics
for a given cohort across data sources.

Objectives: To develop a web-based interactive tool to
easily identify patient cohorts and display descriptive
cohort characteristics.

Methods: As claims and electronic medical record data
sets are commonly available as SAS files, we used SAS to
define criteria which were used to create cohorts. Cohort-
specific results were output in defined templates that con-
tained all the descriptive characteristics of the cohort,
which can include breakdowns by demographics, comor-
bidities, medications, lab values, etc. These output files
were easily uploaded and automatically parsed into a
database structure through a drag-and-drop mechanism.
The tool was developed to be flexible enough to receive
any type of descriptive information about the cohorts.
The web tool displays cohorts by therapeutic area and dis-
ease area. Users can search for or browse the available
cohorts. Since cohorts can be defined differently in each
disease area, a basic attrition table is displayed which
shows the number of patients and the criteria used to
define each of the cohorts. When the user selects a cohort,
the website displays all the available descriptive cohort
characteristics. The user can toggle between reports and
choose to view the results in a tabulated or graphical for-
mat. The user is also given the option to download all the
results in an excel file (tabulated) or pdf file (graphical for-
mat). Information for cohorts defined with the same crite-
ria can be compared across data sources.

Results: This system was developed and tested using anal-
ysis results from 45 cohorts covering 15 medical condi-
tions.

Conclusions: This tool provides an easy way to upload
analysis results and quickly explore them across different
medical conditions and data sources.
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248. Analysis of Unbalanced Contingency Tables of Web-
Based Potential Adverse Event Reports

Michael J Goodman,1 Olivia R Sheng,2 Mark Valentine,2

Frederick S Albright,1 Beilai Cai.1 1Pharmacotherapy,
University of Utah, Salt Lake City, UT, United
States;2Operations and Information Systems, University of
Utah, Salt Lake City, UT, United States.

Background: Alternative to spontaneous reporting sys-
tems are being developed. These new data sources present
different statistical challenges.

Objectives: The objective of this paper is to examine dif-
ferent methods of analyzing large unbalanced contingency
tables generated from patient web forums using natural
language processing. The generated contingency tables are
unbalanced compared to spontaneous reporting systems
because the NLP has to be set to search initially for spe-
cific drugs and for specific conditions based on the initial
training set.

Methods: Using a dataset of 1,000 products and 2,284
conditions we tested the sensitivity of standard dispropor-
tionality methods to influential cells, rows, and columns.
We computed the point estimate and 95% confidence
interval for the proportional reporting ratio (PRR),
reporting odds ratio (OR), and the Bayesian Confidence
Propagation Neural Network (BCPNN) implementation
of the information component. Four methods of remov-
ing balance and noise problems were tested: requiring cells
counts of at least 10, requiring at least 100 reports from
an individual drug or for an event, removing Pearson
residuals above 2.0, and removing rows and columns with
more than 5,000 observations in the dataset.

Results: The data consisted of 2,284,000 cells, of which
96.81% had no observations. The baseline estimates with-
out restriction found 27,195 statistically significant
(p < 0.05) drug-event combinations using the PRR,
27,052 using the ROR, and 9,014 using the BCPNN.
Requiring counts of at least 10 reduced statistically signifi-
cant effects to 5,261, 5,332, and 5,373. The Pearson resid-
ual criterion reduced significant cells to 9,448, 9,282, and
4,394. Using cerivastatin and rofecoxib as test cases, mus-
cle weakness manifesting as back pain was identified by
BCPNN in all methods except for when 100 reports or 10
events per cell were used for deletion. No significant car-
diovascular effects were found for rofecoxib.

Conclusions: No method completely removes noise with-
out also eliminating known signals. Using preliminary
data, limits of 10 events per cell may be too restrictive in
small contingency tables.

249. Prevalence of Comorbidity of Chronic Diseases: A South
African Pharmacy Benefit Management Company (PBM)
Database Analysis

Lourens Rothmann, Martie S Lubbe, Jan J Gerber, Anne-
Marie Bekker. Medicine Usage in South Africa (MUSA),
School of Pharmacy, Potchefstroom, South Africa

Background: The major impact of chronic diseases, with
regard to their large disease burden and associated costs,
has placed them at the fore of international and South
African (SA) strategic health priorities. Integral to this is
the increasing number of patients with multimorbidity of
chronic conditions.

Objectives: To determine the prevalence of comorbidity
of the most prevalent chronic diseases (as defined in the
SA Chronic Disease List [CDL]).

Methods: A cross-sectional study was conducted. Data
were obtained from a SA PBM company for 2008. The
database consisted of 974,497 patients. The CDL included
all chronic disease (n = 26) that must be covered by med-
ical schemes as part of the prescribed minimum benefit
package.

Results: A total of 190,519 patients (19.5%,
n = 974,497) had ‡1 CDL conditions, with an average
number of 1.60 (SEM = 0.001; 95% CI, 1.598–1.601)
CDL conditions per patient. 56.0% (n = 106,698) of
these patients had only one CDL condition, 28. 8%
(n = 54,782) had two, 11.28% (n = 21,486) had three
and 4% (n = 7,553) had more than three. The most pre-
valent CDL conditions were hypertension (64.3%), hyper-
lipidemia (32.6%), Type 2 diabetes (15.8%),
hypothyroidism (14.9%) and asthma (4.4%). Hyperten-
sion patients experienced an average of 1.83 (SEM =
0.003; 95% CI, 1.82–1.84) CDL conditions: only hyper-
tension (44.4%), hypertension with hyperlipidemia
(15.1%), hypertension and Type 2 diabetes (6.9%), and
hypertension with hypothyroidism (5.0%). Patients with
hyperlipidemia had an average of 2.24 (SEM = 0.003;
95% CI, 2.23–2.25) CDL conditions: hyperlipidemia with
hypertension (29.4%), only hyperlipidemia (23.1%),
hyperlipidemia with hypertension and Type 2 diabetes
(8.3%). Type 2 diabetes patients had an average of 2.40
(SEM = 0.005; 95% CI, 2.39–2.41) CDL conditions:
Type 2 diabetes with hypertension (27.9%), only Type 2
diabetes (19.3%), Type 2 diabetes with hypertension and
hyperlipidemia (17.2%).

Conclusions: This study emphasised the need for increased
research to provide an appropriate scientific basis on
which to build evidence based care guidelines for patients
with multimorbidity of chronic conditions.
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250. Using Natural Language Processing of Electronic Health
Records to Identify Patients with ANCA-Associated
Vasculitides in the Veterans Affairs

Scott L DuVall,1 Aaron WC Kamauu,2 Pavel Napalkov,3

Andrew T Anglemyer,3 Ronald A Cantrell,3 Curry L
Koening.1 1VA Salt Lake City Health Care System, Salt
Lake City, UT, United States; 2Anolinx LLC, Salt Lake City,
UT, United States; 3Genentech Inc, South San Francisco, CA,
United States.

Background: Studying patients with an ANCA-associated
vasculitis (AAV) is a challenge due to difficulty in distinct
case ascertainment between subtypes using only ICD-9
diagnosis codes: Granulomatosis with polyangiitis (We-
gener’s, GPA), microscopic polyangiitis (MPA) and
Churg-Strauss syndrome (CSS). One code is designated
for GPA (ICD-9,446.4); however, this code is often used
for the other AAV subtypes. Having only one specific
code to identify these diseases makes it difficult to distin-
guish between the subtypes and underestimates the num-
ber of MPA and CSS cases. In addition, AAV is rare,
requiring a large population for meaningful research.
Electronic Health Record (EHR) data provide more gran-
ular information via the narrative text of clinical notes.

Objectives: Our objective was to use Natural Language
Processing (NLP) to accurately identify patients with an
AAV in a large, population-based database.

Methods: The Department of Veterans Affairs (VA) is the
largest health care system in the U.S., providing care for
approximately 6 million active veterans at over 1,400
points of care. The VA EHR database contains over
20 million patients. Using this database, we applied NLP
to extract text from clinical notes that could identify the
type of AAV the patient was diagnosed with. Clinical spe-
cialists and NLP experts determined various ways physi-
cians document an AAV diagnosis in their clinical notes.
These terms were used to develop and train the NLP,
which was then validated against manual chart review to
determine it’s accuracy and reliability in identifying these
AAV cases.

Results: Of 2,204 patients were found with ICD-9 code
446.4 in the VA between 1/1/1999 and 12/31/2011. Fur-
ther results, including detailed NLP validation and exact
counts of patients for each subtype of AAV, will be pre-
sented.

Conclusions: This study utilized NLP to leverage identify
patients with medical conditions that are more granular
than available diagnosis codes. In a follow-up study, AAV
cases will be compared to commonly used AAV-related
ICD-9 codes. In addition, AAV cases will be furthered
studied in terms of clinical characteristics and specific out-
comes of interest.

251. Impact of Pharmacy Benefit Eligibility on Morbidity in a
USMedical Claims Database

James R Williams, Cathy Lally, Anne Dilley. Safety and
Benefit Risk Management, Biogen Idec, Cambridge, MA,
United States

Background: US medical claims databases are often used
to calculate background rates when evaluating adverse
events. Not all beneficiaries have concurrent pharmacy
benefits; however, it is often unclear whether these benefi-
ciaries truly are without pharmacy benefits or have bene-
fits not captured in the database. Potential biases
introduced by the inclusion/exclusion of these beneficiaries
have not been well studied.

Objectives: This study’s objective was to estimate the
impact of pharmacy benefit eligibility on the prevalence
and incidence of morbidity and health care utilization in a
large US medical claims database.

Methods: A random sample of medical beneficiaries in a
large US medical claims database with continuous enroll-
ment from 2004 to 2007 was selected for this cohort study.
Only beneficiaries with either concurrent or no record of
pharmacy benefits during this period were included. Mor-
bidities were summarized by a score developed by Gagne
et al. Healthcare utilization was summarized by the num-
ber of outpatient and emergency room encounters and
total days hospitalized each year. Longitudinal trends in
morbidity and health care utilization were assessed using
generalized estimating equations.

Results: At baseline, beneficiaries without pharmacy ben-
efits (n = 1,515,455) had greater morbidity summary
scores than beneficiaries with pharmacy benefits
(n = 1,513,682) (0.037 vs. 0.031, p < 0.0001) and had
more outpatient encounters, but fewer emergency room
encounters and shorter hospitalizations. Of the 20 morbid-
ity categories in the summary score, patients without
pharmacy benefits had an increased risk of 5 morbidities
but a decreased risk of 13 morbidities (Odds ratio: 0.87–
1.23). The between group difference in rate of change in
the comorbidity score was characterized by b (no phar-
macy benefits) = -0.008 and b (no pharmacy bene-
fits · year) = 0.008.

Conclusions: Beneficiaries without pharmacy benefits had
a small but statistically significant increase in baseline
morbidity, but overall had a lower risk for incident mor-
bidity and had a differential pattern of healthcare utiliza-
tion. Further study should evaluate the impact of these
differences on medical claims studies.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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252. Self-Controlled Design in Pharmacoepidemiology:
Systematic Review of Methodology and Application

Sun-Young Jung,1 Ju-Young Shin,2 Nam-Kyong Choi,3

Joongyub Lee,3 Jong-Mi Seong,2 Ye-Jee Kim,2 Byung-Joo
Park.1,2,3 1Korea Institute of Drug Safety and Risk
Management, Seoul, Korea; 2Seoul National University
College of Medicine, Seoul, Korea; 3Medical Research
Collaborating Center, Seoul National University Hospital/
Seoul National University College of Medicine, Seoul, Korea.

Background: The use of self-controlled designs in phar-
macoepidemiology has undergone considerable growth.
Commonly used designs include case-crossover (CCO)
design in which each case serves at its own control during
different periods, and self-controlled case series (SCCS)
designs in which each case’s given observation time is
divided into control and risk periods.

Objectives: To systematically review for CCO and SCCS
used to study the relationship between drug use and out-
comes including morbidity, mortality, compliance, from
the standpoint of methodology and application.

Methods: A search was made of the MEDLINE and EM-
BASE databases, with keywords of ‘‘case crossover,’’
‘‘case-crossover*,’’ ‘‘self controlled case series,’’ and ‘‘self
controlled design*.’’ Among the searched studies, we
excluded studies not related to pharmacotherapy (Non-I),
and review or comments papers (Non-S). As methodologi-
cal view, the following information was extracted: author;
study location; year; data source; type and number of
population; type of self-controlled design; exposure vari-
able(s); outcome variable(s); number and length of risk
windows (case/ control periods) and risk intervals, con-
trolling confounding factors; and whether or not effect
modification was analyzed.

Results: The review covered 102 papers that fulfilled the
inclusion criteria. Of these, 62 were CCO, and 40 were
SCCS. The most frequent outcome variables were those
relating to hospitalization. Eighteen percent of studies
were registry-based, and 72% of studies used claims data-
base. Among SCCS studies, 25 (62.5%) were related to
vaccine safety. Length of risk windows ranged from hours
to 180 days. As the statistical analysis, 92% of CCO stud-
ies and 90% of SCCS studies controlled for potential con-
founders or effect modifications.

Conclusions: Variable types of exposure/ outcome win-
dows and statistical methods have been applied. The
results can provide guidelines for the design, analysis, and
reporting of studies that employing self-controlled designs
in pharmacoepidemiology.

253. Using Marginal Structural Logistic Modelling for Risk
Ratio Estimation in Longitudinal Pharmacoepidemiological
Studies

Igor Karp. Department of Social and Preventive Medicine,
University of Montreal, Montreal, QC, Canada

Background: Logistic regression is one of the most com-
monly used statistical models used in pharmacoepidemio-
logical research. While the odds ratio (OR) estimated in
such models provides a close approximation of the risk
ratio (RR) when the outcome is rare, other approaches
are needed when the outcome is relatively common.
Zhang and Yu (JAMA, 1998) proposed a method that
has gained considerable popularity but was subsequently
shown to produce biased estimates. We hypothesize the
use of marginal structural logistic modeling (MSLM) can
enable valid translation of logistic-regression-based esti-
mates of the OR to the RR.

Objectives: To assess the performance of MSLM in RR
estimation in longitudinal pharmacoepidemiological stud-
ies.

Methods: We carried out a series of statistical simulations
comparing the performance of several methods of estimat-
ing the RR: (1) ‘‘naive’’ OR approximation to the RR; (2)
the Zhang and Yu method; (3) MSLM; (4) log-binomial
regression modeling; (5) Poisson regression modeling; (6)
Cox proportional-hazards modeling. Several scenarios
were considered: (1) OR is constant across the covariate
strata and the covariate is not a confounder; (2) RR is
constant across the covariate strata and the covariate is
not a confounder; (3) OR is constant across the covariate
strata and the covariate is a confounder; (4) RR is con-
stant across the covariate strata and the covariate is a con-
founder.

Results: In the context of inconstant OR but constant RR
across covariate strata, the Zhang and Yu method is
biased when used for estimation of both the effect on the
average risk in the whole population and the effect in the
individuals at the average risk. Moreover, this bias pre-
vails even in the absence of confounding. In the context of
both constant and non-constant ORs across strata, the
MSLM-based method allows unbiased estimation of the
RR. The MSLM-based method is asymptotically unbi-
ased both in presence and absence of confounding.

Conclusions: Marginal structural logistic regression mod-
eling provides an unbiased and reasonably precise method
of RR estimation in longitudinal pharmacoepidemiologi-
cal studies.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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254. Implications of Immortal Time When Outcomes Are
Non-Fatal

Caihua Liang,1 John D Seeger,1,2 David D
Dore.1,3 1Epidemiology, OptumInsight, Waltham, MA,
United States; 2Division of Pharmacoepidemiology and
Pharmacoeconomics, Harvard Medical School/Brigham and
Women’s Hospital, Boston, MA, United States; 3Departments
of Health Services, Policy and Practice and Epidemiology,
Brown University, Providence, RI, United States.

Background: Misclassification or exclusion of immortal
time can bias effect estimates toward showing a protective
effect of exposure, often severely. However, the amount of
bias introduced in studies with non-fatal outcomes is
unclear.

Objectives: To develop a framework to quantify the mag-
nitude of bias from mishandling immortal person-time in
studies with non-fatal outcomes within the context of an
applied example.

Methods: We extended Suissa’s formula for quantifying
bias from excluded immortal time to settings with non-
fatal outcomes, assuming a constant rate of outcome. We
then quantified event-depleted (immortal) time bias within
a cohort study with a largely non-fatal outcome. In this
study, patients were preferentially accrued into the
exposed cohort even where prior eligible exposure to a
comparator existed. We then reconstructed these cohorts
with persons entering the cohort for which they first quali-
fied, thereby avoiding the exclusion of event-depleted time
by assigning it (and events occurring during it) to the cor-
rect cohort.

Results: In the study, 37% of patients in the exposed
cohort had eligible comparison exposure prior to cohort
entry. However, the incidence rates were similar in both
formulations of the cohorts, suggesting that there was lit-
tle or no bias from the excluded event-depleted time.
Assuming that the excluded event-depleted person-time
for the 37% of patients was 66% as long as the person-
time in the comparison cohort and that the incidence
rate in the comparison cohort was twice that in the
event-depleted time, there would be an appreciable
underestimation of rate ratios (% bias = 80%). Had the
event-depleted time been completely event-free, the per-
cent bias would have been 60%. Graphical depictions of
the percent bias provide a visual demonstration of the
effect.

Conclusions: The magnitude of event-depleted time bias
depends on the ratio of incidence rates in the event-
depleted time and the comparison cohort, and the amount
of excluded or misclassified person-time. In plausible sce-
narios, the resulting bias can be negligible or appreciable
depending on these parameters, and can be quantified in a
straightforward fashion.

255. Methods to Improve Study Representativeness in
Prospective Observational Research

William K Mountford. Department of Epidemiology, PPD,
Inc., Wilmington, NC, United States

Background: Prospective observational studies enable the
evaluation of efficacy and safety of medications in a more
diverse population as compared to randomized clinical tri-
als. Furthermore, the objective of such a study design may
be to understand how a medication is utilized in a real
world setting.

Objectives: The objective of the current study is to
describe analytical methods that can be implemented to
improve study representativeness with respect to a target
population.

Methods: The development of an enrollment model will
be described. The enrollment model includes sections
describing site identification, site selection, and patient
enrollment. The purpose of developing an enrollment
model is to understand the distribution of key population
parameters and how best to select patients and sites.

Results: Once the disease and geographical target popula-
tions are determined, one can utilize disease incidence/
prevalence data to model the patient distribution for the
study population. For instance, the GLOBOCAN data-
base provides country-specific prevalence and incidence
estimates for numerous cancer types. Within each country,
a feasibility assessment can be used to identify sites that
treat the disease of interest and determine the distribution
of other site parameters (e.g., urban vs. rural; various phy-
sician specialties). Site selection for a study is based upon
the site identification findings. The number of sites
selected per country should be proportionate to the overall
disease population estimates. For example, if 10% of the
target disease population is located in France, then 10%
of the sites should be allocated to France. Furthermore,
sites may be selected within a country aligned with the dis-
tribution of a country-specific site parameter. Lastly,
patient enrollment should be based on a systematic
approach (i.e., consecutive enrollment) to reduce physician
selection bias. Site enrollment caps may be utilized to
reduce the likelihood of over enrollment in a given loca-
tion or site type.

Conclusions: When designing a prospective observational
study, population estimates can be utilized to improve the
representativeness of the study population with respect to
the target population.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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256. A Framework for Simulation Studies Based on Complex
Healthcare Utilization Data for Methods Evaluation

Jessica A Myers, Sebastian Schneeweiss, Jennifer Polinski,
Jeremy A Rassen. Division of Pharmaocoepidemiology and
Pharmacoeconomics, Department of Medicine, Brigham and
Women’s Hospital and Harvard Medical School, Boston, MA,
United States

Background: Monte Carlo simulation is a popular tool
for studying the performance of statistical methods. How-
ever, the performance of new, computationally intensive
methods for confounding adjustment rests on the infor-
mation available in healthcare claims databases. The data-
generating models used for simulation studies evaluating
these methods should reflect the complex relationships
among the thousands of measured variables in these data-
bases.

Objectives: To develop a framework for simulating data
that have a known exposure effect while preserving the
complex covariance structure among covariates and expo-
sure observed in an empirical claims database.

Methods: In this framework, exposure, follow-up time
and covariates are drawn from observed claims. The esti-
mated multivariate association between covariates and
outcome is used with a specified event rate and exposure
hazard ratio (HR) to calculate the probability of outcome
for each patient, based on his covariates and follow-up
time. Binary outcome variables are simulated with these
probabilities. To evaluate our framework, we applied it to
a sample of 100,000 patients in a national insurance claims
database who initiated simvastatin plus ezetimibe or a sta-
tin alone. We extracted 61 pre-exposure covariates and
followed patients for a composite cardiovascular outcome.
We simulated 500 outcome variables with a HR of 1.0
and an event rate of 4/100 person-years.

Results: In the simulated data, the mean event rate was
3.9 (SD: 0.1), close to the target value. The covariance
among covariates and exposure was identical in observed
and simulated data. Associations between covariates and
outcome were also similar in observed and simulated data;
for example, the crude rate ratio between prior myocardial
infarction and outcome was 3.5 in observed data and 3.4
(SD: 0.3) on average in simulated data.

Conclusions: The Monte Carlo simulation framework cre-
ated datasets that reflected the observed complex data
structure, but had the advantage of an investigator-speci-
fied event rate and exposure effect. This framework can be
used to evaluate methods for comparative safety and
effectiveness analyses in realistic data.

257. A Hybrid Empirical/Simulation Approach to Testing the
Performance of the High-Dimensional Propensity Score

Jeremy A Rassen, Jessica Myers, Jennifer M Polinski,
Sebastian Schneeweiss. Division of Pharmacoepidemiology,
Brigham and Women’s Hospital and Harvard Medical School,
Boston, MA, United States

Background: The automated high-dimensional propensity
score (hd-PS) algorithm, which empirically selects vari-
ables for propensity score (PS) inclusion based on fre-
quency, prevalence and potential to cause bias, has been
shown to perform as well as or better than investigator-
driven covariate selection in a variety of datasets, but has
not been tested in simulation. Since the algorithm relies on
the complex inter-variable relationships in real-world
datasets, fully synthetic simulation settings is not suffi-
cient.

Objectives: We created a simulation environment that
maintained the complexity of real-world data but added a
known treatment effect, and employed it to test the perfor-
mance of the hd-PS algorithm against standard multivari-
ate adjustment.

Methods: From administrative claims data, we sampled
100,000 patients out of a cohort of 344,857 individuals
65+ who initiated either statin therapy alone or simvasta-
tin plus ezetimibe. We followed these patients for a com-
posite cardiovascular outcome. We also collected data on
61 confounders. For each patient, we calculated a proba-
bilty of outcome based on observed multivariate con-
founder-outcome associations and an investigator-
specified hazard ratio (HR) of 1.0. We simulated 100 out-
comes per patient; to allow for a rich propensity score
(PS), exposure distribution and confounder-exposure
associations were unmodified. We applied multivariate
adjustment and compared the results to adjustment by a
PS including age, sex, and 500 variables selected by hd-PS
from among all drug dispensings and inpatient and outpa-
tient diagnoses and procedures, recorded in the 6 months
prior to treatment initiation.

Results: Across the 100 simulations, the mean crude HR
was 0.92; age/sex adjustment raised this HR to 0.95. Mul-
tivariate adjustment yielded a mean HR of 0.97. Replac-
ing multivariate adjustment with adjustment by hd-PS
also yielded an HR of 0.97. Standard errors were similar.

Conclusions: In our study, hd-PS provided confounding
adjustment that was as good as investigator-driven vari-
able selection. The hd-PS approach can offer bias reduc-
tion with minimal investigator input, and may be suitable
for use in automated systems.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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258. Propensity Score Development in a Rare Disease
Registry

Amanda B Wilson, Alexander Cole. Epidemiology, Genzyme,
a Sanofi company, Cambridge, MA, United States

Background: Rare diseases have very small patient popu-
lations and have variable severity/progression, age at diag-
nosis, and regional treatment patterns that make analysis
of outcomes difficult. Registries have been established to
track the disease and treatment outcomes of some rare dis-
eases. Varying patient characteristics and ethical implica-
tions of withholding treatment in a clinical trial control
group make it difficult to study effects of prompt initiation
of treatment after diagnosis.

Objectives: Assess the feasibility of creating a propensity
score (PS) for registry analyses comparing prompt initia-
tion of treatment after diagnosis with delayed treatment
initiation in adult patients in a rare disease registry.

Methods: We identified adult treated patients in the regis-
try with symptom onset >12 months of age who initiated
treatment after commercial availability and were not inva-
sively ventilated at treatment initiation. We evaluated the
distribution of demographic/clinical characteristics across
time to treatment initiation period (early vs. delayed treat-
ment, defined by the median time to treatment initiation)
and outcome (invasive ventilation or death). Inclusion of
variables in the PS was based on a p-value £0.10 in the
relationship with both the exposure and outcome. Odds
ratios (ORs) and 95% confidence intervals (CIs) from the
PS model are reported.

Results: The registry contained 1,003 patients (October
2011); 404 treated adult patients met study entry criteria.
Median time to treatment was 12.1 years; 25 patients had
a record of invasive ventilation or death. In the PS model,
ORs for receiving earlier treatment initiation were 0.96
(95% CI 0.95, 0.98) for age at treatment initiation
(p < 0.001), 0.48 (95% CI 0.30, 0.74) for having a respi-
ratory symptom (p = 0.001), and 1.90 (95% CI 1.22,
2.94) for receiving a diagnosis in 2009–2011 compared
with 2006–2008 (p = 0.004). The PS model had a c-statis-
tic of 0.69.

Conclusions: There are important confounders in the rela-
tionship between early treatment initiation and invasive
ventilation or death that must be addressed. A small
patient population limits use of multiple covariate adjust-
ments. Implementing the PS methodology is feasible in a
rare disease registry.

259. Bootstrap-Based Aggregation Method for Distributed
Time-to-Event Analyses of Medication Effects

Marie-Eve Beauchamp,1 Michal Abrahamowicz,1,2 Rolina
van Gaalen,2 Robyn Tamblyn.1,2,3 1Division of Clinical
Epidemiology, McGill University Health Centre, Montreal,
QC, Canada; 2Department of Epidemiology, Biostatistics and
Occupational Health, McGill University, Montreal, QC,
Canada; 3Department of Medicine, McGill University,
Montreal, QC, Canada.

Background: Pharmacoepidemiological studies of drug
effects on clinical outcomes performed across several
countries (or jurisdictions), with the constraint that indi-
vidual-level data cannot be shared between the countries,
require using aggregation methods for combining results
obtained from each country. However, in complex models
where, for example, the drug-outcome relationship is rep-
resented by a function, standard meta-analysis methods
cannot be used.

Objectives: Develop and validate an aggregation method
for distributed analyses done with standard or complex
time-to-event models, without having to pool data from
the different sites or transfer individual-level data from
one site to another. Develop an adequate procedure for
testing the statistical significance of the drug effect and
heterogeneity of effects across sites.

Methods: We propose a new computationally intensive
aggregation method requiring that each site fits the model
to its data and applies a non-parametric bootstrap.
Resulting regression estimates are transferred to a data
analysis center that aggregates estimates and uses a dou-
ble-bootstrap for estimating confidence intervals (CIs).
We validated the method in simulation studies with differ-
ent scenarios assuming that treatment effects are homoge-
neous or heterogeneous across sites. The Cox model was
used for the analyses. Results from the proposed method
were compared to the ideal (gold standard), but practi-
cally unfeasible, method of pooling individual-level data
from the different sites and fitting a Cox model on this
pooled dataset.

Results: Unbiased estimates of the drug effect were
obtained for the proposed method and estimates were
highly correlated (r ‡ 0.99) with those from the pooled
data analysis. CIs were 30% to 220% wider for the pro-
posed method, with wider CIs when the heterogeneity of
drug effects was larger across sites. Power and type I error
rates obtained from the proposed testing procedure were
similar to results for the pooled data analysis.

Conclusions: Despite increased variance, our proposed
method offers unbiased estimates and accurate inference.
The method can be used in distributed analyses relying on
complex drug-outcome models.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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260. Choices in Analytically Defining Dichotomous Covariates

Steven M Brunelli, Joshua J Gagne, Krista F Huybrechts,
Amanda R Patrick, Shirley Wang, John D Seeger. Division
of Pharmacoepidemiology and Pharmacoeconomics, Brigham
and Women’s Hospital and Harvard Medical School, Boston,
MA, United States

Background: When availability of historical data differs
among subjects, investigators might choose between using
all available (AA) historical data and considering only
data from a collectively shared fixed window (FW) in
defining covariates (C). Dichotomous covariates are
assumed to be absent unless a claim for the condition is
observed. This choice (AA or FW) represents a tradeoff
between misclassification and differential ascertainment.

Objectives: To compare bias resulting from the AA vs.
FW approach for C ascertainment.

Methods: The effect estimate of interest in this simulation
study was the risk ratio representing the effect of a dichot-
omous exposure (E) on a dichotomous outcome (D)
(modeled as RRtrue), in the presence of a single measured
dichotomous C. Across simulations we varied the associa-
tions among E, D, C, the time window of available histori-
cal data (Coverage), the likelihood of contact with the
medical system (Seen), and an unmeasured confounder
(U). Subjects were required to have at least 6 months of
historical data. Operational values of C were:

C*AA = C if Seen = 1 and Coverage = 1 in any his-
torical month; =0 otherwise
C*FW = C if Seen = 1 in historical months -6 to -1 (in

whcih Coverage = 1 for all subjects); =0 otherwise
The risk ratio of E on D was estimated using Mantel-

Haenszel methods stratified on C*AA and C*FW to esti-
mate RRAA and RRFW respectively.
Results: In the base case scenario (RRtrue = 2; no U),
RRAA (2.03; 95% CI 1.89–2.18) was less biased than
RRFW (2.14; 95% CI 1.99–2.29); RRAA less biased in
88% of replicates. Differences between RRAA and RRFW

(favoring RRAA) were magnified at higher modeled con-
founder strength, and greater prevalences of C and E.
Upon introduction of U, RRAA remained less biased than
RRFW except when U had potent and discordant associa-
tions with E and D; this pattern was consistent irrespective
of effects of U on C, Coverage, and Seen.

Conclusions: In operationally defining time-invariant
dichotomous C, the AA approach provides less biased
estimates than the FW approach in most instances. Con-
trary to current practice, investigators should consider
defining C based on all available data except in situations
where U is anticipated to have potent and discordant
effects on E and D.

261. Variance Estimate of Instrumental Variable Two-Stage
Logistic Regression Causal Odds Ratio Estimator

Bing Cai,1 Thomas R Ten Have,2 Dylan S
Small.3 1Epidemiology, Pfizer Inc, Collegeville, PA, United
States; 2Department of Biostatistics and Epidemiology,
University of Pennsylavania Perelman School of Medicine,
Philadelphia, PA, United States; 3Department of Statistics,
University of Pennsylvania Wharton School, Philadelphia, PA,
United States.

Background: Two-stage logistic regression (2SLR),
including two-stage predictor substitution (2SPS) and
two-stage residual inclusion (2SRI), is often used in instru-
mental variable (IV) analysis of binary outcome when
there is unmeasured confounding. The 2SPS and 2SRI IV
approaches generally involve, as a first stage, the modeling
of treatment as a function of the IV and then the second-
stage modeling of outcome as some function of predicted
treatment or residual from the first stage regression. For
either 2SPS or 2SRI approach, the naı̈ve variance estimate
obtained from the second stage regression model is not
correct, since it does not adjust for the variability of the
predicted treatment or residual as a covariate in the sec-
ond stage regression.

Objectives: We propose adjusted variance estimators of
treatment effects estimated by 2SLR. We also evaluate
performance of these variance estimators by simulation.

Methods: We use Wooldridge’s approach for two-step M
estimation to derive the variance estimator of the 2SPS
and 2SRI estimators of the log odds ratio. We derive sepa-
rate objective functions for the first and second stage mod-
els from which we obtain separate score and Hessian
equations. Then we used the sandwich estimator, which
was adjusted for the first-stage regression, to estimate the
variances. We use simulation to compare these adjusted
variance estimators with the naı̈ve variance estimators as
well as with bootstrap estimates of variance.

Results: The adjusted estimators provide approximately
unbiased estimates of the true variance but the naı̈ve esti-
mators without the adjustments are biased, and the bias
can be as high as 32% under the condition of weak IV.
The sandwich estimators of variance we propose are also
superior to the bootstrap approach. This study also shows
that the 2SRI method has a larger variance than the 2SPS
method, which means there is a trade-off between preci-
sion and accuracy.

Conclusions: When we use the two-stage logistic regres-
sion to do the IV analysis, we have to adjust the variance
estimates for the first-stage regression. The sandwich esti-
mators we propose are accurate for both 2SPS and 2SRI
approaches.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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262. Sample Size and Serious Adverse Events in Late Phase
Comparative Studies

Terry A Cox. Scientific Affairs, Outcome, the Real World and
Late Phase Division of Quintiles, Inc., Rockville, MD, United
States

Background: If a clinical study reports one or more seri-
ous adverse events (SAEs) in patients exposed to a spon-
sor’s product but none in patients exposed to a
comparator, the result is unfavorable for the sponsor
whether or not the difference in SAE rates is statistically
significant. This unfavorable outcome can occur by
chance, even when the underlying SAE rates are the same
in the two treatment groups. For example, if a study has
80% power to detect one or more SAEs in each treatment
group, there will be a 1 in 6 (16%) chance of having SAEs
in one treatment group and not the other. This paper
investigates two strategies for limiting the risk of this unfa-
vorable outcome.

Objectives: To investigate strategies for sample size calcu-
lation in comparative studies that record adverse events.

Methods: (1) One strategy is to select sample sizes so that
the maximum probability of finding SAEs in one group
but not the other is set at a threshold, say 5%. (2) Another
strategy is to assign relative values (utilities) to the four
possible SAE outcomes, recognizing that the effects of
finding SAEs in one group but not the other are not sym-
metric between groups. Sample sizes are those required
for a beneficial expected utility.

Results: (1) If the threshold probability for an unfavor-
able outcome is set at 5%, and the SAE rate is 1/10,000,
then the sample size should be either fewer than 543 or
more than 29,415 per treatment group. (2) If utilities are
set at -0.3, -1, 0.5, and 0.2 for finding SAEs in (1) both
groups, (2) sponsor product only, (3) comparator only,
and (4) neither group, respectively, the sample size should
be fewer than 2,877 in each treatment group when the
SAE rate is 1/10,000.

Conclusions: When designing comparative clinical studies
in which SAEs are recorded, consideration should be
given to the risk of finding SAEs in patients exposed to
the product of interest but not in patients exposed to the
comparator when the population event rates are the same.
If necessary, sample sizes should be adjusted to minimize
this risk.

263. An Efficient and Inexpensive System for the Distribution
and Tracking of Investigational Medicinal Products in
Streamlined Safety Trials

Robert W Flynn, Patrick GMcDonnell, Isla S Mackenzie, Li
Wei, Thomas M MacDonald. Medicines Monitoring Unit,
University of Dundee, Dundee, United Kingdom

Background: Observational studies struggle to detect sta-
tistically significant differences where events are rare and

relative effect sizes are small. Large scale streamlined trials
are increasingly being used to meet post-licensing regula-
tory requirements to investigate the safety of novel medi-
cines. Such trials confer certain legal requirements
together with the need for meticulous record-keeping.
Existing pharmacy structures for distributing Investiga-
tional Medicinal Product (IMP) are resource intensive
and prohibitively expensive for streamlined trial designs.

Objectives: To design and implement a system for elec-
tronically managing and tracking IMP for large scale
streamlined trials such as the Febuxostat vs. Allopurinol
Streamlined Trial (FAST).

Methods: We identified a barcode-based product tracking
system as being the most practical approach. Each bar-
coded packet of IMP is individually tracked following
arrival at the dispensary, into the storage facility, through
dispensing, checking and supply to the patients, before
unused medication is returned to the dispensary for recon-
ciliation and destruction. Electronic records are continu-
ously updated throughout this process. The system
incorporates automated checks and automatically gener-
ates bespoke medication labels, patient direction leaflets
and other paperwork, in either English or Danish, as
appropriate for the patient. Technicians assemble distribu-
tion packs in one work-stream and then check packs on
another work-stream to reduce errors. The system is inte-
grated into the trial electronic Case Report Form (eCRF)
from which regimen changes can be made.

Results: We have developed an inexpensive, robust and
legally-compliant system of managing supply of medica-
tion to study participants. The system is currently being
used to manage the drug supply for the FAST trial which
can involve a variety of complex medication regimens.

Conclusions: We have produced a semi-automated system
formanaging drug distribution that reduces cost,minimises
errors, provides a robust audit trail and improves the qual-
ity and efficiency of drug supply in the clinical trial setting.

264. A Pilot Study to Investigate the Supply of Investigational
Medicinal Product to Patients Via Mail in a Streamlined
Safety Study

Robert W Flynn, Wendy Saywood, Isla S Mackenzie, Li
Wei, Thomas M MacDonald. Medicines Monitoring Unit,
University of Dundee, Dundee, United Kingdom

Background: Large scale streamlined trials are increas-
ingly used to meet post-licensing regulatory requirements
to investigate the safety of novel medicines. Existing struc-
tures for distributing Investigational Medicinal Product
(IMP) are resource intensive and prohibitively expensive
for such trials. The Febuxostat vs. Allopurinol Stream-
lined Trial (FAST) supplies IMP to patients by mail to
minimise these costs. To maximise follow-up it is impor-
tant that patients receive their IMP in a timely manner
without inconvenience.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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Objectives: To investigate the feasibility of delivering IMP
to patients by post.

Methods: Two sizes of specially designed IMP postal-
pack were developed to allow 2-month supplies to be
made to patients. The pack dimensions were: pack A
30.2 · 18.9 · 1.2 cm; pack B 25.4 · 20.4 · 1.6 cm. Vol-
unteers in this study were drawn from staff at six study
centres in the UK. Each participant was mailed 3 combi-
nations of pack A (single, double and triple packs com-
bined) and 2 of pack B (single and double) reflecting the
needs of the study. We assessed: (1) proportion of packs
delivered via the participants’ letterboxes; (2) time to
delivery; (3) degree of inconvenience caused when not
delivered by letterbox; and (4) extent of damage caused
to packs.

Results: Of 270 pack combinations were sent to 54 sub-
jects. Of these, 192 packages (71.1%) were able to be
delivered via the letterbox, 61 (22.6%) were delivered by
other means and 17 (6.3%) packs went undelivered. The
median time to delivery was 1 day. Ninety-five percent of
packages were delivered within 5 days. Missed deliveries
were assessed as ‘‘very inconvenient’’ in 9 cases (3.3% of
total). This would be 9.6% of total including the undeliv-
ered packs. Excessive width was the most common reason
for packs not fitting letterboxes. Of 44 (18.0%) packages
showed some damage: this was all superficial and judged
unlikely to affect the integrity of the IMP.

Conclusions: FAST study medication packs could be
delivered successfully to 70% of volunteers via letterboxes.
Non-delivery of packs resulted in considerable inconve-
nience in up to 10% of cases. To maximise follow-up
amongst FAST patients, the pack widths need to be mini-
mised.

265. Obtaining Risk Ratios from Regression Models: A
Cautionary Tale

David R Gagnon,1,2 Hongsheng Wu,2,3 Kelly Cho,2,4

ElizabethVLawler.2,4 1Biostatistics, Boston University School
of Public Health, Boston, MA, United States; 2MAVERIC,
Department of Veterans Affairs Cooperative Studies, Boston,
MA, United States; 3Department of Computer Science and
Networking, Wentworth Institute of Technology, Boston, MA,
United States; 4Division of Preventive Medicine, Brigham and
Women’s Hospital, Boston, MA, United States.

Background: Poisson, log-binomial (Lbin), and logistic
regression models can be used to estimate cumulative inci-
dence AKA risk ratios (RR). It is known that Log-bino-
mial (Lbin) models may fail to converge and Poisson
models may estimate risk in excess of 100%.

Objectives: To evaluate the Lbin, logistic, and Poisson
regression models on simulated outcomes created using
Framingham Heart Study (FHS) continuous variables as
predictors.

Methods: FHS serum glucose data (N = 5,209) were
standardized and used as a predictor to simulate dichoto-
mous outcomes in logistic, Poisson and Lbin regression
models, with parameters selected to achieve approximately
50% incidence and RR of 1.2 for a 1 SD change in this
example. All three analysis models were evaluated as to
their ability to correctly estimate the RR of the generating
model, agreement among the models as to RR estimates
and differences between true and estimated risk (ER).
Models were characterized as to sensitivity of RR esti-
mates to outliers in the glucose variables.

Results: Poisson model RRs had the best agreement
(D < 1%) with data generated as Lbin or logistic. Lbin
and logistic model RRs showed less agreement with other
model’s data (D = 7.1% and 1.6%, resp.). Lbin RRs had
the greatest sensitivity to outliers even with Lbin data (RR
of 1.194 w/out vs. 1.016 with). Poisson models were less
sensitive (1.162 vs. 1.098). Logistic models showed no sen-
sitivity to outliers. Poisson ERs often exceeded 100%,
deviated up to 40% from truth and were outlier sensitive.
Lbin had up to 20% deviations and were outlier sensitive
while logistic models had up to 10% deviations and were
not sensitive.

Conclusions: With modest effect sizes and 50% incidence,
Lbin models, with failures to converge, poor risk estima-
tion and great sensitivity to outliers are a poor tool in
modeling risk with continuous predictors. Poisson models
were good RR estimators, but ERs >100% and were also
sensitive to outliers. Logistic RR estimates had lower bias
than Lbin models, estimated risk well and never estimated
risk >100%, and all estimates were insensitive to outliers.
Poisson modeling requires care with high incidences and
predictor outliers, especially when ER is important.

266. An Example in Which Omitting an Instrumental Variable
from a Propensity Score Leads to a Biased Estimate of the
Effect of an Exposure

Mark Lunt,1 Richie Wyss,2 Robert Glynn,3 Charles Poole,2

Kenneth Rothman,4 Til Stürmer.2 1Arthritis Research UK
Epidemiology Unit, University of Manchester, Manchester,
United Kingdom; 2Gillings School of Global Public Health,
University of North Carolina, Chapel Hill, NC, United States;
3School of Public Health, Harvard University, Boston, MA,
United States; 4RTI International, Research Triangle Park,
NC, United States.

Background: When using regression to control for con-
founding when estimating the effect of a treatment, con-
trolling for a variable that affects the probability of
receiving treatment but not the outcome reduces precision
without any benefit in reducing bias. However, propensity
methods require that the functional form of the associa-
tion between a confounder and the treatment be correctly
specified.

Objectives: To investigate how controlling for an instru-
mental variable consisting of the interaction between two
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confounders affects the bias in the estimated treatment
effect.

Methods: Two uncorrelated normally distributed vari-
ables, X1 and X2, were simulated with mean 0 and vari-
ance 1. Then a treatment variable, T, was simulated with
logodds (T = 1|X1, X2) = X1 + X2 + X1*X2. A nor-
mally distributed outcome was simulated as Y =
X1 + X2 + T + �, where � had a normal distribution
with mean 0 and variance 1. Samples of size 2,000 were
simulated, 1,000 in total. The effect of T was estimated
using linear regression models both including and exclud-
ing the interaction term X1*X2. Propensity scores were
also calculated both including and excluding the interac-
tion term, and inverse probability of treatment weighting
used to estimate the effect of T.

Results: When using regression to control for confound-
ing, the mean bias in the treatment effect was 0.00 whether
the interaction term was included in the regression or not.
However, the standard deviation of the estimates was
lower when the interaction term was not included (0.048
vs. 0.050). However, when using IPTW to control for con-
founding, omitting the instrumental interaction led to
biased estimates of the treatment effect (mean bias -0.36,
SD 0.18). The bias when the interaction term was included
was reduced to 0.02 (SD 0.19).

Conclusions: When an interaction between two confound-
ers affects the probability of receiving treatment but not
the outcome, and regression is used to control for con-
founding, the interaction term should not be controlled
for. On the other hand, there are situations in which omit-
ting an instrumental variable from a propensity score
model will lead to the introduction of bias.

267. Assessing Therapies in Rare Disease Patients: Re-
Evaluating the N-of-One Crossover Design

JiXian Wang,1,2 Steve Morant,1 Ian Ford,3 Robert W
Flynn,1 Thomas M MacDonald,1 Li Wei.1 1Medicines
Monitoring Unit, University of Dundee, Dundee, United
Kingdom; 2Novartis Pharma AG, Basel, Switzerland;
3University of Glasgow, Glasgow, United Kingdom.

Background: Designing studies to assess drug effect in
rare disease population is challenging, hence innovative
designs to obtain maximum information by comparison
within patients is desirable.

Objectives: To propose an innovative use of the n-of-one
crossover design applied to study populations which
allows estimation of instant and cumulative drug effects
on rare diseases, and to explore its connection to the phar-
macological mechanism via an effect-compartment model.

Methods: We propose n-of-one crossover designs with a
rich pattern of treatment variation yet preserving certain
properties of optimal crossover designs. Acute effects of
treatments are found by the mean of the difference in
response between active treatment and placebo or active

treatment and comparator. Cumulative treatment effects
(representing chronic or disease modifying effects) are
assessed using time-dependent carry over effects that will
likely increase after each active treatment and decrease
after placebo or comparator. The design principle can be
used for other diseases and treatments with rapid or slow
onset and weak or strong carry-over effects or disease
modification effects. Optimal design approaches can be
used to determine treatment allocation and sampling time
based on a drug’s pharmacological characteristics. With
the designs, we model carry-over effects either empirically
or by using the effect compartment model. Performance
of the designs has been evaluated by simulations.

Results: Designs with satisfactory performance and cer-
tain optimal properties were obtained. Using a simulation
approach, we show significant benefit of the design over
the traditional parallel group designs, whether using the
empirical or model based estimation of instant and cumu-
lative treatment effects. Based on the estimation, impacts
of dosing pattern change and non-compliance were also
evaluated, showing flexibility of using the designs to
answer relevant clinical questions.

Conclusions: Appropriate use of crossover design for rare
diseases has clear advantage over traditional parallel
designs. Research on design and analysis methodology
will further strengthen the approach and facilitate its
implement in practice.

268. Characterization of Missing Data in Clinical Registry
Studies: Study Design and Methods

Aaron B Mendelsohn, Pattra W Mattox, Zhaohui Shu,
Nancy A Dreyer, Priscilla Velentgas. Scientific Affairs,
Outcome, A Quintiles Company, Cambridge, MA, United
States

Background: Missing information is a common and
important problem in epidemiology. However, missing
data have not been well-characterized in observational
research studies.

Objectives: To systematically characterize and identify
predictors of missing data in real-world registry-based
studies.

Methods: We are evaluating existing data from diverse
registries selected from different therapeutic and disease
areas, and with different focus (e.g., product, disease) and
sponsor type (e.g., commercial, medical association).
Three data sources will be utilized: a rare disease registry,
a registry addressing comparative effectiveness of treat-
ments for an ophthalmologic condition, and a large proce-
dure registry in a surgical specialty area. Data sources
include medical record and health-care professional-
reported data, as well as patient-reported clinical and
quality of life outcomes. The proportion of missing data
for variables representative of the following domains will
be described: demographics, medical history and disease
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severity, treatment status, and patient-reported outcomes.
Generalized linear mixed effects models, accounting for
within patient and/or within site correlation, will be
employed to identify factors that are independently associ-
ated with specific missing data elements in each registry.
Principles of the method described by Potthoff et al. will
also be employed to test whether missing data is consistent
with the assumptions of MAR+.

Results: Preliminary data analysis including over 1,800
patients for the ophthalmologic disease registry indicates
that the proportion of missing information for baseline
demographic variables age, gender, and race were minimal
(<1%). An index of disease severity was missing in
<10% of patients.

Conclusions: The current project will contribute to the
knowledge gap in the field of missing data in non-random-
ized comparative effectiveness research and will inform
the use of appropriate analytic methods to account for
missing information.

269. What’s on Your Reference Shelf? A Guide to Essential
Pharmacoepidemiologic Guidances

Meg Richards, Erica Velthuis, Ann Mallard. Epidemiology
and Health Outcomes, PPD, Inc., Wilmington, NC, United
States.

Background: Pharmacoepidemiologists responsible for
the design, analysis, and reporting of observational studies
are not permitted the luxury of focusing solely on matters
of science. Changing regulations and advancing technolo-
gies mean that the pharmacoepidemiologist must be pre-
pared to function in a much broader context throughout a
study’s conduct. Pharmacoepidemiologists working at
contract research organizations (CROs), for example,
may be asked to opine on matters concerning the need
for: adverse event reporting, informed consent, 21 CRF
Part 11 compliance, percentage of source data verification
needed, etc.

Objectives: There are numerous and very robust guid-
ances (principles or statements) available for the practicing
pharmacoepidemiologist. They include the: Guidelines for
Good Pharmacoepidemiology Practices; GRACE Princi-
ples; Registries for Evaluating Patient Outcomes: A User’s
Guide; STROBE Statement; FDA Guidance for Industry
on Patient-Reported OutcomeMeasures; and so on.

Methods: We characterized the guidances by their content
and focus, authorship/sponsorship, as well as age and
access. We included a list of frequently asked questions
(FAQs) in observational study research for which one or
more of the guidances might be consulted. Finally, we
identified those FAQs for which guidance is currently and
notably absent.

Results: We created a compendium of these essential
guidances along with a ‘‘What to Consult When’’ table
for the potentially overwhelmed pharmacoepidemiologist.

Conclusions: We intend to maintain for our own use –
and for our colleagues’ use around the globe – a pub-
lished, dynamic compendium which can be updated as
new guidances are written and older guidances are
updated.

270. Comparison of Interaction and Subgroup Effects in
Observational Studies and Randomized Clinical Trials: Three
Empirical Examples

Amand F Schmidt,1 Maroeska M Rovers,1,2 Olaf H
Klungel,1,3 Arno W Hoes,1 Mirjam J Knol,1 Mirjam Nielen,4

Antonius de Boer,3 Rolf HH Groenwold.1,3 1Julius Center
for Health Sciences and Primary Care, University Medical
Center, Utrecht, Netherlands; 2Departments of Operating
Rooms and Epidemiology, Biostatistics and HTA, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands;
3Department of Pharmacoepidemiology and Pharmacotherapy,
Utrecht Institute for Pharmaceutical Sciences, Utrecht,
Netherlands; 4Faculty of Veterinary Medicine, Utrecht
University, Utrecht, Netherlands.

Background: Compared to RCTs, observational (non-
randomized) studies often comprise larger sample sizes,
which gives adequate power to study interaction. Observa-
tional studies, however, are prone to confounding.

Objectives: To determine the validity of subgroup and
interaction effects (differences between subgroups) for dif-
ferent study designs.

Methods: We compared effects of medical interventions
based on observational studies, RCTs, and Individual
Patient Data Meta-Analysis of RCTs (IPDMAs; refer-
ence) on three different clinical topics: (1) mammography
screening effects on breast cancer mortality; (2) CABG
and all-cause mortality; (3) statins and the incidence of
major coronary events. Main, subgroup, and interaction
effects were compared.

Results: Main and subgroup effects were comparable with
respect to the direction of effects for IPDMAs, RCTs, and
observational studies. Small differences in the magnitude
of subgroup effects in observational studies yielded differ-
ent interactions compared to IPDMA. In the mammogra-
phy example the Ratio of Risk Ratio’s (RRR) (i.e.,
interaction effect) among observational studies was 1.46
(95% CI 1.09;1.96) compared to an IPDMA effect of 1.10
(95% CI 0.89;1.37). For the CABG studies the observa-
tional RRR was 1.03 (95% CI 0.84;1.26), whereas in the
IPDMA this was 1.40 (95% CI 1.08;1.1.81). Finally, in
the statin example the RRR was 1.35 (95% CI 1.13;1.61)
for observational studies, in the IPDMA this was 0.90
(95% CI 0.84;0.97).

Conclusions: Main and subgroup effects based on obser-
vational data are in line with main and subgroup effects in
IPDMAs based on RCTs, yet interactions may differ sub-
stantially.
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271. Influence of Time-Varying Prognosis in Self-Controlled
Analyses

Shirley V Wang, Josh J Gagne, Robert Glynn, Sebastian
Schneeweiss. Pharmacoepidemiology and Pharmacoeconomics,
Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA, United States.

Background: Self-controlled analysis methods implicitly
adjust for time invariant confounding within individuals.
In practice, individuals’ prognoses can vary over time and
affect drug use and subsequent health outcomes; healthy
patients frequently initiate preventive medications whereas
moribund patients discontinue them.

Objectives: To evaluate the potential impact of healthy-
user/sick-stopper biases in the self-controlled setting and
the extent to which alternative adjustment strategies could
mitigate these biases.

Methods: We used Medicare data to conducte case-cross-
over (CC) studies of the short-term relation between five
classes of preventive medications intended for chronic use
(statins, oral hypoglycemics, antihypertensives, osteoporo-
sis and glaucoma medications) and death. We evaluated
the ability of the case-time control (CTC) and case-case
time-control (CCTC) to adjust for exposure-time trends
induced by healthy-user and sick-stopper biases. The CTC
estimates the time trends through a crossover analysis of
the exposure of interest in a sample of controls while the
CCTC uses a crossover analysis of control drugs among
the sample of cases.

Results: The CC odds ratios were 0.38, 0.38, 0.40, 0.39,
and 0.50, for statin, hypoglycemic, antihypertensive,
osteoporosis, and glaucoma drugs, respectively; naively
suggesting that initiation of preventive medicines had an
immediate implausible protective effect on mortality.
Adjusting for exposure-time trends measured among
matched controls (CTC) did not materially change these
estimates (0.54, 0.51, 0.54, 0.37, and 0.54), however after
adjusting for exposure-time trends using control drugs
measured among the cases (CCTC), the majority of
estimates clustered around null (0.90, .92, 0.97, .94, and
1.29).

Conclusions: Careful consideration of the sociology of
medication use – for instance, whether use at a particular
time but not at another is associated with prognosis – is
essential in designing and analyzing drug safety studies.
The CCTC may be used to adjust for strong time-varying
confounding, such as that due to healthy-user and sick-
stopper biases.

272. Media Campaign for Recruitment to a Streamlined
Safety Trial in Scotland

Li Wei, Adrian Hapca, Isla S Mackenzie, Thomas M
MacDonald. Medicines Monitoring Unit, University of
Dundee, Dundee, United Kingdom.

Background: Engaging patients is a major hurdle in clini-
cal studies. Advertisements in local and national newspa-
pers may improve public awareness and subsequently
improve the recruitment rate in clinical studies.

Objectives: To describe the general population response
to the SCOT trial (Standard card vs. Celecoxib Outcome
Trial) advertisements in local and national newspapers.

Methods: Between July 2009 and March 2010, 6-day
advertisements for the SCOT trial appeared in 4 local
newspapers and 6 national newspapers across Scotland.
Advert responses by telephone were recorded by research
nurses from the SCOT trial.

Results: The newspapers have wide coverage across Scot-
land. Two of the newspapers -The Daily Record and Sun-
day Mail – reach 32% of Scottish adults (the total
population of Scotland was 5,222,100 according to June
2010 estimates) and the circulation of these two newspa-
pers are over 600,000. The total cost for advertisements
was £45,044. However, only 319 people responded to the
advertisements by phoning the SCOT trial help line with
47% (n = 149) responding to the advertisement in local
newspapers and 53% (n = 170) in national newspapers.
The proportions of people responding from different areas
were 32% from Glasgow, 17% from Edinburgh, 9% from
Aberdeen, 8% from Dundee, 7% from Fife and 27%
from the rest of Scotland. Of all the subjects who
responded 52.3% were ‘‘suitable.’’

Conclusions: Advertisements in local and national news-
papers are costly and largely ineffective, attracting only
small numbers of respondents.

273. The Role of PS Estimation and Implementation in the
Presence of Heterogeneous Effects of Covariates on Treatment

Richard Wyss,1 Mark Lunt,2 Til Stürmer.1 1Epidemiology,
University of North Carolina-Chapel Hill, Chapel Hill, NC,
United States; 2School of Medicine, University of Manchester,
Manchester, United Kingdom.

Background: The impact of propensity score (PS) model
misspecification that results from omitting interaction
terms which affect treatment, but not outcome, is not well
understood. Such situations are likely to occur e.g., when
indications for treatment assignment vary over calendar
time. In these situations, calendar time might be thought
of as an instrumental variable interacting with a given set
of indications for treatment.

Objectives: We evaluated the potential for misspecified PS
models, which result from omitting interaction terms
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which affect treatment but not outcome, to result in valid
treatment effect estimates.

Methods: Simulations consisted of a dichotomous treat-
ment (T), Poisson outcome (Y), two confounders (X1,
X2), and an instrumental variable (X3). Simulations were
performed with both dichotomous and continuous predic-
tors of treatment (X1 - X3). Interactions were included in
the treatment model one at a time and the strength of each
interaction term was varied while holding all other terms
constant. PSs were estimated using logistic regression
models which included only main effects of the confound-
ers (X1, X2). PSs were implemented using inverse proba-
bility treatment weighting (IPTW) and matching.

Results: For scenarios with continuous predictors of
treatment, the percentage bias ranged from 4% to 61%
for IPTW and 5–57% for matching when interactions
consisted of two confounders, while the percentage bias
ranged from 1% to 20% for IPTW and 1–8% for match-
ing when interactions consisted of a confounder and the
instrument. When predictors of treatment were dichoto-
mous, effect estimates were biased only when the excluded
interaction consisted of two confounders and the PSs were
implemented using IPTW (percentage bias ranging from
1% to 8%).

Conclusions: The omittance of interaction terms in PS
models generally, but not always, leads to bias. These
results imply that if indications for treatment vary over
calendar time, it is necessary, in general, to account for the
heterogeneous effects of the indications on treatment
through modeling interaction terms in the PS model or
estimating time-stratified PSs.

274. Estimated vs. True PSs for Controlling Baseline
Covariates in RCTs

Richard Wyss,1 Alan Brookhart,1 Charles Poole,1 Robert J
Glynn,2 Til Stürmer.1 1Epidemiology, University of North
Carolina-Chapel Hill, Chapel Hill, NC, United States;
2Biostatistics, Harvard University, Cambridge, MA, United
States.

Background: Using estimates of the propensity score (PS),
as opposed to the true PS values, reduces the variation of
effect estimates. However, the amount of variance reduc-
tion is unclear and is likely to depend on a variety of fac-
tors. This issue is relevant in experimental settings where
estimated PSs can be used to adjust for baseline covariates
and the unadjusted model is equivalent to using the true
PS values. Further, when the outcome model is non-lin-
ear, controlling for baseline covariates can change the
interpretation of effect estimates.

Objectives: We explored the impact of using the estimated
PS to control for baseline covariates on the precision and
interpretation of effect estimates in experimental settings.

Methods: We simulated a randomized dichotomous treat-
ment, a normally distributed risk factor, and a single

outcome for sample sizes N = 50, 100, 1,000. We repli-
cated each simulation with normally and binomially dis-
tributed outcomes while varying the strength of the risk
factor-outcome association. The PS was estimated using
logistic regression and implemented using IPTW and
matching. The treatment effect was also estimated using
multivariable regression and the usual, unadjusted out-
come model.

Results: The increase in precision of the effect estimate
due to control for the estimated PS was proportional to
the strength of the risk factor-outcome association. For a
normal outcome, the percent variance reduction ranged
from 1% to 8% for IPTW and 1% to 11% for PS match-
ing. When the outcome followed a binomial distribution,
the percent variance reduction increased slightly for strong
risk factor-outcome associations but remained small at
<2% for all scenarios. Controlling for the risk factor
using IPTW resulted in an unbiased estimate of the mar-
ginal treatment effect.

Conclusions: The estimated PS reduces chance imbalances
in risk factors and thus variability of estimates. The mag-
nitude of the variance reduction is dependent on the
strength of covariate-outcome associations and the distri-
bution of the outcome. Using estimated PSs to control for
baseline covariates through IPTW yields a marginal or
population averaged effect estimate directly comparable
to the crude randomized estimate.

275. Descriptive Cohort Study of Antibiotic Prescription to the
Swedish Children Born in 2006

Jenny Hellman,1 Katarina Baatz,2 Mikael Hoffmann.3
1Department of Analysis and Prevention/Antibiotics and
Infection Control, Swedish Institute for Communicable Disease
Control, Solna, Sweden; 2Department of Statistics, Monitoring
and Evaluation, The National Board of Health and Welfare,
Stockholm, Sweden; 3The NEPI foundation, Linköping,
Sweden.

Background: Prudent use of antibiotics is important to
reduce antibiotic resistance. Careful surveillances of anti-
biotic consumption with the aim to improve rational use
is therefore of great importance. In the database normally
used to analyze antibiotic consumption, age is calculated
as year of birth minus year of dispensation, thus introduc-
ing a misleading age categorization among infants. As a
consequence antibiotic prescription patterns in relation to
age in infancy are poorly understood.

Objectives: To analyze data on an individual level in order
to describe the patterns of antibiotic use in young children
in Sweden.

Methods: We analyzed the antibiotic sales data from the
Swedish Prescribed Drug Register for each child born in
2006 up to an age of 5 years.

Results: The prevalence of antibiotic prescriptions to
young children is highest at 19–21 months age. During
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the first year or life 30% of the Swedish children
(n = 30,594/101,555) get at least one prescription of anti-
biotics dispensed, and almost half of them (13%) more
than one prescription. More than one prescription per
year are most frequent among children 2 years of age.

Boys are prescribed more antibiotics during their first
three living years, while girls are prescribed more antibiot-
ics commonly used to treat urinary tract infections.
Conclusions: Children 1–5 years of age are prescribed
most antibiotics between the ages of 19–21 month. More
than one prescription per year are common in all age-
groups.

276. Antibiotic Prescriptions in Outpatient Children: A
Multiregional Comparison

Daniele Piovani, Antonio Clavenna, Maurizio
Bonati. Laboratory for Mother and Child Health,
Department of Public Health, ‘‘Mario Negri’’ Institute for
Pharmacological Research, Milan, Italy

Background: Antibiotics are the most frequently pre-
scribed drugs in children. Quantitative and qualitative dif-
ferences in antibiotic prescriptions were found between
and within countries.

Objectives: To evaluate paediatric antibiotic prescription
patterns in Italy in an out-hospital setting at the regional,
Local Health Unit (LHU), and district levels.

Methods: Data sources were regional prescription data-
bases. The study population included all the resident out-
patient population <18 years old in three large regions in
the North (Lombardy), Centre (Lazio), and South (Pu-
glia) of Italy. The observation period was the year 2008.
Prevalence and prescription rates were retrieved at the sin-
gle LHU and the district levels and the coefficient of varia-
tion was calculated for each region. A spearman rank
correlation test was performed between prevalence rates
and latitude, hospitalization rate, and paediatrician per
1,000 resident children for each district.

Results: The antibiotic prevalence rate was, on average,
47.9%, ranging from 43.1% in Lombardy to 57.5% in Pu-
glia. At the LHU level it ranged from 35.9% to 63.4%
and at the district level it ranged from 34.0% to 67.9%.
The coefficient of variation ranged from 0.08 in Puglia to
0.13 in Lazio. In Lombardy the percentage of children
treated with amoxicillin was twofold higher than in Puglia
and Lazio. In a similar way in the central and southern
regions a greater use of second choice drugs (cephalospo-
rins and macrolides) was observed. No correlation was
found between prevalence rate, paediatricians per 1,000
resident children, and hospitalization rate. There was an
inverse correlation between prevalence rate and latitude
(rs = -0.71 p < 0.0001).

Conclusions: Relevant differences exist between the north-
ern and the southern part of the country, and that hetero-
geneity increases when looking into LHUs and districts.

The central and southern regions revealed a higher preva-
lence of antibiotics, a substantially lower use of amoxicil-
lin, and a higher use of second choice treatment.

277. Antibiotic Use in Children and the Use of Medicines by
Parents

Josta de Jong,1 Jens HJ Bos,1 Tjalling W de Vries,2 Lolkje
TW de Jong-van den Berg.1 1Pharmacoepidemiology and
Pharmacoeconomics, University of Groningen, Groningen,
Netherlands; 2Pediatrics, Medical Centre Leeuwarden,
Leeuwarden, Netherlands.

Background: Antibiotic drugs are frequently used for viral
infections by children. It is probable that health beliefs
and solicitudes of parents have great influence on the use
of drugs in children.

Objectives: In this study we investigated whether the use
of antibiotics in children is associated with the drug use of
their parents.

Methods:

Design: An observational cohort-study, following chil-
dren 0–4 years old and their parents.

Setting: We used the database IADB.nl, containing phar-
macy-data from the Netherlands.

Exposures: We selected children who did not use antibiot-
ics till their fifth birthday and a group of children, who
obtained at least one antibiotic prescription in every year.
Of these two groups we selected the parents.

Main outcome measures: We compared the two groups of
parents to each other in regard to the use of antibiotic and
other medication. The percentages of users of antibiotic
drugs and chronic medication of parents were calculated
and also the relative risks of using different groups of
medication.

Statistic analysis: To compare percentages, the chi-square
test was used. To compare the medication use relative
risks (RR) with confidence intervals were calculated.

Results: Parents of children, who used antibiotics recur-
rently, use more antibiotics recurrently themselves com-
pared to parents of children who did not use antibiotics
(mothers: 19.1 vs. 5.5% [p < 0.001]; fathers: 9.1% vs.
3.3% [p < 0.001]). Moreover, this group also shows a
higher percentage of chronic medication use: (11.3 vs.
6.2% (mothers, p < 0,001) and 13.1% vs. 9.5% (fathers,
p < 0,001). Mothers more often use, among others,
NSAIDs (RR: 21/1,234/22/5,790 = 4.7 [2.6–8.6]), analge-
sics (RR: 17/1,234/24/5,790 = 3.3 [1.8–6.2]) and anxiolyt-
ics (RR: 14/1,234/27/5,790 = 2.4 [1.3–4.6]). Fathers use
more antacids (RR: 30/1,032/68/4,250 = 1.8 [1.2–2.7]),
and NSAIDs (RR: 15/1,032/32/4,250 = 1.9 [1.0–3.5]).

Conclusions: Parents of children, especially mothers, who
use antibiotic drugs recurrently, use more medication
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compared to the parents of children who use no antibiotic
drugs. Parents’ medication use may influence the medica-
tion use of children and is a factor, physicians and phar-
macists should take into account.

278. Antibiotic Prescription Rates in Paediatric Populations of
5 European Countries: A Drug Utilization Study from the
ARITMO Project

Jakob Holstiege,1 Tania Schink,1 Giampiero Mazzaglia,2,3

Gianluca Trifirò,4,5 Francesco Innocenti,2,3 Alessandro
Oteri,4,5 Ron Herings,6 Irene Bezemer,6 Elisabetta Poluzzi,7

Aurora Puccini,7 Sinna Pilgaard Ulrichsen,8 Lars Pedersen,8

Miriam C Sturkenboom,5 Edeltraut Garbe.1 1Institute for
Epidemiology and Prevention Research, Bremen, Germany;
2Health Search Italian College of General Practitioners,
Florence, Italy; 3Regional Agency for Healthcare Services of
Tuscany, Florence, Italy; 4Department of Medicine and
Pharmacology, University of Messina, Messina, Italy;
5Department of Epidemiology and Biostatistics and Medical
Informatics, Erasmus University Medical Center, Rotterdam,
Netherlands; 6PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands; 7Department of
Pharmacology, University of Bologna, Bologna, Italy;
8Department of Clinical Epidemiology, Aarhus University
Hospital, Aarhus, Denmark.

Background: The primary objective of the ARITMO pro-
ject is to analyze the ventricular arrhythmogenic potential
of antiinfectives, antihistamines, antipsychotics. Formerly
published studies revealed substantial variations in expo-
sure/utilization patterns across European countries, which
have to be taken into account in the conduct of drug
safety analyses, with respect to power considerations.

Objectives: To describe utilization of antibiotics in chil-
dren across five different European countries.

Methods: Outpatient prescriptions of antibiotics to chil-
dren were analysed using data from General Practice
(Health Search, CSD LPD; THIN) and record linkage da-
tabases (Emilia Romagna Database (ERD); PHARMO;
Aarhus; GEPARD) with a target population of around
27 million patients from EU. Antibiotic prescription rates
were calculated per 1,000 person years (PY) for each data-
base and stratified by age (0–4, 5–9, 10–14, 15–18 years).

Results: Overall antibiotic prescription rates per 1,000 PY
varied by a factor of 3.45 between the country with the
highest (992 in Italy, Emilia Romagna) and the country
with the lowest (297 in the Netherlands) use. In all coun-
tries prescription rates were highest among children in the
age group 0–4 years. The majority of prescribed antibiot-
ics in all jurisdictions were penicillins. In the Netherlands,
Italy, Denmark and the UK macrolides were second most
prescribed, whereas cephalosporins were second most pre-
scribed in Germany.

Conclusions: Antibiotic prescription rates in these 5
countries, support findings of former studies regarding

substantial differences in paediatric antibiotic use across
Europe. Results of drug utilization analysis will assist
researchers in the ARITMO project to identify drugs
that yield sufficient power for the assessment of ar-
rhythmogenic risk and the public health impact and to
identify differences in risk due to cross-country variabil-
ity of use.

279. Antiviral Prescription Rates in Paediatric Populations of
5 European Countries: A Drug Utilization Study from the
ARITMO Project

Jakob Holstiege,1 Tania Schink,1 Giampiero Mazzaglia,2,3

Gianluca Trifirò,4,5 Francesco Innocenti,2,3 Alessandro
Oteri,4,5 Ron Herings,6 Irene Bezemer,6 Elisabetta Poluzzi,7

Aurora Puccini,7 Sinna Pilgaard Ulrichsen,8 Lars Pedersen,8

Miriam C Sturkenboom,5 Edeltraut Garbe.1 1Institute for
Epidemiology and Prevention Research, Bremen, Deutschland,
Germany; 2Health Search Italian College of General
Practitioners, Florence, Italy; 3Regional Agency for
Healthcare Services of Tuscany, Florence, Italy; 4Department
of Medicine and Pharmacology, University of Messina,
Messina, Italy; 5Department of Epidemiology and Biostatistics
and Medical Informatics, Erasmus University Medical Center,
Rotterdam, Netherlands; 6PHARMO Institute for Drug
Outcomes Research, Utrecht, Netherlands; 7Department of
Pharmacology, University of Bologna, Bologna, Italy;
8Department of Clinical Epidemiology, Aarhus University
Hospital, Aarhus, Denmark.

Background: The EU-funded ARITMO project aims to
assess the utilization and the arrythmogenic potential of
antiinfectives, antihistamines and antipsychotics. A
recently published study reported considerable differences
in overall utilization of antiviral medications across Eur-
ope, however without distinguishing between different age
groups. To our knowledge no study has assessed antiviral
drug use in children up to now.

Objectives: To describe outpatient utilization of antivirals
in children across Europe.

Methods: Outpatient prescriptions of antivirals to chil-
dren were analysed using data from General Practice
(Health Search, CSD LPD; THIN) and record linkage da-
tabases (Emilia Romagna Database (ERD); PHARMO;
Aarhus; GEPARD) with a target population of around
27 million persons from EU. Antiviral prescription rates
were calculated per 1,000 person years for each database
and stratified by age (0–4, 5–9, 10–14, 15–18 years) using
a standardized Jerboa software.

Results: Overall antiviral prescription rates varied by a
factor of 4.7 between the country with the highest (10.5 in
Italy, ERD) and the country with the lowest (2.2 in the
Netherlands) rates. Rates in Denmark, the Netherlands,
Germany, and the UK were highest in the age group 15–
18 years, whereas in Italy (ERD) most prescriptions were
issued to children in the age group 0–4 years. The major-
ity of prescribed antivirals in all jurisdictions were nucleo-
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sides and nucleotides excl. reverse transcriptase inhibitors,
followed by neuraminidase inhibitors. Monthly prescrip-
tion rates showed sporadic pronounced peaks, most likely
associated with regional influenza outbreaks, suggested by
increased prescriptions of neuraminidase inhibitors during
these peaks.

Conclusions: Exposure of children to antiviral medica-
tions varies substantially between European countries. In
accordance with the expected indications of antiviral use
in children as e.g., herpes and influenza, the most fre-
quently prescribed antivirals were aciclovir and neuramin-
idase inhibitors.

280. Abstract withdrawn by author.

281. Paediatric Oseltamivir Prescriptions in Primary Care in
United Kingdom, Italy and Netherlands during the 2009 A/
H1N1 Pandemic

Sandra de Bie,1,2 Katia Verhamme,1 Gino Picelli,3 Sabine
Straus,1,2 Carlo Giaquinto,4 Bruno Stricker,1,5,6 Mike
Sharland,7 Miriam Sturkenboom.1,5 1Department of Medical
Informatics, Erasmus University Medical Center, Rotterdam,
Netherlands; 2Dutch Medicines Evaluation Board, The Hague,
Netherlands; 3International Pharmaco-epidemiology and
Pharmaco-economics Research Center, Desio, Italy; 4Società
Italiana di Medicina Generale, Florence, Italy; 5Department of
Epidemiology, Erasmus University Medical Center,
Rotterdam, Netherlands; 6Inspectorate of Healthcare, The
Hague, Netherlands; 7Paediatric Infectious Diseases Unit, St
George’s Hospital, London, United Kingdom.

Background: Oseltamivir is indicated in patients 1 year of
age and older who present with symptoms typical of influ-
enza. During the 2009 A/H1N1 pandemic outbreak, osel-
tamivir was also indicated for the treatment of infants
below 12 months of age. This implied that oseltamivir was
used for the first time on a large scale in infants since its
registration in 2005.

Objectives: In this study we aimed to describe the pre-
scription pattern of oseltamivir to children in primary care
in the United Kingdom (UK), Italy (IT) and the Nether-
lands (NL) in 2009.

Methods: We conducted a retrospective cohort-study in
three electronic medical records databases; The Health
Improvement Network (THIN) (UK), Pedianet (IT), and
Integrated Primary Care Information (IPCI) (NL) and
included all children and adolescents (0–18 years) with a
total of 27,560,565 person-months (PM) of follow-up in
2009. Monthly prevalence of oseltamivir prescriptions
was calculated for 2009; defined as the number of
children with at least one prescription per month per
1000 PM.

Results: The monthly prevalence of oseltamivir prescrip-
tions showed a biphasal pattern in NL and UK with a first
peak in July and a second peak in October/November.

In line with the number of influenza-like-illness cases
reported to ECDC in this period, the peak in prescriptions
was most prominent in July (6.6 users/1000 PM) in the
UK and in November (1.5 users/1000 PM) in NL. The
prevalence in Italy was limited (max. 0.2 users/1000 PM)
and no seasonal trend was evident. Within age-categories,
the monthly prevalence was highest for children aged 1–
5 years (NL: 2.6/1000 PM in November; UK: 10.7/
1000 PM in July). For infants <1 years, the prevalence
was max. 2.1/1000 PM in NL, 5.7/1000 PM in UK and
0.3/1000 PM in IT.
Conclusions: During the 2009 pandemic, oseltamivir pre-
scriptions peaked in July in UK and in November in
Netherlands, with a high prevalence in infants <1 year of
age. The high peak in the UK may reflect changes in pre-
scribing policy at this time. The variation in prescribing
rates across Europe suggests inconsistency in the indica-
tions for oseltamivir in children.

282. Abstract withdrawn by author.

283. Topical Use of Corticosteroids among Children and
Adolescents with Atopic Dermatitis in Germany

Yong Du, Hildtraud Knopf. Department of Epidemiology
and Health Reporting, Robert Koch Institute, Berlin, Germany

Background: Atopic dermatitis is a chronic relapse skin
disorder affecting 10–20% of children in industrialized
countries. Topical use of corticosteroids has been consid-
ered the standard treatment for atopic dermatitis. Parents
tend to oppose the use of corticosteroids in their children
fear of side effects.

Objectives: To investigate the use pattern and users’ pro-
files of topical corticosteroids among children in Ger-
many.

Methods: German Health Interview and Examination
Survey for Children and Adolescents (KiGGS) 2003–2006
recruited a national community sample of 17,641 children
and adolescents aged 0–17 years. Atopic dermatitis in the
last 4 weeks and topical use of corticosteroids in the last
7 days prior to the medical interview were investigated
among all study children by health professionals.

Results: Of 271 corticosteroids-containing preparations
were used by 259 children. An overall users’ prevalence
was 1.32% (95% confidence interval 1.11–1.57%) in the
general child population and 12.8% (10.3–15.8%) among
children reporting atopic dermatitis in the last 4 weeks.
Corticosteroids of group III (potent) were the most fre-
quently used (49.1%), followed by group I (weak, 26%)
and group II (moderately potent, 13.7%). Corticosteroids
of group IV (very potent) were little used (0.4%). Among
children with atopic dermatitis in the last 4 weeks, use of
corticosteroids showed no significant difference in the sub-
groups stratified by socio-demographic, socioeconomic
and health-related behaviour factors, either in the bivari-
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ate or multivariable logistic analyses, except for children
residing in the eastern part of Germany (adjusted odds
ratio 2.07, 95% CI 1.20–3.57), in spite of the significantly
higher prevalence rates of atopic dermatitis found in these
subgroups.

Conclusions: Topical use of corticosteroids appears to be
low overall among children with atopic dermatitis in Ger-
many. Although atopic dermatitis is associated with chil-
dren from families of higher socioeconomic status, topical
use of corticosteroids among children with atopic dermati-
tis does not show significant differences in terms of socio-
economic background. The underlying reasons remain
subject of further investigations.

284. Utilization of Antidiabetic Drugs among U.S. Children
and Adolescents, 2002–2011

Christian Hampp, Vicky Borders-Hemphill, David G
Moeny, Diane K Wysowski. Office of Surveillance and
Epidemiology, Center for Drug Evaluation and Research, U.S.
Food and Drug Administration, Silver Spring, MD, United
States

Background: The prevalence of diabetes mellitus among
pediatric patients in the U.S. has been increasing, espe-
cially rates of type-2 diabetes mellitus in adolescents. New
pharmacologic treatment options have become available
during the last decade.

Objectives: To describe antidiabetic drug (AD) use in the
U.S. pediatric population, including age at initiation.

Methods: We queried the IMS Health, Vector One�

National and Total Patient Tracker databases for pre-
scription (Rx) AD use in the U.S. pediatric population
(£19 years) for the years 2002–2011. Data are nationally
projected based on retail pharmacy Rx activity. Initial
therapy was defined as an AD Rx preceded by 12 months
of no use of any AD. No statistical tests were performed.

Results: In year 2002, 283,580 pediatric patients received
1.8 million AD Rxs, reflecting 1.7% of the total AD mar-
ket. In year 2011, 443,194 pediatric patients (56.3%
increase from year 2002) received 2.3 M AD Rxs (31.5%
increase) reflecting 1.5% of the total AD market by Rxs.
Sixty percent of newly initiated AD therapy in 2011 was
insulin (mean age at initiation, 11.4 years; range:
9.2 years, insulin nph human recom to 15.5 years, insulin
npl/lispro). In year 2002, 24.8% of all pediatric AD recipi-
ents were prescribed non-insulin (NI) ADs and 27.0% in
year 2011. Initiators of NIADs had a mean age of
15.3 years (range: 10.5 years, glipizide to 17.1 years,
pramlintide). The most common initial NIAD therapy in
year 2011 was metformin (89.1% of initial NIAD Rxs),
followed by glipizide (4.4%). Similarly, single ingredient
(SI) metformin (86.4% of NIAD Rxs) and SI glipizide
(5.6%) were the most commonly dispensed NIAD Rxs in
2011. Two newer classes, DPP-4 inhibitors and daily

injectable GLP-1 analogs, represented 1.3% and 1.2% of
all pediatric NIAD Rxs, respectively.

Conclusions: A minority of pediatric AD recipients used
NIADs. NIAD initiators were older than insulin initia-
tors, reflecting the predominance of type-1 diabetes mell-
itus among children. The increase in AD recipients
outpaced pediatric population growth in a similar time
period (2002–2010: 2.5% increase). Metformin and sulfo-
nylureas were the most commonly used NIADs; there was
little use of two new AD classes.

285. Aminoglycoside Eardrops and Risk of Sensorineural
Hearing Loss in Children with Non-Intact Tympanic
Membranes

Wei Liu, Patrick J Antonelli, Dandan Xu, Almut
Winterstein. University of Florida, Gainesville, FL, United
States

Background: Topical antimicrobial therapy is commonly
used to treat otitis media with a non-intact tympanic
membrane (NITM), due to perforation (TMP) or tymp-
anostomy tube (TT). Fluoroquinolone use has been pro-
moted over aminoglycosides in such cases, because of the
risk of ototoxicity. No large scale study has examined the
risk of ototoxicity with topical aminoglycoside therapy in
NITM.

Objectives: To evaluate the comparative safety of neomy-
cin and quinolone eardrops in terms of risk of sensorineu-
ral hearing loss (SNHL).

Methods: This was a retrospective cohort study of 29
states Medicaid beneficiaries eligible between 1999 and
2006. Patients were enrolled if they were <18 years and
had 1 claim for TMP or TT, had 1 dispensing of a study
eardrop within 12 months after TMP or TT, and were
continuously enrolled in Medicaid at least 6 months
before and 12 months after their first eligible dispensing.
Patients with history of organ transplant, rubella, and
syphilis, and other high-risk conditions were excluded.
We compared the 12 month risk of incident SNHL using
Cox proportional hazards regression models adjusting
for demographic variables, days between surgery and
antibiotics initiation, TMP vs. TT, total number of otic
claims during follow up, and other risk factors of
SNHL.

Results: Among 135,057 children treated with neomycin
or quinolone eardrops, 1,747 cases of SNHL were found.
Compared to fluoroquinolone use, the adjusted hazard
ratio (HR) for 1st, 2nd, and ‡3 prescriptions of neomycin
was 1.01 (95% CI: 0.89, 1.14), 1.32 (95% CI: 1.03–1.68),
and 1.32 (95% CI: 0.86, 2.02) respectively. When we
restricted the population to patients with NITM due to
TT, the HR was 1.06 (95% CI: 0.92, 1.22) and 1.41 (95%
CI: 1.10, 1.82) for 1st and ‡2 prescriptions of neomycin,
compared to fluoroquinolone use.
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Conclusions: Short-term use of neomycin ear drops in
patients with NITMs does not carry a significant risk of
SNHL compared quinolone eardrops. Repeated doses of
topical neomycin are associated with an increased SNHL
risk.

286. Monitoring of DMARDs Safety in Children with JIA in
Crimea

Oleksandr V Matvieiev,1 Natalya V Matvieieva.2 1Clinical
Pharmacology and Pharmacotherapy, Crimea State Medical
University, Simferopol, Crimea, Ukraine; 2Physical
Rehabilitation and Sport Medicine, Crimea State Medical
University, Simferopol, Crimea, Ukraine.

Background: Juvenile idiopathic arthritis (JIA) is one of
the leading reasons of social activity decrease in childhood
and further loss of work ability. Aggressive therapy of JIA
is additional factor of risk due to high frequency of
adverse reactions (ADR).

Objectives: To increase safety of disease-modifying anti-
rheumatic drugs (DMARDs) such as methotrexate
(MTX), sulphasalazine (SSZ), cyclosporine A (CSA), aza-
thioprine (AZT) and combination of methotrexate and
glucocorticoids (MTX + GC) in patients with JIA
according to data of ADR monitoring.

Methods: Ultrasound density, markers of bone remodel-
ling (osteocalcin and deoxypiridinoline), calcium and
phosphorus, markers of inflammation (haptoglobin,
CRP, seromucoids, leucocytes and ESR) in correlation
with pharmacotherapy data (dose, duration of therapy)
were studied in 153 patients in Republic Pediatric Hospital
during 3 years.

Results: We found correlation of calcium levels and ultra-
sound densitometry data (q = -0.805, p < 0.05),
increased risk of osteopenia in all groups excluding MTX
and SSZ ones, dependence of bone density on dose
(MTX + GC) and therapy duration (AZT), dependence
of synthesis marker (osteocalcin) on doses in MTX + GC
(q = -0.502), CSA (q = -0.739) and AZT (q = -0.933)
groups and correlation of resorption marker with densi-
tometry data in MTX groups and CSA patients (r = -
0.779). Most apparent inhibition of rate of growth was
found in AZT patients while SSZ did not inhibit growth
rate. In all groups excluding MTX and SSZ processes of
weight, stature and BMI inhibition were dose-dependent
and in AZT patients additionally duration-dependent.
During monitoring next ADR were also registered: ane-
mia (MTX – 14.8% of patients, MTX + GC – 33.3%,
AZT – 70%), leucopenia (SSZ – 6.38%; MTX – 15.78%),
severe thrombocytopenia (AZT – 1 case). No pathological
changes in liver and kidney functions were found.

Conclusions: DMARDs except MTX and SSZ influence
on correlation and the dose/duration dependent increase
of risk of osteopenia, growth, and weight and BMI retar-
dation. The most negative influence on studied parameters

was found in AZT group. We found the mentioned ADR
had not been included in short medicinal product charac-
teristics (SMPC), thus, SMPCs should be updated.

287. A Cross-Sectional Study on Patient Treated with Anti
Epileptic Drugs

Vijayakumar Arumugam,1 Geetha Kandasamy,1

AnandaThangaduri Subramaniam,2 Kota Greeshma,1 Anju
Mohan,1 Rajasekaran Aiyalu.1 1Pharmacy Practice, College
of Pharmacy, Kovai Medical Center and Hospital,
Coimbatore, Tamil Nadu, India; 2Pharmaceutical Analysis,
Swamy Vivekanandha College Pharmacy, Elayampalayam,
Tiruchengode, Tamil Nadu, India.

Background: There are many studies regarding monother-
apy and polytherapy of AED’s, only limited studies dis-
cussed the impact of Adverse Drug Reactions (ADR’s)
and depression among patients with AED’s.

Objectives: The primary objective is to study the ADR’s
profile of patients treated with AED’s (monotherapy-sin-
gle drug and polytherapy-more the one) and to assess
whether depression may aggravate the number and inten-
sity of ADR’s among patients with AED’s.

Methods:

Design: A prospective observational study was conducted
over 6 months from June 2009 to December 2009. About
91 patients treated with monotherapy and polytherapy
were included in the study and ADR’s were monitored
during first and second visits. A detailed semi structure
and CES –D questionnaire was used to study the depres-
sion and its impact on ADS’s.

Setting: The study was conducted in the outpatient
department of epilepsy clinic, at Coimbatore. Irrespective
of Genders were included in the study, those prescribed
for at least 6 months and on stable dose for at least
3 months of AED’s. Exclusion criteria include patients
below 18 years, non compliant patients, with febrile ill-
ness, cognitive impairment and those with uncertain diag-
nosis of epilepsy.

Exposures/interventions: Patients were treated with Phe-
nobarbital, Phenytoin, Carbamazepine, Valproate, Lamo-
trigine, Gabapentin, Tigabine, Topiramate,
Levetiracetam, Oxcarbazepine, Clobazam, Pregabalin and
Zonosamide.

Main outcome measures: To study the incidence and
intensity of ADRs on AED pharmacotherapy and its rela-
tionship with depression.

Statistical analysis: Used Mann–Whitney U-test, Krus-
kal–Wallis test and Wilcoxan signed rank test.

Results: Incidence of ADRs in patients those who
received monotherapy (49) and polytherapy (42)
p = 0.784 was not greatly varied and also shows the same
in increase of an ADR between the patients with depres-
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sion and without depression. But there was a significant
difference in the depression level among patients with
mono and poly therapy (p < 0.001).

Conclusions: Incidence of ADRs and its intensity has no
relationship with respect to gender, age, therapy and level
of depression whereas level of depression associates with
therapy.

288. Second Generation Antipsychotics and Risk of Type 2
Diabetes in Publicly Insured Children and Adolescents

Tobias Gerhard,1,2 William V Bobo,3 Mark Olfson,4 Stephen
Crystal.1 1Institute for Health, Health Care Policy, and Aging
Research, Rutgers University, New Brunswick, NJ, United
States; 2Ernest Mario School of Pharmacy, Rutgers
University, Piscataway, NJ, United States; 3Department of
Psychiatry, Vanderbilt University, Nashville, TN, United
States; 4Department of Psychiatry, Columbia University, New
York, NY, United States.

Background: Use of second generation antipsychotics
(SGAs) in youth has increased substantially despite con-
cerns about adverse cardiometabolic effects.

Objectives: This study aims to estimate the comparative
risk for incident type 2 diabetes for individual SGAs in
publicly insured 6–24 year-olds.

Methods: The study used Medicaid Analytic Extract
data from 45 States (2001–2005), representing more than
95% of Medicaid-eligible youth with fee-for-service cov-
erage in the US. We conducted a retrospective cohort
study in 161,559 youth newly started on risperidone,
quetiapine, olanzapine, aripiprazole, or ziprasidone. New
SGA treatment episodes required 365 days of eligibility
without claims for any antipsychotic. Patients were
excluded for serious general medical illnesses, pregnancy,
polycystic ovarian syndrome or evidence of diabetes
prior to the index date. Study outcome was incident
type 2 diabetes defined by a claims-based algorithm vali-
dated against medical records (PPV = 89.1%). Cox
proportional hazards models assessed type 2 diabetes
risk of individual SGAs compared to risperidone (refer-
ent). Follow-up began at date of first SGA claim and
was censored at study outcome, SGA discontinuation,
SGA switch/addition, age 25, end of study period, loss
of eligibility or death, whichever came first. Propensity
scores (PSs) were used to adjust for a broad set of
claims-based covariates assessed during the 365-day pre-
index period.

Results: We observed 289 cases of incident type 2 diabetes
during 55,140 person years of follow-up. Mean time to
censoring was 125 days (median 73 days). Treatment dis-
continuation was the predominant censoring reason. PS-
adjusted models showed no significant differences of any
SGA compared to risperidone (quetiapine, HR 1.13 [0.81–
1.57]; olanzapine HR 1.31 [0.93–1.85]; aripiprazole HR
1.35 [0.89–2.06]; ziprasidone HR 1.44 [0.75–2.79]).

Conclusions: We observed no differences in type 2 diabe-
tes risk between individual SGAs. Failure to detect such
differences may be due to residual confounding from
channeling of high risk patients to SGAs perceived to have
less metabolic adverse effects and/or short follow-up
resulting from early SGA discontinuation.

289. A Population-Based Study of Stimulant Drug Treatment
for ADHD and Academic Progress in Children

Helga Zoega,1,2 Kenneth J Rothman,3,4 Krista F
Huybrechts,5 Orn Olafsson,1 Gisli Baldursson,6 Anna B
Almarsdottir,7 Solveig Jonsdottir,6 Matthias Halldorsson,6

Sonia Hernández-Dı́az,8 Unnur Valdimarsdottir.1 1Centre of
Public Health Sciences, University of Iceland, Reykjavik,
Iceland; 2Mount Sinai School of Medicine, New York, NY,
United States; 3RTI Health Solutions, Research Triangle
Institute, Research Triangle Park, NC, United States;
4Departments of Epidemiology and Medicine, Boston
University, Boston, MA, United States; 5Division of
Pharmacoepidemiology and Pharmacoeconomics, Brigham and
Women’s Hospital and Harvard Medical School, Boston, MA,
United States; 6Landspitali University Hospital, Reykjavik,
Iceland; 7Faculty of Pharmaceutical Sciences, University of
Iceland, Reykjavik, Iceland; 8Department of Epidemiology,
Harvard School of Public Health, Boston, MA, United States.

Background: Evidence is sparse regarding long-term
effects of stimulant treatment on academic progress
among children with attention-deficit/hyperactivity disor-
der (ADHD).

Objectives: We evaluated the hypothesis that later start of
stimulant treatment for ADHD adversely affects academic
progress in mathematics and language arts among 9-to
12-year old children.

Methods: We linked nationwide data from the Icelandic
Medicines Registry and the Database of National Scho-
lastic Examinations. The study population comprised
11,872 children born 1994–1996 who took standardized
tests in both 4th and 7th grade. We estimated the proba-
bility of academic decline (drop of ‡5.0 percentile points)
according to drug exposure and timing of treatment start
between examinations. To limit confounding by indication
we concentrated on children who started treatment either
early or later, but at some point between 4th grade and
7th grade standardized tests.

Results: In contrast with non-medicated children, children
starting stimulant treatment between their 4th and 7th
grade tests were more likely to decline in test performance.
The crude probability of academic decline was 72.9% in
mathematics and 42.9% in language arts for children with
a treatment start 25–36 months after the 4th grade test.
Compared with those starting treatment earlier
(£12 months after tests), the multivariable adjusted risk
ratio (RR) for decline was 1.7 (95% confidence interval
[CI] 1.2–2.4) in mathematics and 1.1 (95% CI 0.7–1.8) in
language arts. The adjusted risk ratio of mathematics
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decline with later treatment was higher among girls (RR,
2.7; 95% CI 1.2–6.0), than boys (RR, 1.4; 95% CI 0.9–
2.0).

Conclusions: Later start of stimulant drug treatment for
ADHD is associated with academic decline in mathemat-
ics.

290. Trends in Antidepressant Prescribing in Children in the
United Kingdom, a Study in The Health Improvement
Network (THIN)

Linda PMM Wijlaars, Irwin Nazareth, Irene
Petersen. Primary Care and Population Health, UCL,
London, United Kingdom

Background: Doubts have been raised over the benefits
and safety of the use of selective serotonin reuptake inhibi-
tors (SSRIs) in children. In December 2003, the UK Com-
mittee on Safety of Medicines (CSM) advised against
initiation of treatment with SSRIs in children other than
fluoxetine.

Objectives: We aimed to determine trends in the incidence
of antidepressant prescriptions for children issued by gen-
eral practitioners (GPs) following this contra-indication.

Methods: We identified 1,502,753 children £18 years who
were registered with their GP for ‡1 year in The Health
Improvement Network (THIN) UK primary care data-
base. Trends in incidence of antidepressant prescribing
were examined between 1995 and 2010 using interrupted
time-series analysis.

Results: Overall, 25,473 (2%) children had been pre-
scribed antidepressants and SSRIs were prescribed to
16,925 (1%) children. SSRI prescription rates decreased
from 3.2 (95% CI: 3.0–3.3) per 1,000 PYAR in 2002 to
1.7 (95% CI: 1.7–1.8) per 1,000 PYAR in 2005. However,
since then they have risen to 2.7 (95% CI: 2.6–2.8) per
1,000 PYAR in 2009. Prescription rates for contra-indi-
cated SSRIs dropped after 2002, in particular for paroxe-
tine. On the other hand, rates for non-contra-indicated
fluoxetine did not change, though rates did show a small
dip around 2004. After 2005, prescription rates for indi-
vidual SSRIs slightly increased again, with the exception
of citalopram which saw a sharp increase and paroxetine
which was prescribed only sporadically after this time.
For tricyclic antidepressants, there was a steady decline
over the entire study period. However, there was a small
increase in prescription rates of amitriptyline between
2006 and 2009.

Conclusions: Rates of SSRI prescriptions showed a signifi-
cant drop around the time of the CSM advice. This could
indicate caution on the part of GPs in prescribing antide-
pressants to children. However, after 2005 rates for all
SSRIs, except paroxetine, were increasing again. This is in
line with results from observational studies that found no
increased risk of suicidal behaviour with SSRIs.

291. Trends in Paediatric ADHD Drug Prescription in the UK
and Cardiovascular Event Rates

Raphaelle Beau Lejdstrom, Stephen JW Evans, Ian Douglas,
Liam Smeeth. Non Communicable Disease Epidemiology,
London School of Hygiene and Tropical Medicine, London,
United Kingdom

Background: The use of ADHD (attention deficit and
hyperactivity disorder) drugs in children has steadily
increased during the past decades in Europe and in the
USA. Concurrently, concerns were raised about potential
adverse reactions of these drugs. In 2008, NICE published
a new guideline regarding the management of ADHD in
the UK emphasizing that drug treatment should only be
given as first line treatment to children with severe ADHD
impairments.

Objectives: To investigate the prescription of ADHD
medications and measure cardiovascular event rates in
children in the UK.

Methods: We included all patients under 16 registered in
the General Practice Research Database who received at
least one prescription of any ADHD drug between 1992
and 2010. Trends in prevalence and incidence of ADHD
drugs use in children were calculated between 1995 and
2010. Background rates of cardiovascular events in meth-
ylphenidate users were determined and compared with
non users.

Results: The overall prevalence of ADHD drug use in
children under 16 increased 34-fold between 1995 and
2008 from 1.4 to 48.4 per 10,000 children in the UK fol-
lowed by a slight decrease to 46.3 per 10,000 children in
2010. Incidence of new users of the drugs follow the same
pattern decreasing from 10.1 to 8.9 per 10,000 children
between 2007 and 2010. We identified that 56.2% (95%
CI: 54.6–57.9) of children were still under treatment after
6 years. We observed no serious cardiovascular events or
Q-T prolongations recorded in children using methylphe-
nidate and a very low number of arrhythmias.

Conclusions: Following recent guidelines and the fear of
an increased cardiovascular risk in children taking ADHD
drugs, their use in children in the UK seemed to reach a
‘‘plateau.’’ Although ADHD treatment duration is longer
in the UK than in the US, our analysis confirms the find-
ings of large US studies showing very low rates of cardio-
vascular events in children taking methylphenidate.
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292. Antipsyhotic Use by U.S. Medicaid Insured Youth:
Impact of Eligibility and Psychiatric Diagnosis

Mehmet Burcu,1 Julie M Zito,1 Aloysius Ibe,2 Daniel J
Safer,3 Laurence S Magder.4 1Pharmaceutical Health
Services Rearch Department, University of Maryland,
Baltimore, MD, United States; 2Morgan State University,
Baltimore, MD, United States; 3John Hopkins University,
Baltimore, MD, United States; 4Department of Epidemiology
and Public Health, University of Maryland, Baltimore, MD,
United States.

Background: The increased use of antipsychotic (ATP)
medication for US youth over the last 2 decades has been
profound. No previous study has detailed the impact of
Medicaid eligibility categories and diagnosis on this
increased use.

Objectives: To broadly characterize temporal trends
across a decade in the use of ATP medication by Medic-
aid-insured youth with respect to their Medicaid-eligibility
status and clinical-reported psychiatric diagnosis.

Methods: This cross-sectional study analyzed computer-
ized claims data on continously enrolled Medicaid-insured
youth aged 2–17 years from a mid-Atlantic U.S. state
comparing patterns in 2006 with 1997. Bivariate analyses
and a multivariable logistic regression model were
employed to quantify temporal changes in antipsychotic
use primarily in relation to these youths’ major Medicaid
eligibility categories (TANF [very low family income], s-
CHIP [low familiy income], SSI [disability], and foster
care) and to their clinician-reported psychiatric diagnoses.
A second multivariable logistic regression modelling was
employed to examine temporal changes in demographic
and clinical features among the subgroup of ATP users
with a psychiatric diagnosis.

Results: The prevalence of ATP use increased from 1.2%
in 1997 to 3.2% in 2006. Youth enrolled in s-CHIP had a
greater increase in adjusted-odds (AOR 5.9 [4.5, 7.7]) of
ATP use in 2006 than in 1997 compared to youth in the
other eligibility categories (TANF AOR 3.6 [3.2, 4.0]; Fos-
ter Care 4.1 [3.7, 4.6]; SSI 2.8 [2.6, 3.1]). Among ATP
users with a psychiatric diagnosis, youth with externalizing
behavior disorders had greater proportional increases
across the decade than youth diagnosed with schizophre-
nia, other psychoses, and pervasive developmental disor-
ders. This proportional increase was also significant for
African American and Hispanic youth compared with
white youth.

Conclusions: The expansion of antipsychotic medication
use from 1997 to 2006 was most prominent among youth
who qualified for Medicaid because of low (s-CHIP) fam-
ily-income and reflects increased medication use for
behavioral problems.

293. Psychotropic Treatment among Youth in Foster Care in
the U.S.

Stephen Crystal, Lauren Vanderwerker, Cecilia Huang,
Tobias Gerhard, Sheree Neese Todd, Scott Bilder. Center for
Health Services Research on Pharmacotherapy, Chronic
Disease Management, and Outcomes, Rutgers, The State
University of New Jersey, New Brunswick, NJ, United States

Background: High rates of psychotropic medication use
in foster care youth, particularly for antipsychotics, have
been a subject of concern in the U.S.

Objectives: To provide a better understanding of high
psychotropic medication use among the foster care popu-
lation.

Methods: We used Medicaid data from 43 states to exam-
ine patterns and predictors of antipsychotic (AP) and
other psychotropic use among youth in foster care in the
U.S. aged 6–17 in 2001 and 2005. Services and diagnoses
received during the year were examined using a hierarchi-
cal diagnostic classification, with comparisons to the gen-
eral population of youths. We examined trends in
antipsychotic use over this time period and the contribu-
tion to these trends of evolving diagnostic patterns and
changing treatment rates within diagnostic categories.

Results: In 2005, 13.6% of foster youth (vs. 3.4% of non-
foster youth) received APs, a 46% increase from 2001.
The higher rate among foster youth reflects in part, but
not fully, differing rates of psychiatric diagnoses. fifty-four
percent of foster youths and 22% of all youth had
received a psychiatric diagnosis in 2005. 4.6% of foster
youth vs. 1.0% of all youth were diagnosed with bipolar
disorder; 23.5% vs. 9.2% with ADHD; and 13.1% vs.
3.5% with conduct or disruptive behavior disorder. Sev-
enty-four percent of AP-treated foster youth had not been
diagnosed with conditions for which an FDA antipsy-
chotic indication for youth exists. Most also received other
psychotropic medications including stimulants, antide-
pressants and mood stabilizers. Many AP-treated youth
appeared to receive few or no specialty mental health ser-
vices. Geographical variation in AP treatment was dra-
matic, with rates varying from 5% to more than 20%
among states.

Conclusions: Rates of antipsychotic treatment were much
higher among foster than non-foster youth. AP use among
foster youth was more likely to be associated with bipolar
diagnoses and less likely to be associated with ADHD
diagnoses than in the general youth population, although
ADHD remained strongly associated with AP treatment
in both populations. Most use was off-label. Results sug-
gest the need for more systematic review and evaluation
of AP use in this population.
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294. Psychotropic Drug Utilization in Children with
Concomitant ADHD and Anxiety

Xinyue Liu,1 Paul Kubilis,1 Dandan Xu,1 Almut G
Winterstein.1,2 1Pharmaceutical Outcomes and Policy,
College of Pharmacy, University of Florida, Gainesville, FL,
United States; 2Epidemiology, Colleges of Medicine and Public
Health and Health Professions, University of Florida,
Gainesville, FL, United States.

Background: Children with concurrent ADHD and anxi-
ety might be less responsive to stimulants and more sensi-
tive to side effects. Other psychotropic drugs use in this
population deserves investigation.

Objectives: To determine the prevalence of psychotropic
drug use in children with concurrent ADHD and anxiety.

Methods: This is a cross-sectional drug utilization study
in 28 US states Medicaid fee-for-service programs from
1999 to 2006. Patients aged 18 and below with at least one
continuous 90-day period of concurrent ADHD and anxi-
ety diagnoses were enrolled. ADHD was defined to persist
from first outpatient claim to the last with an extension of
1 year. Anxiety was defined to persist for 6 months from
first and any subsequent claim. Periods with diagnoses of
ODD/CD, depression, bipolar disorder, Tics/Tourette
syndrome or schizophrenia were excluded. One hundrend
and two psychotropic drugs including ADHD drugs, an-
tidepressants, antipsychotics, anticonvulsants, anxiolytics,
lithium and a-agonists formed the drug pool. The dura-
tion of prescription fills was defined as the days’ supply
plus 10 days to avoid breaks due to late refill. The percent-
age of person-days with specific drug or drug-drug combi-
nations (based on ‡1 day or 90-days of overlap) in
ADHD-anxiety periods was calculated.

Results: We identified 52,637 patients with 17,676,551
ADHD-anxiety person-days, in which 29.8% were free of
treatment, 42.0% with monotherapy, 20.8% with dual
therapy, and 7.5% with >2 therapies. Top monotherapy
regimens included methylphenidate (13.2%), amphet-
amine (10.4%), atomoxetine (2.7%), risperidone (2.7%),
clonidine (1.5%) and sertraline (1.3%). Methylphenidate
plus clonidine or risperidone were the most common
drug-drug combinations (1.1% and 1.3%). The percent-
ages dropped to 0.3% and 0.4% with 90-day minimum
overlap requirement.

Conclusions: ADHD medications play a key role in the
treatment of children with ADHD and anxiety despite
possible lower response rate and higher adverse events
rate. Antidepressants and atypical antipsychotics, specifi-
cally sertraline and risperidone, were the most common
non-ADHD therapies in US practice.

295. Prevalence and Determinants of Psychotropic Drug Use
in Institutionalized Children and Adolescents with Mild
Intellectual Disability and Behavioural Problems

Arlette Scheifes,1,2 Daniël de Jong,1 Joost Jan Stolker,1,3

Henk LI Nijman,2,4 Antoine CG Egberts,1,5 Eibert R
Heerdink.1,5 1Department of Pharmacoepidemiology and
Clinical Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Utrecht, Netherlands; 2Altrecht Institute for Mental
Health Care, Den Dolder, Netherlands; 3Koerseigen
Consultancy, De Bilt, Netherlands; 4Behavioural Science
Institute (BSI), Faculty of Social Sciences, Radboud
University Nijmegen, Nijmegen, Netherlands; 5Department of
Clinical Pharmacy, University Medical Centre Utrecht,
Utrecht, Netherlands.

Background: In spite of limited evidence of effectiveness,
and safety concerns it is common practice to prescribe
psychotropic drugs for psychiatric and behavioral prob-
lems to children and adolescents with intellectual disability
(ID). Studies on the prevalence and determinants of psy-
chotropic drug use have mainly been performed in adults
with ID or children without ID.

Objectives: The aim of this study is to assess the frequency
and type of psychotropic drug use by children and adoles-
cents with mild intellectual disability (MID) and behav-
ioral problems and determinants thereof.

Methods: In 2011 a cross sectional study was performed
in children and adolescents with MID and behavioral
problems institutionalized in eight inpatient treatment
facilities in the Netherlands. Demographic data, psychiat-
ric diagnoses, nature of the behavioral problems, level of
intellectual functioning and medication data were
extracted from the medical records using a standardized
data collection form. Relative risks (RR) and adjusted rel-
ative risks (ARR) for the association between patient
characteristics and psychotropic drug use were estimated
with Cox regression analysis.

Results: Data of 472 patients were collected. Of 139
(29.4%) patients used any psychotropic drug of which 72
(15.3%) used antipsychotics (mainly risperidone) and 70
(14.8%) used psychostimulants. Boys had a 2.0 (1.4–2.8
95% CI) higher relative risk of using psychotropic drugs
compared to girls. Behavioral problems were associated
with psychotropic drug use with an ARR of 2.1 (1.3–3.3
95% CI), adjusted for gender and age). Verbal aggression,
physical aggression, restless hyperactive – and self-injuri-
ous behavior were significantly associated with antipsy-
chotic use.

Conclusions: In a large representative sample of institu-
tionalized children and adolescents with MID and behav-
ioral problems 29.4% used at least one psychotropic drug.
This high prevalence is worrying because of the lack of
evidence of effectiveness and the potential of adverse
effects.
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296. Continuity and Adherence with Stimulant Therapy in
Children and Adolescents in Germany: A Claims Data
Analysis

Veronika Egen-Lappe,1 Gerd Lehmkuhl,2 Ingrid
Schubert.1 1PMV Research Group at the Child and
Adolescents Psychiatry, University of Cologne, Cologne,
Germany; 2Child and Adolescents Psychiatry, University of
Cologne, Cologne, Germany.

Background: The prescribing volume for stimulants is still
increasing in Germany. However, little is known about
patterns of use.

Objectives: The aims of the study were to assess continu-
ity and adherence of stimulant use during the first 2 years
of treatment in 3 cohorts of incident users between 2000/
2001 and 2005/2006 and to compare adherence rates
between these cohorts.

Methods: Data base: claims data of a large statutory
health insurance fund (AOK, federal state of Hesse).
Insured children/adolescents between 4 and 17 years of
age: cohort 1 (C1: 2000/2001): N = 37,966, cohort 2 (C2:
2002/2003): N = 37,299, cohort 3 (C3: 2004/2005):
N = 35,380. Mean age in years C1: 10.6, C2: 10.8, C3:
10.9. Study population: insured with incident prescribing
of methlyphenidate/atomoxetine, i.e., no stimulant medi-
cation 2 years before the first prescription in the respective
year of observation. Incident users: C1: n = 259, C2:
n = 249, C3: n = 228. Follow-up: 8 quarters a 90 days
each. For an 80% adherence, a prescribing volume of 150
DDD stimulants per year was necessary when supposing
a treatment with 1 DDD/day and no treatment during
weekends and holidays. To rule out patients with treat-
ment attempts, adherence was assessed for those with at
least 2 prescriptions.

Results: The percentage of those with 80% adherence in
the first year of treatment increased: C1: 39%, C2: 44%,
C3: 54%. Correspondingly, the percentage of patients
with <150 DDD of stimulants declined: C1: 61%, C2:
56%, C3: 46%. The percentage of high users with more
than 365 DDD increased since 2000: 2% (C1), 8% (C2,
C3). Discontinuation after the first quarter of incident use
was observed in 24% of the users in C1 compared to 22%
(C2) and 21% (C3). Continuous therapy with at least one
prescription in every quarter during the first eight quarters
rose from 21% (C1) to 23% (C2) and 29% (C3).

Conclusions: The utilisation pattern changed since 2000
resulting in longer treatments and a higher percentage of
adherent stimulant users. Whether an indication for treat-
ment was given or improvement achieved, can not be
analysed with this study type. However, changes in every
day treatment habits can be well assessed using claims
data.

297. Attention Deficit/Hyperactivity Disorder: Prescribing
Patterns of Methylphenidate and Atomoxetine

Ilse Truter. Drug Utilization Research Unit (DURU), Nelson
Mandela Metropolitan University, Port Elizabeth, Eastern
Cape, South Africa

Background: Drugs for Attention Deficit/Hyperactivity
Disorder are often said to be over-prescribed and over-
used in South Africa, although evidence for this is still
lacking.

Objectives: To determine the prescribing of psychostimu-
lant drugs to patients with Attention Deficit/Hyperactivity
Disorder in a South African private sector patient popula-
tion, focusing on methylphenidate and atomoxetine.

Methods: A retrospective, cross-sectional drug utilization
study was conducted on prescription data of a national
community pharmacy group in South Africa for 2010. All
records for patients 18 years and younger who received
one or more prescriptions for methylphenidate and/or ato-
moxetine (ATC Code N06BA) during the year were anal-
ysed.

Results: A total of 15,681 children received 45,603 pre-
scriptions for methylphenidate and/or atomoxetine at an
average cost of R387.75 per prescription. The average age
of patients was 11.87 (SD = 3.04) years. Nearly three-
quarters of patients (71.84%) were males. Similar to previ-
ous South African studies, most prescriptions were for
methylphenidate (90.00%), followed by atomoxetine
(10.00%). Approximately two-thirds of prescriptions were
tablet formulations (62.65%). There are no generic equiv-
alents available for atomoxetine on the South African
market. Nearly half of all prescriptions (47.39%) were dis-
pensed to children aged 6–11 years. Although these prod-
ucts are not recommended for children under 6 years, 197
prescriptions were dispensed to 113 patients younger than
6 years. Clear peaks and troughs in the number of pre-
scriptions could be observed during certain months of the
year, indicating that drug holidays were used. Prescribing
peaked in May and November (traditional examination
months), while troughs were observed in June and Decem-
ber (school holiday months). The average Prescribed
Daily Dose (PDD) for methylphenidate was 26.27 (SD =
15.27) mg (DDD = 30 mg) and for atomoxetine 38.70
(SD = 21.45) mg (DDD = 80 mg). Most prescriptions
were dispensed in the Western Cape and Gauteng prov-
inces.

Conclusions: Overprescribing could not be proved in this
study. The lower dosages prescribed and drug holiday util-
isation warrants further qualitative investigation.

� 2012 The Authors
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299. Iatrogenic Aluminum and Neurocognitive Performances
of Moroccan Children

Fatima-Zahra Azzaoui,1 Hinde Hami,2 Ahmed
Ahami.1 1Equip of Clinic and Cognitive Neurosciences and
Health, Laboratory of Biology and Health, Department of
Biology, Faculty of Science, Kenitra, Morocco; 2Laboratory of
Genetic and Biometry, Department of Biology, Faculty of
Science, Kenitra, Morocco; 3Equip of Clinic and Cognitive
Neurosciences and Health, Laboratory of Biology and Health,
Department of Biology, Faculty of Science, Kenitra, Morocco.

Background: Aluminum is a neurotoxic present in numer-
ous sources such as air, food, household materials, water,
cosmetics and drugs. Once entirely absorbed in gastroin-
testinal tract, it could impair neurocognitive perfor-
mances.

Objectives: The evaluation of the general intelligence and
working memory in the urban, periurban and rural
schooled children (aged 6–8 years) living in the Gharb
plain (North-West of Morocco) and the study of the pos-
sible relationship between the neurocognitive perfor-
mances and the consumption of iatrogenic aluminum.

Methods: This cross-sectional study is conducted among
129 school-aged children living in the urban, periurban
and rural region of the Gharb plain (N-W of Morocco).
The children suffering from cranial traumatism or neuro-
logic disease are excluded. Neurobehavioral performances
are measured by Raven’s Standard Progressive Matrices
(RSPM) and Memory Sub-test of WISC III (Wechsler
Intelligence Scale for Children). The consumption of iatro-
genic aluminum and the quality of children’s lives are eval-
uated by the questionnaire. Statistical analyses are
realized by ANOVA 1, LSD and Pearson correlation coef-
ficient.

Results: The obtained results show that the best scores of
RSPM are registered among the urban children
(p < 0.01) and the high rate of working memory impair-
ments (66.67%) is registered among rural children. Signifi-
cant correlations between performance in RSPM
(p < 0.05), working memory (p < 0.05) and consump-
tion of iatrogenic aluminum is also found.

Conclusions: The children’s intelligence and working
memory appear in connection with iatrogenic aluminum
consumption; however, several factors (environmental,
psychological, socio-economical, and nutritional factors)
could influence these performances. So, a deeper investiga-
tion is needed for studying all these factors.

300. Methadone and Perinatal Outcomes – A Prospective
Cohort Study

Brian J Cleary,1,2,3 Maeve Eogan,4 Michael P O’Connell,1

Tom Fahy,3 Paul J Gallagher,3 Tom Clarke,4 Martin J
White,1 Christine McDermott,4 Ann O’Sullivan,1 Deirdre
Carmody,1 Justin Gleeson,4 Deirdre J Murphy.1,2 1Coombe
Women and Infants University Hospital, Dublin 8, Ireland;
2Department of Obstetrics and Gynaecology, Trinity College
Dublin, Dublin 2, Ireland; 3Royal College of Surgeons in
Ireland, Dublin 2, Ireland; 4Rotunda Hospital, Dublin 1,
Ireland.

Background: Methadone use in pregnancy has been asso-
ciated with adverse perinatal outcomes and neonatal absti-
nence syndrome (NAS). The determinants of the
incidence of NAS are poorly understood.

Objectives: This study aimed to examine perinatal out-
comes and NAS in relation to (1) concomitant drug use
and (2) maternal methadone dose at delivery.

Methods: A prospective cohort study was carried out in
two tertiary care maternity hospitals. Pregnant women on
methadone maintenance treatment were recruited from
specialised antenatal clinics. Enzyme immunoassay was
used for urinalysis to detect evidence of concomitant use
of opiates (excluding methadone), benzodiazepines, or
cocaine in maternal and neonatal samples. Perinatal out-
comes included preterm birth (<37 weeks’ gestation),
small for gestational age (<10th centile) and neonatal unit
admission. Outcomes related to NAS included the inci-
dence of medically treated NAS, peak Finnegan score,
cumulative dose of NAS treatment and duration of hospi-
talisation.

Results: Of 117 women participated in the study. Of the
114 liveborn infants 11 (9.6%) were born preterm, 49
(42.9%) were small for gestational age, 56 (49.1%) had a
neonatal unit admission and 29 (25.4%) were medically
treated for NAS. Neonates exposed to methadone only
had a shorter duration of hospitalisation than those
exposed to methadone and concomitant drugs (median
5.0 days [IQR 5.0–7.0] vs. 6.0 days [IQR 5.0–22.5],
p = 0.03). Neonates exposed to methadone doses ‡80 mg
required higher cumulative doses of morphine treatment
for NAS (median 13.2 mg [IQR 10.5–19.9] vs. 19.3 mg
[IQR 16.1–34.4], p = 0.03). The incidence and duration
of NAS did not differ between the high and low dose
groups.

Conclusions: Adverse perinatal outcomes appear to be
common among methadone-maintained women. Con-
comitant exposure to opiates, benzodiazepines or cocaine
was associated with a longer duration of neonatal hospi-
talisation. The incidence and duration of NAS were not
affected by maternal methadone dose, though the severity
of NAS, as indicated by the amount of morphine required
for treatment, appeared to be increased with higher meth-
adone doses.
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301. Psychomotor Effects of In Utero Exposure to
Psychotropic Medications: A Comparative Study in
EFEMERIS Database

Isabelle Lacroix, Caroline Hurault-Delarue, Jean-Louis
Montastruc, Christine Damase-Michel. Service de
Pharmacologie Clinique, CHU de Toulouse, Université de
Toulouse, Inserm UMR1027, Toulouse, France

Background: Little is known about neurodevelopment of
children exposed to psychotropic drugs during pregnancy.

Objectives: The objective of the present study was to com-
pare psychomotor development between children exposed
in utero to psychotropic medications and children unex-
posed to these drugs in utero.

Methods: We performed a case-control study in EFEME-
RIS, a French prescription database including 40,355
pregnant women. EFEMERIS is a database including
prescribed and delivered drugs during pregnancy (data
from Caisse Primaire d’Assurance Maladie of Haute-Gar-
onne) and outcomes (data from Maternal and Infant Pro-
tection Service and from Antenatal diagnostic Centre).
We compared neurodevelopment at 9 months and 2 years
between children exposed to psychotropic medications
(anxiolytics, antidepressants, neuroleptics and antiepilep-
tics) during the second and/or third trimesters of preg-
nancy and children unexposed to these drugs in utero.

Results: Of 493 (1.5%) newborns exposed during the sec-
ond and/or the third trimesters of pregnancy to psychotro-
pic drugs were compared to 32, 303 controls. Of 298
(0.9%) infants were exposed to anxiolytics, 207 (0.6%) to
antidepressants, 83 (0.3%) to antiepileptics and 81 (0.3%)
to neuroleptics. Prematurity rate was similar in the 2
groups. Exposed infants have more motor difficulties at
9 months (8.8% vs. 6.1%; p = 0.01) and 2 years (1.8%
vs. 0.4%; p = 0.003) than controls and more negative
items about mental development at 2 years (2.2% vs.
1.0%; p = 0.04). After adjustment on mother age, prema-
turity and malformations, the relative risk of abnormal
motor development increased (RR = 1.6 [1.1–2.2] at
9 months and RR = 4.8 [2.1–11.0] at 2 years]). More
abnormal psychomotor development was observed in chil-
dren exposed to antiepileptics (mainly sodium valproate),
neuroleptics or antidepressants in particular.

Conclusions: The present study found an association
between psychotropic drug prescription during second
and third trimesters of pregnancy and abnormal psycho-
motor development. However, these results must be dis-
cussed according to other confounding factors, like
mothers diseases, social environment.

302. Infant and Childhood Neurodevelopmental Outcomes
Following Prenatal Exposure to Selective Serotonin Reuptake
Inhibitors (SSRIs)

Heli Malm,1,2,3 Miia Artama,3,4 Alan S Brown,5,6 Mika
Gissler,3,4,7 David Gyllenberg,3,8 Susanna Hinkka-Yli-
Salomäki,3 Ian McKeague,9 Andre
Sourander.3,5 1Teratology Information, HUSLAB, Helsinki,
Finland; 2Department of Clinical Pharmacology, Helsinki
University and Helsinki University Central Hospital, Helsinki,
Finland; 3Department of Child Psychiatry, University of
Turku, Turku, Finland; 4National Institute for Health and
Welfare, Helsinki, Finland; 5Department of Psychiatry,
Columbia University College of Physicians and Surgeons, New
York State Psychiatric Institute, New York, NY, United
States; 6Department of Epidemiology, Columbia University,
Mailman School of Public Health, New York, NY, United
States; 7Nordic School of Public Health, Gothenburg, Sweden;
8Department of Child Psychiatry, University of Helsinki,
Helsinki, Finland; 9Department of Biostatistics, Mailman
School of Public Health, Columbia University College of
Physicians and Surgeons, New York, NY, United States.

Background: Experimental and observational studies have
suggested an increased risk for adverse neurodevelopmen-
tal outcome after prenatal exposure to SSRIs.

Objectives: To describe the methods of an ongoing popu-
lation-based study examining the association between pre-
natal SSRI exposure and neurodevelopment until age 15.

Methods: This is a cohort study based on national regis-
ters in Finland: the Medical Birth Register, the Register of
Congenital Malformations, the Hospital Discharge Regis-
ter, the Drug Reimbursement Register, and the Popula-
tion Register. The total study population includes 845,345
women and their live-born, singleton offspring born dur-
ing January 1st 1996–December 31st 2010. The prevalence
of psychiatric and neurodevelopmental outcomes in off-
spring exposed prenatally to SSRIs is compared to off-
spring exposed to prenatal depression and unexposed to
SSRIs. Logistic regression is used to assess the association
between exposure and outcome, and specific models to
account for correlated outcomes within families and dif-
ferences in duration of follow-up.

Results: The use of SSRIs within the pregnant population
increased from 0.4% in 1996 to 3.4% in 2008 (data not
yet obtainable until 2010). The prevalence of maternal
depression and depression-related psychiatric diagnoses
within 1 year before and until the end of pregnancy was
1.7% (years 1996–2010). The cumulative incidence of any
registered psychiatric or neurodevelopmental disorder in
the offspring population born during 1996–2010 was
6.9% in 2010 (age range 0–14 years).

Conclusions: The study carries significant public health
importance in providing information on prenatal exposure
to SSRIs and long-term neurodevelopment. This study is
a component of an international, collaborative research

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 141



project together with the Conte Center, NY, with several
linked projects including experimental animal models and
clinical neurobiological studies on infant outcomes follow-
ing SSRI exposure in utero, generating a comprehensive
bidirectional model for current translational epidemiol-
ogy. The study is funded by a NIH Grant P50MH090966
and the Sackler Center.

303. The Association between ADHD Treatment in Childhood
and Substance Use and Abuse in Adults – A Long-Term
Follow-Up

Els van den Ban,1,2 Kristiaan van der Heijden,3 Linda
Verhaar,3 Patrick C Souverein,2 Herman van Engeland,4

Toine AC Egberts,2,5 Eibert R Heerdink,2,5 Hannah
Swaab.3 1Youth Division, Altrecht mental Health, Utrecht,
Netherlands; 2Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical Sciences,
Utrecht, Netherlands; 3Leiden Institute of Brain and Cognition
LIBC, Leiden University, Leiden, Netherlands; 4Childrens and
Youth Psychiatry, University Medical Centre Utrecht,
Utrecht, Netherlands; 5Clinical Pharmacy, University Medical
Centre Utrecht, Utrecht, Netherlands.

Background: Children, adolescents and adults with
ADHD are known to be at risk for substance use and
abuse. A relation between stimulant treatment and the
risk for substance use and abuse has been suggested.

Objectives: To describe the association between stimulant
treatment and drug use and abuse at followup in adults
diagnosed with ADHD in childhood or adolescence.

Methods: A cohort study designed to evaluate global and
clinical outcomes in adulthood of subjects who received
psychiatric care during their childhood or adolescence
between January 1984 and December 2004 (T1). Subjects
were traced from September 2006 until February 2010
(T2). Subjects meeting all of the following criteria were
included for follow-up: an ADHD diagnosis based on
DSM criteria at T1, aged 18 years or younger at T1, aged
18 years or older at T2. Mean followup was 14.6 years
with a mean age at T2 of 28.7. Associations between
parameters of behavioural symptoms and treatment in
childhood or adolescence and follow-up measures, col-
lected by questionnaire, concerning medication use and
drug use (ever used) and abuse (daily used) were investi-
gated.

Results: Nearly 30% (N = 398) of the 1,349 subjects
returned the questionnaire at T2. Fifty percent of the
responders (199 subjects) reported that they ever used
drugs like cannabis, party drugs and/or hard drugs. Risk
for drug use in general (HR 2.0 [95% CI 1.2–3.3]) and
cannabis use HR 1.6 [95% CI 1.1–2.2]) was increased in
those with a history of stimulant treatment ever, adjusted
for potential confounders including psychiatric comorbidi-
ty. Adults, who were at T1 not only diagnosed with
ADHD but also with ODD or CD had a higher risk for
drug use in general (HR 1.8 [95% CI 1.0–3.1]) and for

cannabis use (HR 1.7 [95% CI 1.2–2.5]) and abuse (HR
2.0, [95% CI 1.2–3.3]).

Conclusions: A history of stimulant treatment ever in life
increased the risk for drug use in all categories: cannabis,
party- and hard drugs in adults diagnosed as a youngster
with ADHD. It is discussed whether stimulant treatment
may predict especially experimental cannabis use and
might even be protective for addiction.

304. Parent’s Use of Hypnotics Predicts Alimemazine Use in
Infants and Toddlers

Ingvild Holdø, Marte Handal, Svetlana Skurtveit, Jørgen G
Bramness. Norwegian Center for Addiction Research
(SERAF), University of Oslo, Oslo, Norway; Division of
Epidemiology, Norwegian Institute of Public Health, Oslo,
Norway

Background: The antihistamine alimemazine is frequently
used among infants and toddlers in Norway to alleviate
sleeping problems in spite that the effect and safety of this
practice has been disputed.

Objectives: To study the association between the parent’s
hypnotic use 1 year prior to pregnancy and the use of ali-
memazine in children 0–3 years of age.

Methods: An observational longitudinal study using data
from two nationwide; the Norwegian Prescription Data-
base and the Norwegian Medical Birth Registry.

Setting: All children born in Norway in 2006 were eligi-
ble. Only the first child born this year of every mother
and/or father was included (N = 56,511).

Exposures: Prescriptions of benzodiazepine hypnotics and
z- hypnotics (ATC-code N05CD and N05CF) filled by the
mother or the father or both in the 1 year period prior to
pregnancy.

Main outcome measures: Prescriptions for alimemazine
(ATC-code R06AD01) to children 0–3 years of age.

Statistical analysis: Logistic regression.

We adjusted for the prescriptions of antidepressants to
the mother, infant’s gender, gestational age, prescriptions
for antibiotics, respiratory agents and dermatological ste-
roids, parent’s age, number of children and regions of the
country.
Results: Of 1,578 children (2.8%) received a prescrip-
tion for alimemazine. Use of hypnotics both among
fathers (adjusted odds ratio 1.7; 95% CI 1.2–2.3), moth-
ers (1.8; 1.4–2.3) or both (2.9; 1.5–5.4) increased the risk
of the child receiving alimemazine. The mother’s use of
antidepressants, infant male gender, being born preterm,
having received prescriptions for antibiotics, dermato-
logical steroids or for drugs for obstructive respiratory
diseases all increased the chance of receiving alimem-
azine.
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Conclusions: Use of hypnotics by the parents increased
the risk of an alimemazine prescription for the child. The
association with parent hypnotic use may indicate that
sleep problems themselves or the tolerance for insomnia
may to some degree be inherited.

305. Pediatric Use of Single-Entity Extended Release
Oxycodone

Susan Oliveria,1 Laura E Wallace,2 Syd Phillips,1 Karen E
Wells,3 Sharon Hensley Alford,3 Yuequin Zhao,4 Gaurav
Deshpande,4 Marianne Ulcickas Yood.1 1EpiSource, LLC,
Newton, MA, United States; 2Risk Management and
Epidemiology, Purdue Pharma, LP, Stamford, CT, United
States; 3Henry Ford Health System, Detroit, MI, United
States; 4Healthcore, Inc, Wilmington, DE, United States.

Background: Medications are increasingly prescribed to
pediatric patients however less is known about drug safety
and efficacy in this population. While single-entity
extended release oxycodone (ER oxycodone) is not indi-
cated for children, data suggest that it is used in this popu-
lation.

Objectives: Describe demographic/ clinical characteristics
of pediatric patients who receive prescriptions for ER oxy-
codone.

Methods: Identified patients £16 years of age with ‡1 inci-
dent prescription for ER oxycodone in the Henry Ford
Health System (HFHS) or the HealthCore Integrated
Research Database (HIRDSM), from 1/2000 to 9/2011
(HFHS) or 1/2001 to 9/2011 (HIRD). Limited cohort to
pts with 12 months of prior continuous eligibility (except
for those <1 year of age). At the HFHS reviewed elec-
tronic medical records to verify prescription, determine
indication, and post-surgery initiation time. Used descrip-
tive statistics to calculate demographic (HFHS and
HIRD) and clinical characteristics (HFHS). Ongoing
claims-only descriptive analyses are in progress using the
HIRD.

Results: Preliminary results show 597 patients were
exposed to ER oxycodone; 319 (53%) were male and 509
(85%) were of 12–16 years old. In the HFHS: top indica-
tions were for orthopedic conditions (23%) and indica-
tions in the Other category (73%); ER oxycodone was
started within 71 hours after surgery in 46% of patients;
the mean duration of use was 10.2 days (standard devia-
tion 6.5); and 73% were prescribed >80 mg/day. Further,
the top concomitant medication classes were analgesics
(64%), medications in the Other category (45%), and lax-
atives (32%). Top comorbidities were: comorbidities in
the Other category (59%), pain-related comorbidities
(36%), and respiratory (27%). In pilot HFHS safety data,
adverse events (AE) included: headache (14%), constipa-
tion (9%), and nausea/vomiting (9%).

Conclusions: The largest proportion of pediatric patients
prescribed ER oxycodone are older adolescent males. In

the HFHS population, the drug was prescribed for ortho-
pedic conditions, pain control, and in combination with
other analgesics. AEs experienced were headache, consti-
pation, and nausea/vomiting. Ongoing analyses, including
safety data, in the HIRD are underway.

306. Use of Single-Entity Oxycodone and Oxycodone
Combination Products in Pediatric Patients

Laura E Wallace,1 Susan Oliveria,2 Syd Phillips,2 Karen E
Wells,3 Sharon Hensley Alford,3 Marianne Ulcickas
Yood.2 1Risk Management and Epidemiology, Purdue
Pharma, LP, Stamford, CT, United States; 2EpiSource, LLC,
Newton, MA, United States; 3Henry Ford Health System,
Detroit, MI, United States.

Background: Few opioid drugs are indicated for pediatric
patients however opioids, including oxycodone, are some-
times used to treat pediatric pain. The circumstances in
which pediatric patients receive these drugs have not been
fully explored.

Objectives: To describe the characteristics of pediatric
patients (£16 years of age) prescribed oxycodone prod-
ucts, as single-entity extended release (ER) formulations
or other oxycodone products, for the treatment of pain.

Methods: This study was a descriptive analysis of charac-
teristics of pediatric patients prescribed oxycodone either
as ER single-entity drug or as another oxycodone prod-
uct. The study used electronic medical record data from
the US-based Henry Ford Health System for 2000–2010.

Results: A total of 151 patients prescribed oxycodone-
containing products between 2000 and 2010 were identi-
fied. Of these 26 (17%) patients were prescribed single-
entity ER oxycodone. Most patients prescribed oxyco-
done were older adolescents; 68% of ER oxycodone users
and 87% of the other oxycodone product users were age
14–16. Those prescribed ER oxycodone were predomi-
nantly male (71%), while those prescribed other oxyco-
done products were 52% male. Indications for use varied
by treatment; for those prescribed ER oxycodone, 39%
received it for orthopedic pain/injuries, 21% for post-sur-
gical pain, and 18% for pain associated with cancer.
Those taking other products had similar indications but
also a great deal of short-term use for dental or other pain
conditions (60%). Patients prescribed other oxycodone
products were more likely to be exposed for short dura-
tion compared to those who received ER oxycodone; 88%
of patients received other oxycodone products for
<7 days, while for single-entity ER, 50% received it for
<7 days, 25% for 7–10, and 25% for >10. Many of the
patients taking ER oxycodone (36%) transitioned to
another opioid or a combination of opioids and NSAIDS
after initial treatment.

Conclusions: Pediatric patients who receive oxycodone
tend to be older adolescents. Indication for use and dura-
tion of use vary, with shorter use reported for immediate-
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release single-entity or combination products compared
with single entity ER products.

307. Pediatric Insomnia and Utilization of Prescription
Sedative-Hypnotics: A Descriptive Study

Laura E Wallace, Aditi Kadakia. Risk Management and
Epidemiology, Purdue Pharma, LP, Stamford, CT, United
States.

Background: Use of sedative-hypnotic drugs in pediatric
patients is increasingly common but the characteristics of
these patients, including their diagnoses, have not been
well-characterized.

Objectives: To describe the characteristics of pediatric
patients (£16 years of age) prescribed sedative-hypnotic
drugs and to contrast those with vs. without a medical
claim for insomnia.

Methods: This study was a descriptive cohort analysis of
characteristics of pediatric patients who used prescription
sedative-hypnotics. The study was conducted in the US-
based Marketscan commercial healthcare claims database
for 2008–2010. Patients included those with and without
ICD-9 codes for insomnia who were treated with sedative-
hypnotics including zolpidem, zaleplon, eszopiclone,
short-acting benzodiazepines (alprazolam, lorazepam) or
a long-acting benzodiazepine, diazepam. Patient charac-
teristics included demographics and selected comorbidi-
ties. Statistics were primarily descriptive; RRs with 95%
confidence intervals were calculated for key comparisons.

Results: There were 35,570 pediatric patients who were
prescribed sedative-hypnotics, 40,104 with a claim for
insomnia and 1,819 (5%) with both insomnia and a seda-
tive-hypnotic prescription. The latter varied by drug, from
2% for short-acting benzodiazepines to 29% for eszopi-
clone. Diazepam was the most commonly used sedative-
hypnotic (used in 61%), followed by short-acting ben-
zodiazepines (34%) and zolpidem (8%). Most (92–93%)
children treated with zolpidem, zaleplon, and eszopiclone
were age 12–16, while benzodiazepines were used more
often in patients under 12. A claim for insomnia along
with ADHD was found in only 0.1–2.4% of children pre-
scribed these drugs. Children without an insomnia diagno-
sis who received sedative-hypnotics were primarily
adolescents (57% age 12–16), while those diagnosed with
insomnia who received these drugs were more diverse in
age.

Conclusions: Only a small proportion of pediatric patients
who are prescribed sedative-hypnotic drugs also have a
claim for insomnia; this varies by drug. For sedative-
hypnotics such as zolpidem, most use is in older children,
while benzodiazepines are used more often in younger
children.

308. Analysis of Cardiovascular Events or Diabetes Mellitus
during Androgen Deprivation Therapy in Korean Prostate
Cancer Patients

JiHoi Kim,1,2,3 YoungJoo Kim,1,2,3 ByungKoo Lee.1,2,3
1Pharmacy, National Cancer Center, Goyang, Gyeonggi-do,
Korea; 2Pharmacy,NationalCancerCenter,Goyang,Gyeonggi-
do, Korea; 3College of Pharmacy, Ewha Womans University,
Soeul,Korea.

Background: ADT (Androgen Deprivation Therapy) is
widely used as prostate cancer treatment. Recently,
adverse effects of ADT have been issued about increasing
risk of cardiovascular disease (CVD) and diabetes mellitus
(DM).

Objectives: The purpose of study is to investigate this
association between ADT and CVD or DM.

Methods: The study included 526 patients treated with
ADT and 262 patients treated with radical retropugic pro-
statectomy (RRP) at the National Cancer Center in Korea
from January 2001 through December 2008. Study sub-
jects were those who have node-negative localized and
advanced localized prostate cancer. After excluding
patients with a history of radiation therapy, node-positiv-
ity, evidence of metastasis and pre-existing CVD and DM,
96 patients treated with ADT and 90 patients with RRP
were remained for the analysis. The data, followed-up
until December 2010, were retrospectively reviewed from
electronic medical records (EMR). To test the difference
in the incidences of CVD or DM between RPP and ADT
groups, exact logistic regression analysis was performed.
Baseline variables including age, body mass index, family
history of CDV or DM, history of smoking and T-stage
were examined to check the imbalance between two
groups. Variables that were significantly imbalanced
between groups were considered in the multivariable logis-
tic regression.

Results: Newly developed CVD or DM were found in 7
out of 96 patients in the ADT group, and 1 out of 90
patients in the RRP group. The incidence of CVD or DM
was higher in ADT group than RRP group, but it failed
to reach statistical significant at 0.05 with the observed p-
value = 0.066. Subgroup analysis based on different
treatment drugs (LHRH agonists + antiandrogen [AA],
or each alone) revealed that the incidence of CVD or DM
was higher in the combination of LHRH agonists and AA
group (odds ratio = 2.05; 95% CI 1.01–4.12; p = 0.043).
However, it was not significant in LHRH agonists alone,
and AA alone groups.

Conclusions: Our study found that there is a tendency of
increased CVD or DM in Korean men with prostate can-
cer treated with ADT compared to RRP, however, it
failed to reach statistical significance.
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309. Adverse Events to Antiretroviral Therapy for HIV-
Infected Children in Lagos, Nigeria: A Retrospective Study

Kazeem A Oshikoya,1,2 Saheed Lawal,3 Ibrahim A Oreagba,3

Olufunsho Awodele,3 Sunday O Olayemi,3 Edna O Iroha,4,5

Veronica C Ezeaka,4,5 Edamisan O Temiye,4,5 Adebola O
Akinsulie,4,5 Oluwaranti Opanuga,4 Titilope Adeyemo,4

Olufunmilayo A Lesi,4 Sulaimon A Akanmua.4 1Academic
Division of Child Health, Medical School in Derby, University
of Nottingham, Royal Derby Hospital, Derby, Derbyshire,
United Kingdom; 2Pharmacology, Lagos State University
College of Medicine, Ikeja, Lagos, Nigeria; 3Pharmacology,
College of Medicine, University of Lagos, Idiaraba, Lagos,
Nigeria; 4APIN Clinic, Lagos University Teaching Hospital,
Idiaraba, Lagos, Nigeria; 5Pediatrics, College of Medicine,
University of Lagos, Idiaraba, Lagos, Nigeria; 6Haematology
and Blood Transfusion, College of Medicine, University of
Lagos, Idiaraba, Lagos, Nigeria.

Background: An effective HAART program would
require adequate monitoring of adverse events associated
with the ARV drugs.

Objectives: To investigate the pattern of ARV drug com-
binations prescribed for HIV- infected children and also
to document their suspected adverse events.

Methods: Retrospectively, we reviewed the case files of 80
HIV-infected children at the APIN clinic, Lagos Univer-
sity Teaching Hospital (LUTH) in Nigeria. Patients were
included if <15 years old, had used ARV drugs for at
least a year, and had not progressed to full blown AIDS.
Information about the demography, mode of contracting
HIV, presenting symptoms, co-morbid diseases and inter-
current infections, co-administered drugs, the ARV drug
regimen prescribed, and their clinical and laboratory sus-
pected adverse events were extracted. Statistical analysis
was with Statistical Package for the Social Sciences
(SPSS), version 16. Comparisons between the baseline and
follow up data were made using the student t-test at a sig-
nificance level of p < 0.05.

Results: The median age of the patients was 3 (IQR: 1.1–
6.0) years. They were predominantly female (46; 57.5%).
Zidovudine- lamivudine- nevirapine combination (74;
92.5%) was the most frequently prescribed first-line regi-
men. Of the 33 patients who changed their first-line regi-
men, abacavir-lamivudine-rotinavir boosted with
lopinavir (11; 33.3%), and zidovudine- lamivudine- abaca-
vir- rotinavir boosted with lopinavir (8; 24.2%) combina-
tions were the second-line regimens frequently prescribed.
Nevirapine-induced skin rashes (18; 22.5%), and zidovu-
dine-induced pallor (5; 6.3%), vomiting (5; 6.3%) and
abdominal pains (2; 2.5%) were the commonest clinical
adverse events observed. Macrocytosis 22/72 (20.6%),
anaemia 6/72 (8.3%), and thrombocytopenia 2/72 (2.8%)
were the commonest haematological adverse events asso-
ciated with zidovudine.

Conclusions: ARV regimen used at the APIN clinic,
LUTH has a good safety profile. The few adverse events
observed in this study suggest a need for prospective phar-
macovigilance to effectively monitor the toxicities of ARV
drugs.

310. Relative Age, Academic Performance and Stimulant
Prescribing for ADHD: A Nationwide Cohort Study

Helga Zoëga,1,2 Unnur Valdimarsdóttir,1 Sonia Hernández-
Dı́az.3 1Centre of Public Health Sciences, University of
Iceland, Reykjavik, Iceland; 2Institute for Translational
Epidemiology, Mount Sinai School of Medicine, New York,
NY, United States; 3Department of Epidemiology, Harvard
School of Public Health, Boston, MA, United States.

Background: The impact of relative age at school entry on
later academic progress and risk of attention-deficit/hyper-
activity disorder (ADHD) remains controversial.

Objectives: To evaluate whether being among the youn-
gest in the school year is associated with poorer academic
performance into adolescence and increased risk of being
prescribed stimulant drugs for ADHD.

Methods:

Design: A nationwide population-based cohort study
linking data from national registries of prescription drugs
and standardized scholastic examinations.

Setting: Iceland 2003–2009.

Participants: All children born in 1994–1996 who took
standardized tests in Iceland at age 9 and age 12 at the age
assigned grade level, in total 11,785.

Main outcome measure: Risks of receiving low test scores
(0–10th percentile) and being prescribed stimulants for
ADHD. Comparisons were made according to children’s
relative age in the school year.

Results: Mean test scores in mathematics and language
arts were lowest among the youngest children within the
school year at age 9 and age 12, although the gap attenu-
ated. Compared with children in the oldest third of the
school year, those in the youngest third had an increased
relative risk of receiving a low test score at age 9 for math-
ematics (1.9; 95% confidence interval (CI) 1.6–2.2) and
language arts (1.8; 95% CI 1.6–2.1), while at age 12 the
relative risk was 1.6 in both subject areas. Children in the
youngest third of the school year were 50% more likely
(1.5; 95% CI 1.3–1.8) than those in the oldest third to be
prescribed stimulants between ages 7 and 14. The relative
age effect on academic performance and risk of stimulant
use was observed both in girls and boys.

Conclusions: Relative age among classmates affects the
academic performance of children into puberty, as well as
their risk of being prescribed stimulants for ADHD. This
should be taken into account when evaluating children’s
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performance and behavior in school to prevent unneces-
sary stimulant treatment.

311. Off-Label Use of Octreotide in Infants

Ann W McMahon,1 Suzanne Treadway,2 Pamela Weinel,1

Judith U Cope,1 Marilyn N Flack,3 Suzanne Rich,3 Dianne
Murphy.1 1Office of Pediatric Therapeutics, Office of the
Commissioner, Food and Drug Administration, Silver Spring,
MD, United States; 2School of Nursing, University of
Maryland, Baltimore, MD, United States; 3Office of
Surveillance and Biometrics in the Center for Devices and
Radiological Health, Food and Drug Administration, Silver
Spring, MD, United States.

Background: Data on the use and safety of Octreotide in
the pediatric population is limited. A pilot study using an
existing FDA device surveillance system, known as Med-
Sun, was utilized to better understand Octreotide use in
Neonatal Intensive Care Units (NICUs) and Pediatric
Intensive Care Units (PICUs).

Objectives: To determine the pattern of use and adverse
events in infants treated off-label with Octreotide.

Methods: Three MedSun facilities (and one additional
facility) participated in a pilot study. A retrospective chart
review was conducted.

Setting: Convenience sample of tertiary care children’s
hospitals in the United States from 2007 to 2010.

Exposure: Octreotide use in pediatrics.

Main outcome measures: Practice patterns, mortality, and
other adverse events.

Results: Fifty-six cases were identified as having been
treated with Octreotide. No patients had a primary diag-
nosis of hypoglycemia. The primary indication for therapy
was chylothorax in 22/56 (39%) cases. The number of
treated chylothorax cases decreased over time from 10 in
2007 to 5 in 2009. Thirty-one (55%) infants died during
the observation period. Causes of death in this group of
critically ill infants included multi-organ failure (11) and
hypo plastic left heart syndrome (4). Information on
adverse events was limited, and few were reported. Demo-
graphics: 44% females, median gestation age at birth
36 weeks, and median birth weight of 2.51 kg. The med-
ian weight at time of Octreotide administration was 4.0 kg
and median age at administration was 2.0 months. Treat-
ment trend over time revealed 78% of study subjects in
2007, 72% in 2008 to 45% in 2009 received continuous
infusion. The median number of days of administration of
the drug decreased from 10 in 2007 to 7 in 2008 to 1.5 in
2009.

Conclusions: This pilot study highlights the need for safety
and efficacy information on Octreotide in children.

312. Soy Diet Influences the Expression of Estrogen Receptors
alpha in Rat Ovary

Paraskevi Papaioannidou,1 Ioannis Kyriakidis,1 Theodora
Papamitsou,2 Ioannis Makaronidis,1 Fotios Tsanakalis,1

Maria Dermentzopoulou.2 1Department of Pharmacology,
Faculty of Medicine, Aristotle University of Thessaloniki,
Thessaloniki, Greece; 2Department of Pharmacology and
Embryology, Faculty of Medicine, Aristotle University of
Thessaloniki, Thessaloniki, Greece.

Background: The relatively recent use of soy and soy
products in Western diet, has raised a concern among sci-
entists, due to their estrogenic effect. Soy and its products
are consumed by Asian people for centuries without any
noticeable adverse reactions. They are also recommended
for their beneficial effects, especially as natural hormone
replacement therapy during menopause. Nevertheless, as
phytoestrogens contained in soy act as weak estrogenic ag-
onists/antagonists, they could influence the development
of the reproductive system during crucial life stages like
gestation, lactation and early age.

Objectives: The main objective of this study was to test
the effect of soy diet on the expression of estrogen recep-
tors alpha on rat ovary during early development.

Methods: Two groups of female Wistar rats 5 weeks old
were used: the study group and the control group. The
study group received ad libidum food enriched in soy pro-
tein during gestation, lactation and up to the age of
5 weeks. The control group received ad libidum the stan-
dard food during gestation, lactation and up to the age of
5 weeks. Both groups were grown under the same condi-
tions and according to the rules of Good Laboratory
Practice. The study was approved by the local Ethics
Committee. After sacrifice, specimens of both ovaries were
prepared for immunohistochemical examination by use of
a monoclonal antibody against estrogen receptors alpha.
The results were assessed by two different observers,
blinded on the source of the specimen. Statistical analysis
was performed with the statistical package SPSS.

Results: In the study group the expression of estrogen
receptors alpha was lower in the germinal epithelium, the
stromal cells and the thecal cells of the follicles and higher
in the granulosa cells of the follicles, compared to the con-
trol group.

Conclusions: Soy diet during gestation, lactation and early
age influences the expression of estrogen receptors alpha
in rat ovary and it is possible to have an influence in the
future reproductive life.
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313. The Influence of Soy Diet on Rat Testis during Early
Development

Ioannis Papaioannidis,1 Theodora Papamitsou,2 Ioannis
Makaronidis,1 Ioannis Kyriakidis,1 Fotios Tsanakalis,1

Maria Dermentzopoulou,2 Antonia Sioga,2 Paraskevi
Papaioannidou.1 1Department of Pharmacology, Faculty of
Medicine, Aristotle University of Thessaloniki, Thessaloniki,
Greece; 2Department of Histology and Embryology, Faculty of
Medicine, Aristotle University of Thessaloniki, Thessaloniki,
Greece.

Background: Soy and soy products are consumed by
Asian people for centuries without any noticeable adverse
reactions. Nevertheless, scientists are concerned about the
recent use of soy products in Western diet, mainly because
of their estrogenic effect. Although phytoestrogens con-
tained in soy have minor estrogenic effects compared to
estrogens, they could influence the development of the
reproductive system during crucial life stages like gesta-
tion, lactation and early age.

Objectives: The main objective of this study was to test
the effect of soy diet on the development of rat testes, dur-
ing early development.

Methods: Two groups of male Wistar rats 5 weeks old
were used: the study group and the control group. The
study group received ad libidum food enriched in soy pro-
tein during gestation, lactation and up to the age of
5 weeks. The control group received ad libidum the stan-
dard food during gestation, lactation and up to the age of
5 weeks. Both groups were grown under the same condi-
tions and according to the rules of Good laboratory Prac-
tice. The study was approved by the local Ethics
Committee. After sacrifice, specimens of both testes were
prepared and stained for microscopic examination and
were assessed by two different observers, blinded on the
source of the specimen. Statistical analysis was performed
with the statistical package SPSS.

Results: There was no important difference on the basic
histological structure of the young rat testis between the
study and the control group. The seminiferous tubules,
the seminiferous epithelium and the interstitial cells had
no basic differences in both groups. The number of sper-
matocytes and the density of interstitial cells seemed
slightly lower in the rats fed with soy during gestation, lac-
tation and early age.

Conclusions: Soy diet during gestation, lactation and early
age does not seem to have important effects on the basic
structure of the rat testes, although it may influence the
number of spermatocytes and interstitial cells of the testes.

314. The Treatment of Teething Symptoms: Observational
Study of Pediatricians in Real-World General Practice

Sohéla El Kebir,1 Anne-Laure Fayard,2 Remi Gauchoux,1

Jean Stagnara,3 Marie-France Bordet.2 1REGISTRAT-
MAPI, Lyon, France; 2Boiron, Sainte-Foy-lès-Lyon, France;
3Pediatrician, Lyon, France.

Background: Teething is a natural occurrence of child-
hood, usually beginning at around 4 months and contin-
uing until the age of 2 years. However, there is no existing
consensus regarding the symptoms attributable to teeth
development and guidelines for their treatment.

Objectives: The objective of this study was to describe
what teething symptoms physicians actually ascribe to
teething and their management of those symptoms in real-
life medical practices.

Methods: We conducted a prospective observational
study where a randomly selected 500 French pediatricians
were asked to fill out case reports of the first four 3–
24 month old patients they treated for teething. Of these,
161 agreed to participate and filled out case reports of
medical and treatment data for 597 children at baseline. If
the doctor considered follow-up necessary, medical data
was also collected at day seven (n = 283 children).

Results: The median age was 8 months, 58.5% were male
and for 49.8% of them it was the first teething experience.
The average number of symptoms at the inclusion visit
was 4.9 with the main symptoms including: gums tumefac-
tion (80.6%), sialorrhea (78.9%), and unusual agitation/
irritability (64.3%). At baseline, 35.7% of the children
were treated by homeopathy alone, 35.5% with homeopa-
thy in association with teething gels and 28.8% with teeth-
ing gels alone. Children were also prescribed oral pain
reliever/fever reducer (68.8%), mainly on demand. The
treatments were mostly prescribed according to existing
symptoms (62.9%), on parents’ request (31.4%) or for
both reasons (5.4%). Of those who had a follow-up visit,
67.4% still had disorders associated with teething, but
severity of symptoms had decreased.

Conclusions: The study results provided us with a helpful
overview of teething management in real life practice.
French pediatrician’s treat teething based on symptom-
atology, hence management is on a case-by-case basis.

315. Spirometry Testing in a Population of Italian Asthmatic
Children

Marina Bianchi,1 Antonio Clavenna,1 Marco Sequi,1 Angela
Bortolotti,2 Ida Fortino,2 Luca Merlino,2 Maurizio
Bonati.1 1Laboratory for Mother and Child Health,
Department of Public Health, ‘‘Mario Negri’’ Institute for
Pharmacological Research, Milan, Italy; 2Lombardy Region
Health Ministry, Milan, Italy.

Background: Although international asthma guidelines
emphasize the importance of spirometry testing at least
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every 1–2 years in order to assess airway function, these
recommendations are worldwide far from be applied.

Objectives: To estimate how many asthmatic children
underwent spirometry in 1 year in the Lombardy Region,
and to evaluate differences in socio-demographic determi-
nants.

Methods: Data were retrieved from the administrative da-
tabases that store all pharmacological and diagnostic pre-
scriptions issued to individuals living in the Lombardy
Region. The analysis involved prescriptions dispensed
during 2008 to the 6–17 year olds (1,047,241 subjects) liv-
ing in Lombardy Region (15.4% of respective Italian pop-
ulation). The youths were identified as potential
asthmatics (PA) when receiving age-appropriate formula-
tion of anti-asthmatic drugs (R03 main therapeutic group
of the Anatomical Therapeutic Chemical classification
system), according to a previously validate criteria. Num-
ber of PA subjects having ‡1 spirometry claims was calcu-
lated, and factors associated with the probability of
undergoing spirometry were evaluated by multivariate
analysis.

Results: A total of 40,528 (3.9%) PA subjects was identi-
fied. In all, 70% of potential asthmatics received short-act-
ing ß2 agonists (SABA) and 81% received a controller
medication, in particular fixed associations of inhaled ste-
roids (ICS) and long-acting ß2 agonists (LABA) (42%) or
ICS alone (39%). Only 30% of PA underwent ‡1 spirom-
etry during 2008, with differences between local health
units (range 21–40%). The percentage increased with the
degree of drug use, from 26% in occasional users (1 box
only) to 35% in PA receiving more than 4 boxes. After
adjusting for age, gender, place of residence and degree of
antiasthmatic use, the chance of undergoing spirometry
was greater in boys than in girls (OR = 2.3).

Conclusions: A low percentage of asthmatic children per-
formed at least one spirometry during 1 year period.
Moreover, demographic differences were found. This
study highlighted a low compliance with the guidelines in
the use of spirometry, suggesting that more appropriate
management of asthma in childhood is needed.

316. Effectiveness of Palivizumab in Respiratory Syncytial
Virus Prophylaxis in Children with Cystic Fibrosis

Almut GWinterstein,1,2 Efe Eworuke,1 Dandan Xu,1 Pamela
Schuler.3 1Pharmaceutical Outcomes and Policy, University of
Florida, Gainesville, FL, United States; 2Epidemiology,
University of Florida, Gainesville, FL, United States;
3Pediatrics, University of Florida, Gainesville, FL, United
States.

Background: Evidence on the effectiveness of respiratory
syncytial virus (RSV) immunoprophylaxis with pali-
vizumab in children with cystic fibrosis (CF) is lacking. It
is further unclear whether CF increases the risk for RSV
infections in young children.

Objectives: To evaluate palivizumab effectiveness in chil-
dren with CF.

Methods: We utilized Medicaid Extract files from 27
states (1999–2006) and the National Cystic Fibrosis Regis-
try to establish a cohort of children 0–2 years with CF
diagnosis. Eligible children entered the cohort after CF
diagnosis and after RSV season onset, and were followed
until season end, 2nd birthday, death, or hospitalizations
for reasons other than the study outcome. Two outcomes
were examined: hospitalization for RSV infections (RSV-
ha), and hospitalization for acute respiratory infections
potentially associated with RSV (ARI-ha). Palivizumab
exposure was defined based on pharmacy or procedure
claims as current (claim date plus 30 days), former (day
31–60 after a claim), and no exposure (days before the first
or >60 days after any claim). Both outcomes were exam-
ined in a Cox regression model, adjusting for RSV risk
factors and CF severity via exposure propensity score.

Results: The matched cohort included 1,974 infants
(2,875 infant-seasons), who experienced 32 RSV-ha and
145 ARI-ha (3.9 and 17.9 per 1,000 season-months,
respectively). Compared to periods of no use, the adjusted
hazard ratio for current use was HR = 0.57; 95% CI
0.20–1.60. ARI-related hospitalizations showed a HR =
0.79 (95% CI: 0.50–1.23). Each month of increasing age
reduced the ARI-ha by 5.8% (95% CI: 3.1–8.4).

Conclusions: RSV hospitalization incidence was low sug-
gesting either little contribution of the virus to respiratory
infections in CF patients or lack of RSV testing. Hospital-
izations for acute respiratory illness showed no or minimal
association with palivizumab use. Age greatly affected
infection risk.

317. National Trends in Ambulatory Care Visits for Acute
Otitis Media in Children under 5 Years of Age in the US

Xiaofeng Zhou,1 Cynthia de Luise,1 Michael Gaffney,2

Catharine W Burt,3 Kimberly J Center,4 Daniel A
Scott.4 1Epidemiology, Pfizer Inc, New York, NY, United
States; 2Statistical Research and Consultation Center, Pfizer
Inc, New York, NY, United States; 3Biostatistician
Consultant, Pittsboro, NC, United States; 4Vaccine Research,
Pfizer Inc, Collegeville, PA and Pearl River, NY, United
States.

Background: The seven-valent pneumococcal conjugate
vaccine (Prevnar�, PCV7) was approved in the United
States (US) in 2000 for active immunization against inva-
sive disease and acute otitis media (AOM) caused by sero-
types in the vaccine, starting at approximately 2 months
of age. Before the introduction of PCV7 in the US, AOM
accounted for approximately 24.5 million visits and up to
$5.3 billion in annual treatment costs. Prior studies have
demonstrated a reduction in visit rates for AOM after
PCV7 among children <2 years in US using data through
2004.
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Objectives: To assess the change in ambulatory care visit
rates for AOM before and after introduction of PCV7
through 2009 among children <5 years in the US.

Methods: This ecologic study evaluates trends in office
and emergency room visits made by infants and children
<5 years for AOM during pre- (1994–1999) and post-
(2001–2009) PCV7 periods using National Ambulatory
Medical Care Survey and National Hospital Ambulatory
Medical Care Survey data. Annual and weighted average
annual visit rates were calculated. Tests for trend were
conducted using weighted least-squares regression for visit
rates for children under 2 years and 2 to <5 years of age.
Mean visit rates in the stable pre- and post-PCV7 periods
were compared.

Results: Trend analyses demonstrated that 1994–1998
and 2002–2009 were the stable pre- and post- PCV7 peri-
ods in both age groups. During the two stable periods,
mean visit rates declined from 138 to 92 visits per 100 chil-
dren <2 years, and 55–45 per 100 children 2 to <5 years.
Among children <2 years, the rate ratio of post- to pre-
PCV7 (stable) periods was 0.67 (95% CI: 0.59, 0.75) repre-
senting a 33% reduction in AOM visit rates. Among chil-
dren 2 to <5, a rate ratio of 0.81 (95% CI: 0.71, 0.92) was
observed, representing a 19% reduction in AOM visit
rates between the two periods.

Conclusions: Significant reductions in ambulatory care
visit rates for AOM were observed among children
<5 years in US after introduction of PCV7 during an
extended follow-up period through 2009. The observed
reduction was most marked among children <2 years.

318. Analysis of ADHD (Attention-Deficit/Hyperactivy
Disorder) among Flu-Vaccinated Pediatric Population in the
United States Medical Claims Database

Katherine Tsai. Epidemiology, MedImmune, LLC,
Gaithersburg, MD, United States

Background: To better understand the reports of ADHD
after the flu vaccinations in adolescence, an US clalims
database study was planned.

Objectives: The purpose of this study was to describe the
rates of ADHD before/after the index date of flu vaccina-
tion among adolescent population in the 2009 Thomson
Reuters MarketScan� Commerical and Encouters
Research Databases.

Methods: The flu vaccination groups were defined by
ICD-9 CPT codes: 90655–90658 and 90650 for TIV (triva-
lent inactivated influzenza vaccine) and LAIV (live attenu-
ated influenza vaccine), respectively. The conditions of
ADHD were defined by ICD-9 diagnosis codes (314.0).
The unvaccinated group ‘‘a’’ and ‘‘b’’was defined as sub-
jects who have ‘‘not had ‘and ‘‘had’’ any medical/phar-
macy claims recordered for any types of health care
utilizations during the 3 months prior to the flu season
(July 1st–September 31st), respectively.

Results: During 2009, the LAIV vaccinated only boys
aged 9–18 years has the higher rates of ADHD (1–30 days
before: 51.5 per 1,000 person-month vs. 1–30 days after:
68.0 per 1,000 person-month) than the TIV vaccinated
only boys of similar ages (1–30 days before: 13.1 per 1,000
person-month vs. 1–30 days after: 43.6 per 1,000 person-
month). Among the 2 unvaccinated groups, the unvacci-
nated ‘‘a’’ boys aged 9–18 years has slightly lower rates of
ADHD (1–30 days before: 11.3 per 1,000 person-month
vs. 1–30 days after: 12.7 per 1,000 person-month) than the
unvaccinated ‘‘b’’ boys of similar ages (1–30 days before:
17.2 per 1,000 person-month vs. 1–30 days after: 21.3 per
1,000 person-month).

Conclusions: In conclusion, the limitations with claims
database analysis such as parenting-preferences/physician-
preferences in chosing/deciding health care options spe-
cially for the pediatric population which can not be mea-
sured as channelling bias may have confounded the
results. Alternative approach such as self-control compar-
sions before/after the index date of flu vaccination are
planned as the next step to explore the current findings
further.

319. Pediatric Cancer Registries in North America and
Europe

Sonia S Maruti,1 Karen Bartley,2 Raphael Rousseau,3 Jamie
Robinson,3 Michael Taylor.4 1Roche, Nutley, NJ, United
States; 2University of California, San Francisco, CA, United
States; 3Roche, Basel, Switzerland; 4Genentech, a member of
the Roche Group, San Francisco, CA, United States.

Background: Recent EMA and FDA regulation require
the development of pediatric drug development plans,
increasing the need for epidemiologic data. However,
compared with adults, pediatric cancers are rare and data-
sources are less readily available. An understanding of
available pediatric cancer datasources with incidence and
survival data would aid strategic decision making and trial
planning.

Objectives: To review and determine publically available,
online pediatric cancer registries in North (N) America
and Europe.

Methods: English-language registries were identified
through a web-based search and a PubMed literature
review. These were evaluated across 6 criteria: use of the
International Classification of Childhood Cancer (ICCC)
coding, recent data (<5 years), incidence, survival, data
for ages £18, and ability to query data online.

Results: Five regional registries were identified: the Auto-
mated Childhood Cancer Information System (ACCIS,
35 countries in Europe), Surveillance Epidemiology and
End Results Program (SEER, USA), National Program
of Cancer Registries (NPCR,US), Canadian Cancer Reg-
istry (CCR, Canada), and Globocan (global). All pro-
vided incidence (counts and rates) and could be queried
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online. Three registries used ICCC codes. All described
incidence among children and adolescents except Globo-
can (<14 years). Three registries reported survival data.
All had recent data except for ACCIS (1988–1997), but an
update is expected. SEER was the only registry to meet all
criteria; it also had staging where applicable.

Conclusions: National and regional registries have useful
high-level pediatric incidence data. ACCIS, SEER, and
NPCR met most of the above criteria. Details on stage,
relapse, and other characteristics would further assist deci-
sion-making. Improved online querying capabilities and
the standardization of information (age, ICCC coding)
would assist analyses and cross-country comparisons. A
similar evaluation of cancer registries in Asia is on-going.

320. Burden of Mental Disorders in Childhood Estimate Using
Administrative Health Data

Antonio Clavenna,1 Massimo Cartabia,1 Antonella
Costantino,2 Angela Bortolotti,3 Ida Fortino,3 Luca
Merlino,3 Maurizio Bonati.1 1Laboratory for Mother and
Child Health, Department of Public Health, ‘‘Mario Negri’’
Institute for Pharmacological Research, Milan, Italy; 2Child
and Adolescent Neuropsychiatry Unit, I.R.C.C.S. Foundation
Ca’ Granda, Ospedale Maggiore Policlinico, Milan, Italy;
3Lombardy Region Health Ministry, Milan, Italy.

Background: An increase in the prevalence of mental dis-
orders in children and adolescents has been observed in
the last few decades. Several studies have been performed,
providing different estimates, depending on the geographi-
cal setting, the age range, and the tools used for the diag-
nosis.

Objectives: To estimate the burden of mental disorders in
a representative Italian pediatric population using admin-
istrative databases.

Methods: The population target was 1,616,268 children
and adolescents under 18 years living in the Lombardy
Region, Italy. Three administrative databases were analy-
sed to identify children with psychiatric disorders: a drug
prescription, a hospital discharge form, and an outpatient
ambulatory visit database. A youth was defined as a case
if during 2008 he/she received at least one psychotropic
drug prescription or was hospitalized for a psychiatric dis-
order (International Classification of Disease 9th revision
codes 290–319), or attended a child neuropsychiatric out-
patient unit for a visit and/or a psychological therapy
intervention at least once. Epileptic children were
excluded.

Results: In all, 63,550 youths (39.3 per 1,000; 95% CI
39.1–39.7&) were identified as users of health care
resources for a putative mental disorder. The prevalence
was higher in boys than in girls (47.0& vs. 31.3&) and the
highest value was recorded in children 8 years old
(60.2&). A total of 59,987 youths (37.1&) attended an
outpatient child and adolescent neuropsychiatry service at

least once, 3,605 (2.2&) were admitted to hospital, and
2,761 (1.7&) received at least one psychotropic drug pre-
scription, 62% of which received antidepressants, 38% an-
tipsychotics and 6% drugs for attention deficit
hyperactivity disorder. Of 195 youths were prescribed
more than one psychotropic drug class. In all, 57% of psy-
chotropic users did not attend a child neuropsychiatry ser-
vice.

Conclusions: The proportion of youths who received care
for mental disorders in the Lombardy Region seems lower
than in other countries. However, the fact that many chil-
dren were prescribed psychotropic drugs without the
supervision of a child psychiatrist is a reason for concern.

321. Results of Testing the Linkage of the Vaccination
Registration Praeventis with the IPCI Medical Record
Database in the Netherlands

Jeanet Kemmeren,1 Johan van der Lei,2 Petra Oomen,3

Hester de Melker,1 Miriam Sturkenboom.2 1Center for
Infectious Disease Control, National Institute for Public
Health and the Environment, Bilthoven, Netherlands; 2Medical
Informatics, Erasmus Medical Center, Rotterdam,
Netherlands; 3Regional Coordination Programmes, National
Institute for Public Health and the Environment, Bilthoven,
Netherlands.

Background: Secondary use of health care data may
advance medical knowledge especially with regard to dis-
ease etiology and outcome. Extending linkages between
databases will be a major tool for knowledge discovery in
the area of vaccine effectiveness and safety.

Objectives: Study the minimal amount of information
necessary for linkage the national vaccination registry Pra-
eventis to a large, well-established population-based medi-
cal record database i.e., IPCI.

Methods: A probabilistic linkage was established between
the Integrated Primary Care Information database, com-
prising the medical records of more than 1 million sub-
jects, across various regions in the Netherlands and the
nationwide Praeventis databases. Praeventis captures
information on the childhood immunization program for
all citizens, currently until the age of 18 years.

Results: A high percentage of children from 1 to 18 years
of age were linked well (range 79.1–86.2%). After that
age, the linkage percentage dropped down (range 0.7–
7.8%) because Praeventis does not keep addresses up-to-
date for children not included in the National Vaccination
Program. A rise in linkage percentage is seen from 25 to
40 years of age, which is caused by including pregnant
women in Praeventis (range 6.6–25.2%). After that age,
the linkage percentage decreased from 8.8% on the age of
42 years to 0 for people of 50 years and older.

Conclusions: The quality of linkage children based on
birth date and postal code is high. Only for twins, addi-
tional information (f.e. first character of the first name) is
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necessary. The next step will be to test the association
between MMR vaccination with febrile convulsions (true
positive association) and fractures (true negative associa-
tion). When this linkage is successful, the safety of vacci-
nations may be monitored using this linkage method.

322. Agreement between Parental-Reported Usage and
Dispensed Asthma Drugs in Children. A Comparison between
the BAMSE-Cohort and the Swedish Prescribed Drug Register

Elin Dahlén,1 Catarina Almqvist-Malmros,2,3 Anna
Bergström,4 Björn Wettermark,5 Inger Kull.6 1Department of
Medicine, Solna, Karolinska Institutet, Stockholm, Sweden;
2Department of Medical Epidemiology and Biostatistics
(MEB), Karolinska Institutet, Stockholm, Sweden; 3Lung and
Allergy Unit, Astrid Lindgren Children’s Hospital, Stockholm,
Sweden; 4Institute of Environmental Medicine (IMM),
Karolinska Institutet, Stockholm, Sweden; 5Centre for
Pharmacoepidemiology, Karolinska Institutet, Stockholm,
Sweden; 6Department of Clinical Science and Education,
Södersjukhuset, Karolinska Institutet, Stockholm, Sweden.

Background: Asthma is one of the most common diagno-
ses for children with a prevalence of approximately 10%.
The knowledge about drug use among children is limited
with uncertainties about the validity depending on data
sources used.

Objectives: The aim of this study was to investigate how
well parental reported use of asthma drugs in a question-
naire corresponded with register data on dispensed drugs.

Methods: Data on parental reported use of asthma drugs
from 3,366 children (12–14 years old) in a population-
based birth cohort in Stockholm, Sweden (the BAMSE-
cohort) were compared with data on dispensed drugs from
the Swedish prescribed drug register. The questionnaires
were answered between the 3rd of April and the 7th of
December 2008 and contained information on drug use
during the last 12 months. Using the parental-reported
data as reference, sensitivity and specificity with 95% con-
fidence intervals were computed for different antiasthmat-
ic drugs, applying fixed-time windows of 12 and
18 months and ‘‘ever’’ in the prescribed drug register. Ever
was defined as a drug disposed any time before the date of
the questionnaire back to the start of the register in July
2005.

Results: According to the questionnaires 10.7% of the
children used an asthma drug during the preceding
12 months compared to 7.1% in the drug register. The
sensitivity of the register was 69.2% (95% CI 63.7–74.4)
and the specificity was 98.1% (97.3–98.7) when using a
12 month time window. When the time window was
expanded to 18 months the sensitivity increased to 79.9%
(74.9–84.3) while the specificity decreased to 97.0% (96.0–
97.7). When using the time window ever, the sensitivity
was 90.9% (95% CI 87.1–94.0) and the specificity was
92.6% (95% CI 91.3–93.9).

Conclusions: The concordance between the questionnaires
and the Swedish prescribed drug register was relatively
high. The sensitivity and specificity indicated that a
time window with 18 months ought to be preferred when
using register data to assess the use of asthma drugs in
children.

323. Impact of Maternal Attachment on Infant Development
at 1-Year of Age: Results from the OTIS Antidepressants in
Pregnancy Study

Fatiha Karam,1,2 Anick Berard,1,2 Odile Sheehy,2 Marie-
Claude Huneau,2 Gerald Briggs,3 Christina Chambers,4

Adrienne Einarson,5 Diana Jonhson,6 Kelly Kao,4 Gideon
Koren,5 Brigitte Z Martin,7 Janine E Polifka,8 Sara H
Riordan,9 Mark Roth,10 Sharon Voyer Lavigne,11 Lori
Wolfe,10 OTIS Collaborative Research Group. 1Faculty of
Pharmacy, University of Montreal, Montreal, QC, Canada;
2Research Center, CHU Ste Justine, Montreal, QC, Canada;
3Department of Paediatrics, University of California, San
Diego, La Jolla, CA, United States; 4Motherisk Program,
Hospital for Sick Children, Toronto, ON, Canada; 5California
Teratogen Information Service, San Diego, CA, United States;
6Department of Pediatrics, University of Washington, Seattle,
WA, United States; 7College of Pharmacy, University of
Arizona, Tucson, AZ, United States; 8Pregnancy Risk
Network, NYS Teratogen Information Service, Binghamton,
NY, United States; 9Connecticut Pregnancy Exposure
Information Service, Division of Human Genetics, University
of Connecticut Health Center, Farmington, CT, United States;
10Texas Teratogen Information Service, University of North
Texas, Denton, TX, United States; 11University of Arizona,
Tucson, AZ, United States.

Background: A poor mother-infant attachment has
been associated with chronic pediatric health problems
and suboptimal psychological and cognitive develop-
ment.

Objectives: To evaluate the impact of maternal attach-
ment on the cognitive and socio-emotional development
of infants at 1-year of age whose mothers were suffering
from depression or anxiety.

Methods: The OTIS Antidepressants (AD) in Pregnancy
Study cohort was used. Women were recruited through 9
North American Teratogen Information Services and the
outpatient obstetric clinic of CHU Ste Justine (Montreal).
To be included, women had to be >18 years old,
<15 weeks pregnant, and not using known teratogens.
They were followed throughout pregnancy until 12-
months postpartum. Maternal attachment, cognitive and
socio-emotional development were assessed at 12 months
postpartum using the Maternal Attachment Postnatal
Questionnaire (MAPQ), the problem-solving scale of the
Ages and Stages Questionnaire (ASQ) and Bayley-III
socio-emotional scale, respectively. Socio-demographic
and lifestyle data, depressive symptoms (using the EPDS),
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AD medication use and other potential confounding vari-
ables were collected through telephone interviews. Logistic
and linear regression models were built to assess, at 1-year
postpartum, the association between maternal attachment
and cognitive development and between maternal attach-
ment and socio-emotional development, respectively.

Results: Overall, 206 mother-infants pairs were included.
The MPAQ and th ASQ were administered to all the
mothers and infants, respectively. A subset of 94 babies
completed a socio-emotional development evaluation
using the Bayley-III scale. Adjusting for potential con-
founders, optimal maternal attachment was significantly
associated with decreasing the risk of delay in problem-
solving skills at 1-year of age (AOR = 0.87; 95% CI
[0.76; 1.00]); it was also positively and significantly associ-
ated with the socio-emotional development at 1-year of
age (p = 0.02).

Conclusions: These results suggest that optimal maternal
attachment protects infants with regards to early cognitive
development and improves their socio-emotional develop-
ment.

324. Pediatric Epidemiological Study for Chronic Hepatitis B
(CHB)

Zuleika Aponte Torres,1 Hongfei Zhang,2 Jacek Mizerski,3

Deirdre Kelly,4 Maureen M Jonas,5 Malgorzata Pawlowska,6

Paloma Jara,7 Teresa Wozniakowska,8 Alexandrina
Constantinescu,9 Florence Lacaille,10 Marı́a José Mellado,11

Vasiliy Uchaikin,12 Giorgina Mieli-Vergani,13 Aldo
Trylesinski.14 1Novartis Farmaceutica, SA, Barcelona, Spain;
2The 302 Hospital of China Military, Beijing, China; 3Oddzial
Chorob Infekcyjnych Dz, Krakowski Szpital Specjalistyczny
im., Krakow, Poland; 4Liver Unit, Birmingham Children’s
Hospital, Birmingham, United Kingdom; 5Department of
Gastroenterology and Nutrition, Children’s Hospital Boston,
Boston, MA, United States; 6Oddzial Dzieciecy, Wojewodzki
Szpital Obserwacyjno-Zakazny Bydgoszcz, Bydgoszcz,
Poland; 7Pediatric Liver Service, Hospital Infantil
Universitario La Paz, Madrid, Spain; 8Instytut Centrum
Zdrowia Matki Polki III, Klinika Pediatrii, Lodz, Poland;
9Gastroenerology and Hepatology, Fundeni Clinical Institute,
Bucharest, Romania; 10Groupe Hospitalier Necker – Enfants
Malades, Paris, France; 11Hospital Carlos III, Madrid, Spain;
12Department of Children Infectious Diseases, Russian State
Medical University, Moscow, Russian Federation; 13Paediatric
Liver Centre, King’s College London, London, United
Kingdom; 14Novartis Pharma AG, Basel, Switzerland.

Background: In order to conduct robust, interventional
clinical studies in the CHB pediatric population, it is
important to have a comprehensive understanding of the
disease and the epidemiology in this population group, as
children exhibit a markedly different disease course than
adults.

Objectives: Our aim was to describe demographics, trans-
mission, current disease characteristics and treatment his-

tory in children and adolescents with CHB in Asian and
Western countries.

Methods: This multi-center, observational, cross-sectional
study collected epidemiological data from CHB patients
aged 2–18 years. Data was collected anonymously from
1640 pts at 80 sites in Asian and Western countries.

Results: Asia represented 59% of the total study popula-
tion. In all countries, the majority of pts were older than
7 years and between 13 and 18 years of age (53%). The
mean age was 11.8 years. Mean age at first diagnosis of
HBV was higher in Asian countries (8.6 years) compared
to Western countries (4.6 years). Mother to child trans-
mission (MTCT) was higher in Asian countries (44.6%)
than in Western countries (27.7%). Decompensated liver
disease was found in a very small percentage of partici-
pants (0.8%). In Asian countries, 59% of pts were
HBeAg+ and 24% were HBeAg-. In Western countries,
48% of pts were HBeAg+ and 44% were HBeAg-. In
Asian countries, 57.1% of pts with MTCT HBV were vac-
cinated for HBV and 25.4% received HBIG. In the Wes-
tern countries, these figures were 43.1% and 12.8%,
respectively. A higher proportion of Western pts (42.3%)
had previously received treatment compared to Asian pts
(7.1%). In the 2–6 years age group, most pts from Asian
and Western countries had not received any treatment
(94.8% and 91.0%, respectively).

Conclusions: In this large worldwide epidemiological
study in children and adolescents, differences in pts char-
acteristics were reported between Asia and Western coun-
tries. The mean age of diagnosis was higher in Asia. The
majority of Asian pediatric CHB pts were infected
through MTCT. Conducting future pediatric clinical trials
in decompensated CHB and in children below the age of
7 years is projected to be increasingly more difficult due to
the declining prevalence.

325. Male/Female Incidence Ratio of ADHD Drug Treatment
in the Netherlands from 2000 Until 2010

L Mehlkopf,1 LMA Houweling,2 ER Heerdink,1 FJA
Penning-van Beest.2 1Department of Pharmacoepidemiology
and Clinical Pharmacology, Utrecht University, Utrecht,
Netherlands; 2PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands.

Background: ADHD has become a much debated topic in
the last few years. More attention and awareness for
ADHD has led to an increase in incidence. Especially
awareness for the subtype of ADHD were patients, mostly
females, demonstrate predominantly inattentive symp-
toms, has increased.

Objectives: To determine the male/female incidence ratio
of ADHD drug treatment in the Netherlands from 2000
until 2010.

Methods: From the PHARMO database, including
amongst others, drug dispensing records of approximately
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3.2 million inhabitants in the Netherlands, we selected
patients with a first dispensing of ADHD medication
including methylphenidate, atomoxetine and dexamphet-
amine in the period 2000–2010. For each calendar year,
the male/female incidence ratio of ADHD drug use was
determined by dividing the incidence among males by the
incidence among females. Results were stratified by age
groups.

Results: Overall, the male/female incidence ratio of
ADHD drug treatment decreased from 3.4:1 in 2000 to
1.6:1 in 2010, meaning a growing proportion of female
patients. The largest decrease in the male/female ratio was
observed among adolescents (13–18 years: from 4.5:1 in
2000 to 1.6:1 in 2010), followed by 9–12 year-olds (from
5.5:1 in 2000 to 2.7:1 in 2010) and 0–8 year-olds (from
6.2:1 in 2000 to 3.5:1 in 2010). Among adults and seniors
this ratio fluctuated from 0.9:1 to 2.1:1. Although the inci-
dence among females has increased more over the years,
the incidence among males remained higher throughout
the study period.

Conclusions: This study shows that the proportion of
female patients starting ADHD drug treatment is increas-
ing. This in line with the increased awareness of ADHD
among females.

326. Increase in Psychotropic Drug Use between 2006 and
2010 among Adolescents in Norway: A Nationwide
Prescription Database Study

Anne KM Steffenak,1 Bodil Wilde-Larssen,1,2 Gun
Nordstrøm,1,2 Svetlana Skurtveit,3 Ingeborg Hartz.1,3 1Faculty
of Public Health, Hedmark University College, Elverum,
Norway; 2Department of Nursing, Karlstad University,
Karlstad, Sweden; 3Division of Epidemiology, National Institute
of Public Health, Oslo, Norway.

Background: Overall, studies on psychotropic drug use
among adolescents are scarce and do not give any detailed
information on their use pattern over time by age, gender,
psychotropic subgroups and long-term use.

Objectives: The purposes of this study were to investigate
the prevalence of psychotropic drug use among adoles-
cents aged 15–16 during 2006–2010 related to gender and
subcategories of psychotropic drug, and to study long-
term psychotropic drug use (2007–2010) among incident
psychotropic drug users in 2007.

Methods:

Longitudinal register study: This study is based on infor-
mation retrieved from the nationwide Norwegian Pre-
scription Database for the period 2006–2010.

Participants: The study population consisted of adol-
scents aged 15–16 years who had filled at least one pre-
scription for a psychotropic drug in 2006, 2008 and 2010.
Main outcome measures: Filling of psychotropic drug pre-
scriptions.

Results: Overall, psychotropic drug use increased from
9.3 to 17.3 per 1000 among boys and 11.7–17.4 per 1,000
among girls during 2006–2010. During the same period,
hypnotic drug use increased from 1,338 (10.5 per 1,000) to
2,221 (17.3 per 1,000) and its prevalence increased in both
genders – among boys nearly doubling from 9.3 to 17.3
per 1,000 and among girls from 11.7 to 17.4 per 1,000.
Melatonin accounted for most of this increase. For mela-
tonin, the annual median amount dispensed was 180
DDDs through the period until 2010, when it decreased to
90 DDDs. Sixteen percent of all incident psychotropic
drug users in 2007 had still prescriptions dispensed in
2010.

Conclusions: This study shows an increase in psychotropic
drug dispensed among adolescents in Norway, mainly
attributed to the increasing of melatonin. The amount of
melatonin dispensed indicates more than sporadic use
over longer periods, despite that the use is licensed for
55 years or older in Norway. Antidepressants were dis-
pensed more frequently among the girls, compared to the
boys. Thus, evidence about efficacy of psychotropic drugs
in general, and melatonin in particular, in adolescents is
warranted.

327. Differences in the Prescribing Behavior of Oral
Contraceptives in Adolescents and Adults

Kristina Bardenheuer, Sarah Kern, Janko Leddin. ZEG –
Berlin Center for Epidemiology and Health Research, Berlin,
Germany.

Background: Oral contraceptives (OCs) are a very popu-
lar method of reversible birth control and are widely used
by adolescents and adults because of the easy administra-
tion and additional beneficial effects. The International
Active Surveillance Study – Safety of COntraceptives:
Role of Estrogens (INAS-SCORE) is conducted in 7
European countries and the USA.

Objectives: To ascertain differences in adolescent and
adult OC users, who are representative of the actual user
population with regard to demographic and risk factors.

Methods: The INAS-SCORE study is a prospective, con-
trolled, non-interventional cohort study, which started in
seven European countries (Austria, Germany, France,
Italy, Poland, Sweden and the UK) and the USA in 2009.
Women being prescribed a new OC are recruited by a net-
work of prescribing physicians. Baseline information
includes questions on a variety of data, e.g., information
about demographic data, history of OC use and medica-
tion.

Results: Until now, 35,255 women were enrolled into this
study, of which 3,170 are girls below 18 years of age. Ado-
lescents have a lower mean BMI (22.0) compared to the
adult study population (24.3) and are less obese with a
BMI of 35+ (1.4% compared to 5.4%). Minor differ-
ences exist in the smoking behavior: 20.2% of the adoles-
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cents are smoker (1.5% with >15 cig./day) compared to
23.6% of the adult study population (3.5% >15 cig/day).
Adolescents are more frequently users of regular medica-
tion (25.0%, adult study population: 20.2%), the major
category is medication for the nervous system, which is
used by 7.9% of the adolescents compared to 6.3% of the
adult study population. Of these, psychotropic medication
is widely used by OC users below the age of 18 years
(7.1%) compared to the adult study population (4.3%).
Recruitment is still ongoing. Updated results will be pre-
sented at the meeting.

Conclusions: Overall, demographic risk factors vary in the
two user populations. Some of which can be explained by
the age difference (e.g., BMI and obesity), others are dif-
ferent than expected (higher medication use in adolescents,
especially psychotropic medication).

328. Phenotypic Spectrum of Hematological and Visceral
Disease in Type 3 Gaucher Disease and Response to
Imiglucerase Therapy: Preliminary Analysis from the ICGG
Gaucher Registry

J Alexander Cole,1 Pramod Mistry,2 Edwin H Kolodny,3

Anna Tylki-Szymanska,4 Nadia Belmatoug,5 Juan F
Cabello,6 Ashok Vellodi,7 Gregory Grabowski.8 1Genzyme,
a Sanofi Company, Cambridge, MA, United States; 2Yale
University School of Medicine, New Haven, CT, United
States; 3New York University School of Medicine, New York,
NY, United States; 4Children’s Memorial Health Institute,
Warsaw, Poland; 5Centre de Reference des Maladies
Lysosomales Assistance Publique-Hopitaux de Paris Service
de Medecine Interne Hopital, Beaujon, France; 6Laboratorio
de Genetica y Enfermedades Metabolicas, INTA, Universidad
de Chile, Santiago, Chile; 7Great Ormond Street Childrens’
Hospital NHS Trust, London, United Kingdom; 8Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, United
States.

Background: Patients with type 3 Gaucher disease (GD3)
develop neurological manifestations in infancy or child-
hood. Enzyme therapy with alglucerase/imiglucerase has
been used to treat the hematological and visceral manifes-
tations of GD.

Objectives: To define the phenotypic spectrum of hemato-
logical and visceral disease in patients with GD3 and its
response to alglucerase/imiglucerase therapy.

Methods: All patients <18 years of age who were
enrolled in the ICGG Gaucher Registry as of July 2010
with a diagnosis of GD3 were included in this analysis.
Subsets of patients with baseline status of anemia, throm-
bocytopenia, splenomegaly, hepatomegaly, or height z-
score £-1 were identified. Outcomes of changes from base-
line in hemoglobin concentration, platelet count, and
hepatic and splenic volumes and height Z-scores were
assessed up to 5 years following initiation of therapy using
non-linear mixed effects models.

Results: A total of 334 GD3 patients were identified; the
majority of patients were from the Middle East (34%),
Europe (29%) and the USA (16%). Ninety percent of
patients were diagnosed at age <6 years and 81% of
patients initiated therapy at age <6 years. Mean baseline
height Z-score was -2.7 among the subset of patients with
height Z-score £-1 at baseline (n = 159). Improvement in
growth was seen after both 1 (mean height Z-score -2.5)
and 5 years of treatment (mean height Z-score -1.7).
Among patients with baseline anemia (n = 145), anemia
was present in 42% within £1 year of treatment initiation,
and declined to 29% after 5 years of treatment. For
patients with baseline thrombocytopenia (platelet counts
<120 · 103/mm3) (n = 131), thrombocytopenia was
present in 57% within <1 year, and declined to 11% after
5 years of treatment. Liver and spleen volumes decreased
over the 5 years of treatment.

Conclusions: At treatment initiation, there was onset of
prominent visceral and hematologic disease manifesta-
tions in GD3 patients before the age of 6 years and the
patients exhibited striking growth failure. These effects
were generally reversed by alglucerase/imiglucerase treat-
ment within 5 years.

329. Marketing, Prescribing and Dispensing of
Methylphenidate in Belo Horizonte, Minas Gerais, Brazil

Edson Perini,1,2 Daniela Garcia Rezende Garcia
Junqueira,1,2 Lorena Gomes Cunha Lana,1,2 Tatiana Chama
Borges Cruz.1,2 1Farmácia Social, Universidade Federal de
Minas Gerais, Belo Horizonte, MG, Brazil; 2Instituto Rene
Rachou, Fundação Oswaldo Cruz, Belo Horizonte, MG,
Brazil.

Background: The Attention Deficit Disorder with Hyper-
activity/Impulsivity (ADHD) is a persistent pattern of
inattention and/or hyperactivity more intense and fre-
quent than usual in children. The preference for medical
treatment lies with methylphenidate, a psychostimulant
similar to amphetamine, and the use is growing all over
the world. Methylphenidate is classified as a psychotropic
substances and subject to the control marketing. Its use
has become very popular and there are suspicions about
the rationality of their consumption.

Objectives: To analyze the characteristics of the consump-
tion of methylphenidate in Belo Horizonte on legal, clini-
cal and epidemiological studies in 2006.

Methods: In a cross-sectional study, through the analysis
of bulletins of sales control of and of prescriptions notifi-
cations, we characterized aspects of its use in Belo Hori-
zonte, Minas Gerais: sex, DDD, PDD, length of the
treatments prescribed, the dispensation average period
and others.

Results: We calculated a defined daily dose (DDD) of
0.37/1000 inhabitants/day and a prescribed daily dose
(PDD) of 23.9 mg/day (10–240 mg/day). The average
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length of the treatments prescribed was 31 days (max.
600 days), the dispensation was made for an average per-
iod of 29 days (max. 540 days) and spending on consump-
tion was estimated as $ 725,000. The consumption was
higher in areas of the city economically favored, with a
remarkable number of formulations which ease the abuse
and harden treatment adhesion. The prescribing and dis-
pensing of methylphenidate did not accomplish with all
pharmacotherapy and legal requirements.

Conclusions: The results emphasize the importance of
controlling and supervising sales of methylphenidate. We
also highlight the need to redirect its use in the line of the
concept of rational use of medicines.

330. Review of All Products Authorized by the European
Medicines Agency from 1995 to 2011 in Regard to Pediatric
Investigation Plan Applications

Julie Mouchet,1,2,3 Marine Albrieux,1,2,3 Will
Maier.1,2,3 1Epidemiology, MAPI Research Trust, Lyon,
France; 2Epidemiology, MAPI Research Trust, Lyon, France;
3Epidemiology, REGISTRAT-MAPI, London, United
Kingdom.

Background: Pediatric Investigation Plans (PIPs) were
introduced by the European Commission in January 2007
to help ensure that medicines for children are included in
the mainstream drug development process in Europe.

Objectives: The objective of this study was to review all
authorized products by the European Medicines Agency
(EMA) from 1995 to 2011 to identify (1) those with a
potential pediatric indication, and (2) those with a PIP
application.

Methods: On the EMA website, the European Public
Assessment Reports (EPARs) were searched manually.
For each product, the Summary of Product Characteris-
tics (SmPC) was reviewed to explore quotes relative to
any potential pediatric indication. The products were dis-
tributed in four categories: C1 = adult indication only,
C2 = safety/efficacy not studied in children, C3 = adult
and pediatric indication, and C4 = pediatric indication
only. For each product, the EMA pediatrics database was
searched for PIP applications.

Results: Of 633 products were authorized by the EMA
(281 in 1995–2006, and 352 in 2007–2011). From 1995 to
2006, 33.53% of the authorized products presented a lack
of evidence in the pediatric population and 57% of the
products in the period of 2007–2011. In total, 746 PIP
applications were identified (products authorized and
under development). A PIP was requested for 21.4% of
the products authorized before the regulation (1995–2006)
and for 19% of the products authorized after the EU pedi-
atric regulation of 2007.

Conclusions: The categorization of authorized products
according to the SmPC quotes has shown that many prod-
ucts had potential pediatric indications needing confirma-

tion through new research programs. As expected, most
of the PIP applications concern products under develop-
ment. However, it is interesting to note that almost 20%
of the requests concern authorized products, with a higher
percentage of requests for products authorized before the
pediatric regulation. These findings suggest that the pedi-
atric regulation in Europe is fostering pediatric research to
create more therapeutic options for children and health-
care providers.

331. A’TEAM: Atopy’ Therapeutic Education Assessment
Measure: A Tool for Evaluating Therapeutic Education in
Atopic Dermatitis

Charles Taieb. Public Health, PFSA, Boulogne Billancourt,
France.

Background: The most recent studies have estimated that
the prevalence of atopic dermatitis in children aged
between 6 /7 is 8%, and 10% in children aged between 13/
14. In European countries, questionnaire studies showed
prevalence varying between 7 and 28%, whereas medical
exam studies placed it between 6 and 16%.

Objectives: Evaluate the impact of TEP offered, by asking
the question: Does the proposed educational program
achieve its objectives?

Methods: Care given to patients during an atopic eczema
flare-up aims to reduce inflammation and pruritus in order
to relieve the patient and avoid secondary infection. The
application of a topical corticosteroid, an antiseptic solu-
tion and a local antibiotic, possibly combined with antihis-
tamines as a complement, can help the young sufferer
better cope during flare-up stages. Skin dryness should be
treated with emollients, avoiding irritating substances such
as soaps. These different elements (prevalence, manage-
ment) have contributed to the emergence of therapeutic
education for patients (TEP). TEP can be offered by non-
dermatologist health professionals.

Results: The questionnaire is composed of 3 sub-question-
naires designed to assess the burden on the family when
managing atopic dermatitis, the degree of severity of the
condition (PoScorad) and the level of knowledge of the
pathology. To evaluate the degree of severity the PoSco-
rad is self-evaluating; For the burden, the questionnaire is
completed; the ratio of burden compared to QoL is
assessed by taking into account the general daily disability
created by the disease (social, financial). The same ques-
tionnaire is completed by each parent before they take
part in education sessions, after having completed their
first 3 sessions, after a cycle of sessions and 6 months
after. This relatively long-term evaluation period allows us
to answer the question of sustainability of therapeutic edu-
cation’s benefits.

Conclusions: These 3 questionnaires cover precisely the
area of TEP which should lead to both a clinical improve-
ment and a lesser burden on the family by reducing flares
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and relapses and controlling dermatitis through better dis-
ease understanding.

332. Patterns of Topical Calcineurin Inhibitor Drug Use.
Impact of Regulatory Actions in Off-Label Use

Belen Oliva, Miguel Gil, Dolores Montero, Consuelo
Huerta, Ana Afonso, Miguel Angel Macia, Veronica Bryant,
Arturo Alvarez. Division of Pharmacoepidemiology and
Pharmacovigilance, Spanish Agency for Medicines and
Medical Devices, Madrid, Spain.

Background: The topical calcineurin inhibitors (TCI) were
approved in Europe as second line treatment for short-
term, non-continuous treatment of Atopic dermatitis
(AD) in adults and children >2 years old who failed to
respond to conventional therapies such as topical corticos-
teroids (TCOR). In 2005–2006 the TCI benefit-risk profile
was reviewed in view of its potential carcinogenicity and
their off-label use, specially in children <2 years old. The
product information was updated and additional mea-
sures to minimize risk were undertaken (safety warning,-
direct heath professional communication).

Objectives: To describe the characteristics of patients trea-
ted with TCI and to evaluate the impact of regulatory
actions on the potential off-label use of TCI.

Methods: A retrospective study was performed in a Span-
ish primary care database (BIFAP). Patients with a first
prescription of TCI in the study period (2003–2009) were
included in the study. Two periods were defined, pre-regu-
latory actions (2003–2004) and post-regulatory actions
(2007–2009). The following indicators were compared
between both periods: rates of new treatments in
<2 years old;% patients with previous treatment with
TCOR and% patients with recorded diagnosis of dermati-
tis/eczema.

Results: Of 23,893 new users of TCI were identified in the
study period (pimecrolimus 15,823 [66.2%]; tacrolimus
8,070 [33.8%]). 56.8% were female and median age was
32 years (interquartil range 7–54). The proportion of trea-
ted patients <2 years old was of 8.1% whilst the percent-
age of registered dermatitis/eczema and previous TCOR
use were of 54.6% and 58.2% respectively. The rate of
new TCI treatments in <2 years significantly decreased
between pre and post-regulatory actions periods (14.2–
5.95 per 1000 patient-years respectively, p < 0.05). The
proportion of patients with a previous treatment of
TCOR and recorded diagnosis of dermatitis/eczema
increased in the post-regulatory actions period (risk differ-
ence 12.1% and 2.3% respectively,p < 0.05).

Conclusions: Results suggest that regulatory actions had
an impact in the decrease of the off-label use of TCI espe-
cially in patients <2 years old. Additional measures may
be needed to improve the situation further.

333. The Use of GP Questionnaires to Assess Psoriasis
Severity in The Health Improvement Network (THIN)
Database

Paula L Thompson,1 Stéphanie Chretin,2 Françoise
Bugnard,2 William C Maier,1 Tetsuro Ito,3 Mike Spencer,3

Gwilym Thompson.3 1REGISTRAT-MAPI, London, United
Kingdom; 2REGISTRAT-MAPI, Lyon, France; 3Janssen-
Cilag, Buckinghamshire, United Kingdom.

Background: The natural course of psoriasis is not well
described. To better understand this, data from The
Health Improvement Network (THIN) database was used
to capture detailed information on disease progression in
psoriasis patients. Limitations of THIN data are that pso-
riasis severity, phototherapy and biologic prescriptions,
and hospitalisations may not be recorded. Psoriasis Area
Severity Index is often used to assess severity, but relies on
GPs recording body surface area (BSA) affected. Photo-
therapy and biologics are usually prescribed in secondary
care. We derived an algorithm using pre-collected THIN
data to classify psoriasis severity and administered GP
questionnaires to validate this. This abstract describes the
proposed methodological approach.

Objectives: This study aims to describe the natural pro-
gression of psoriasis, using both pre-collected THIN data
and GP questionnaires.

Methods: A retrospective cohort study, using THIN data,
to describe the natural progression of psoriasis. Of 5,000
patients with an incident psoriasis diagnosis between 01/
01/2004 and 31/12/2006 were included. Eligible patients
had at least 3 years of data both before and after (unless
died) diagnosis. From the pre-collected THIN data,
patients were classified based on the 3 months following
psoriasis diagnosis:

1. Mild-moderate: No treatment or topical treatments
only.
2. Moderate-severe: Systemic therapy and/or photother-

apy and/or biologics and/or hospitalisations for psoriasis.
GP questionnaires were administered to a random sam-

ple of 300 psoriasis patients (100 mild-moderate, 200 mod-
erate-severe) to:
1. Obtain information on phototherapy, biologics and

hospitalisations.
2. Assess psoriasis severity via collection of BSA

affected.
Validity of the psoriasis severity classification algorithm

will be assessed by contingency tables comparing the
severity derived from the GP questionnaires with that
from the pre-collected THIN data. Agreement will be
assessed using Cohen’s K coefficient.
Results: This abstract describes a methodological
approach; there are no results to be presented.

Conclusions: GP questionnaires can be used to overcome
some of the limitations inherent to pre-collected THIN
data.
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334. A Review of Stevens Johnson (SJS), Toxic Epidermal
Necrolysis (TEN), and Erythema-Multiforme (E-M) Reports
from the FDA AERS Database from 1968 to 2009

Keith L Altman. Law Office of Keith Altman, Massapequa
Park, NY, United States.

Background: There is increasing interest in serious skin
reactions associated with the use of pharmaceuticals. The
FDA AERS database contains millions of reports and
allows for a cross sectional analysis of all reports for a
given event which are then stratified by drug, age, and sex.
Typical pharmacovigilance is drug-centric and such a view
may miss signals for rare events associated with classes of
drugs. Event-centric reviews can provide insight into pos-
sible relationships not otherwise apparent.

Objectives: To quantify the reports of serious skin reac-
tions (SJS, TEN, E-M) within the AERS database and to
study drugs associated with these reports. To determine
whether a review of all reports of certain events in the
database can reveal possibly unknown associations.

Methods: Data from the FDA AERS system was selected
from 1968 to 6/30/2009 for all reports of SJS, TEN, and
E-M. For each drug associated with the study reports, the
total number of reports for that drug were computed. For
each report, the last best case was determined and the sus-
pect status of the drug. Percentages of each event were
computed. The data was further stratified by age and year.
Because of differential reporting of nonserious events,
these reports were excluded.

Results: AERS contains more than 24,000 study events.
There are several drugs known to be associated with SJS,
TEN, and E-M. The expected associations are apparent
from the data. A review of all reports of these events,
though, shows that there are some drugs that are less
known and should be further investigated for a possible
relationship.

Conclusions: Because of the size of the AERS database, it
is possible to study all of the reports of certain events and
then look to see if there are possible signals associated
with various strata such as drug, age, and sex. Typical
pharmacovigilance is drug-centric and may miss signals of
rare serious events that may become apparent when event-
centric analysis is performed. With respect to SJS, TEN,
and E-M, these events are sufficiently serious to warrant
such a review.

335. Screening Method for Association of a Drug to Stevens-
Johnson Syndrome or Toxic Epidermal Necrolysis Using a
Claims Database

Joongyub Lee,1 Nam-Kyong Choi,1 Bo Ram Yang,2 Young-
Jin Ko,2 Ji Young Kim,2 Byung-Joo Park.1,2,3 1Clinical
Epidemiology, Seoul National University Hospital, Seoul,
Korea; 2Preventive Medicine, College of Medicine, Seoul
National University, Seoul, Korea; 3National institute of Drug
Safety and Risk Management, Seoul, Korea.

Background: Stevens-Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN) are frequently related to medi-
cations, however it is hard to identify the culprit medica-
tion for SJS or TEN from a claims database.

Objectives: To develop an algorithm to search medication
related to SJS/TEN.

Methods: The Korean Health Insurance Review and
Assessment Service (HIRA) database from January 2005
to June 2006 was used. The database contained all insur-
ance claims data including diagnosis and prescription for
4 million elderly Koreans who were older than 65 years.
Cases were defined as those with any claims of SJS (ICD-
10: L51.1) and TEN (L51.2 or T50.9), and the date of the
first claim was the index date. We classified medications
into 8,716 general names following codes of HIRA formu-
lary. We used the case-crossover design to evaluate the
association of each medication to SJS/TEN, in which
exposure to the a certain medication in a 1 week window
period prior to the diagnosis of the SJS or TEN was com-
pared to the exposure to that medication in 4 earlier
1 week control periods. Conditional logistic regression
analysis was used to estimate the odds ratios (ORs) and
95% confidence intervals (CIs) and we corrected the p-val-
ues from multiple comparisons using a false discovery
rate. p-Value <0.05 were considered to be significant and
the labels of medication with significant association were
reviewed for SJS/TEN.

Results: We identified 296 patients with SJS and 60 with
TEN. After screening of 8,716 medications, we found 144
medications associated with SJS/TEN (p < 0.05), and 29
of them were labeled for SJS/TEN. Anti-microbials
(n = 20) and analgesics (n = 10) were the most fre-
quently related drug classes.

Conclusions: Large automated databases like electronic
health records, claims database will be helpful resource to
supplement spontaneous reporting data by overcoming
limitation of under-reporting and utilizing clinical infor-
mation. Further effort to avoid indication bias which is
specific to SJS/TEN and to validate the outcome would
be indispensable.
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336. Integrating Patient-Reported Outcomes (PRO) and
Medical Record Data (MR) in Observational Studies: Results
from a Direct-to-Patient Pilot Study in Gout

Elisa Cascade,1 Paige Marr,2 Matthew
Winslow.3 1MediGuard.org, Rockville, MD, United States;
2Outcomes Health Information Solutions, Atlanta, GA, United
States; 3Quintiles, Durham, NC, United States.

Background: The growth in on-line patients has given rise
to new direct-to-patient research methods (i.e., recruit-
ment of patients without physician sites). One concern,
however, is the absence of physician input to validate
diagnosis and provide clinical data.

Objectives: The objective of this study was to employ a
direct-to-patient approach to collect patient-reported out-
comes (PRO) and medical record (MR) information.

Methods: In July 2011, a random sample of US Medi-
Guard.org members age 18–80 were invited to participate
via email based on the presence of a gout medication or
diagnosis in their profile. Interested members clicked on
an embedded link to access study information and screen
for eligibility. The first 50 consenting participants contin-
ued to complete a survey and electronic and paper medical
release forms. Paper forms were mailed to Outcomes
Health Information Solutions to contact physicians and
obtain participant charts. The primary endpoint was med-
ical records collected; the secondary endpoint was con-
firmed gout diagnosis based on the MR.

Results: Of 120 members clicked on 1,250 emails sent
(9.6%). Five members (4%) declined to participate due to
the medical record requirement, although lack of interest
could have been as high as 38% if all individuals closing
the browser are included. Of the 50 participants who
enrolled and completed the survey and electronic MR
release, 42 (84%) returned the paper form. In total, 38 of
50 charts were obtained (76%): 28 of 38 (74%) with elec-
tronic and 10 of 38 (26%) with paper consent. Thirty-five
of 38 MRs included a gout diagnosis and 2 MRs con-
tained a gout medication. Only 1 MR was missing any
mention of gout.

Conclusions: Patients can be recruited directly for obser-
vational study designs that include PRO and MR data
with over 75% completeness. In this pilot, nearly all (37 of
38) charts confirmed patient-reported data. Results from
this proof of concept suggest that it is possible to obtain
observational data from the patient and provider in a
more time and cost efficient manner.

337. Severe Cutaneous Reactions Requiring Hospitalization in
Allopurinol Initiators: A Population-Based Cohort Study

Seoyoung C Kim,1 Craig Newcomb,2 David Margolis,2,3

Jason Roy,2 Sean Hennessy.2 1Division of Pharma
coepidemiology, Brigham and Women’s Hospital, Boston, MA,
United States; 2Center for Clinical Epidemiology and
Biostatistics, University of Pennsylvania, Philadelphia, PA,
United States; 3Department of Dermatology, University of
Pennsylvania, Philadelphia, PA, United States.

Background: Rare but potentially life-threatening cutane-
ous adverse reactions have been associated with allopuri-
nol, but population-based data on incidence and mortality
of such reactions are scarce.

Objectives: To evaluate incidence rate (IR) and in-hospi-
tal mortality of hospitalization for severe cutaneous
adverse reactions (SCARs) in allopurinol initiators com-
pared to non-allopurinol users and determine whether
high-dose of allopurinol is associated with the risk of
SCARs.

Methods: We conducted a propensity score-matched
cohort study using data from five large Medicaid pro-
grams. The primary outcome was identified by the princi-
pal discharge diagnosis code 695.1 (erythema multiforme
and related conditions). Cox proportional hazards model
evaluated the relative risk of SCARs associated with use
of allopurinol. Among the allopurinol initiators, HRs for
high-dose (‡300 mg/day) vs. low-dose allopurinol were
calculated after adjusting for potential confounders.

Results: During a follow-up period of 65,625 person-years
for allopurinol initiators (n = 90,358), 45 were hospital-
ized with SCARs. The crude IR was 0.69 (95% CI 0.50–
0.92) per 1,000 person-years. All 45 cases occurred within
365 days and 41 (91.1%) within 180 days after initiating
treatment with allopurinol. Twelve (26.7%) patients died
during the hospitalization. The crude IR in non-allopuri-
nol users (n = 90,358) was 0.04 (95% CI 0.02–0.08) per
1,000 person-years. The risk of SCARs was increased in
allopurinol initiators compared to non-users (HR 9.67,
95% CI 4.55–20.57). Among allopurinol initiators, the
HR for the high- vs. low-dose allopurinol was 1.57 (95%
CI 0.87–2.84) after adjusting for age, comorbidities and
any recent diuretic use.

Conclusions: Among allopurinol initiators, SCARs were
found to be rare but often fatal and occurred mostly in
the first 180 days of treatment. The risk of SCARs was
ten times as high in allopurinol initiators compared to
allopurinol non-users.
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338. Statins Do Not Influence Giant Cell Arteritis Outcome in
the French APOGEE Cohort. A Population-Based Study
Using the French Health Insurance System Database

Grégory Pugnet,1,2,3 Laurent Sailler,1,2,3 Robert Bourrel,4

Jean-Louis Montastruc,2,5 Maryse Lapeyre-
Mestre.1,2,5 1inserm, UMR1027, Toulouse, France;
2Université de Toulouse III, UMR1027, Toulouse, France;
3Service de Médecine Interne, salle Le Tallec, CHU Toulouse
Purpan, Toulouse, France; 4Service Médical, CNAMTS ER
Midi-Pyrénées, Toulouse, France; 5Service de Pharmacologie
Clinique, Université Toulouse III, Faculté de Médecine
Toulouse Purpan, Toulouse, France.

Background: Statins may prevent cardiovascular deterio-
ration for Giant Cell Arteritis (GCA) patients.

Objectives: To investigate the potential relationship
between exposure to statins, GCA occurrence and expo-
sure to glucocorticosteroids (GCs) in a cohort of incident
GCA patients.

Methods: The APOGEE cohort includes incident GCA
patients of the Midi-Pyrénées County, from 2005 to 2008.
GCA patients were identified in the French Health Insur-
ance System (FIHS) database by ICD-10th codes of a
chronic disease related to GCA. Incident cases were
defined by a continuous GCs course lasting for at least
6 months, without any previous exposure to GCs during
the 6 preceding months. Reference time (T0) was the date
of first GCs prescription. For each case two age and gen-
der matched-controls were randomly selected. The pri-
mary endpoint (PEP) was achieved when the patient
reached a prednisone daily dose <5 mg/day without any
increase during 6 months. We investigated the influence of
a sustained exposure to statins on GCA occurrence and
on the primary end point by a multivariate Cox analysis.

Results: The cohort included 103 patients, (80 women
(77.7%); mean age 74.8 (±9) years; mean follow-up 48.9
(±14.8) months; mean initial GCs dosage 54 (±27) mg/
day). Eighty-one (78.6%) patients reached the PEP at 24.3
(±11.2) months and with a mean cumulative GCs dose at
11.4 (±6.1) g. Twenty eight (27.2%) patients had a sus-
tained exposure to statins in the 6 months before T0,
which was similar to that observed among matched con-
trols (p = 0.29). In the multivariate Cox analysis, a sus-
tained exposure to statins before T0 was associated with a
higher probability to achieve the the PEP (HR = 1.87
[1.16–3.03], p = 0.01). However, there was no influence
of a sustained exposure to statins when it was included as
a time-dependent covariate (HR = 1.06 [0.81–1.40],
p > 0.05). The GCs cumulative dose among patients
exposed to statins was not different from that delivered to
patients not exposed (p = 0.78).

Conclusions: A sustained exposure to statins did not pro-
tect from GCA occurrence and was not associated with a
reduced exposure to GCs.

339. Methotrexate Utilization in Rheumatoid Arthritis.
Treatment Re-Starts after Gaps of at Least 90 Days

Annette de Thurah,3 Mette Nørgaard,2 Rikke Nielsen,2

Kristian Stengaard-Pedersen.1 1Department of
Rheumatology, Aarhus University Hospital, Aarhus, Denmark;
2Department of Clinical Epidemiology, Aarhus University
Hospital, Aarhus, Denmark; 3Institute of Public Health,
Aarhus University, Aarhus, Denmark.

Background: Methotrexate (MTX) is considered the best
first-line drug for treatment of rheumatoid arthritis (RA).
Compliance to MTX is considered generally good. Several
studies have, however, shown that 50% of the RA
patients discontinued MTX treatment after 5 years. For
both osteoporosis and chronic gout, a compliance behav-
iour has been observed where patients frequently stop and
restart their treatment. In RA, flare-up of disease activity
is likely to occur if MTX treatment is paused. Therefore it
would be useful to know if RA patients exhibit a compli-
ance behaviour similar to that of patients with gout and
osteoporosis.

Objectives: To describe the extent to which RA patients
who discontinue MTX treatment later restart therapy,
and to investigate predictors of restart.

Methods: A cohort study was conducted based on data
from the Danish National Patient Registry and prescrip-
tion data. MTX drug discontinuation was defined as a
gap ‡90 days from the expiration of one MTX prescrip-
tion to the redemption of a new one. Kaplan Meier esti-
mates were used to compute the cumulative probability of
resuming MTX treatment and Cox proportional hazard
to estimate the hazard of treatment return. A case-cross-
over analysis compared the frequency of events that could
have a transient effect on MTX restart.

Results: Among 788 patients, who started MTX, a total
of 299 patients experienced a gap ‡90 days and 66% of
these restarted treatment. The Kaplan Meier analysis
showed that 50% of the patients had returned to treat-
ment within 1.4 years. The case-crossover analysis showed
concurrent treatment with corticosteroid and other dis-
ease-modifying antirheumatic drugs to be negatively asso-
ciated with MTX restart. The Cox regression analysis
showed that women compared to men, older patients,
patients with the presence comorbidity, and patients with
high disease activity were less likely to restart.

Conclusions: A large proportion of RA patients who dis-
continued MTX restarted treatment. The conditions
determining treatment behaviour was, however, not clear
and we suggest health care professionals routinely address
MTX utilization in order to support patients in remaining
continuous users.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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340. Risk of Serious Infection and Malignancy in Rheumatoid
Arthritis Patients Treated with Anti-Tumor Necrosis Factor-
Alpha Biologics

Veena Thyagarajan,1 Heather Norman,2 Cheryl
Enger.1 1Epidemiology, OptumInsight, Ann Arbor, MI,
United States; 2Epidemiology, OptumInsight, Waltham, MA,
United States.

Background: Treatment of rheumatoid arthritis (RA)
with anti-tumor necrosis factor alpha (aTNF) biologics
may increase risk of serious infection (SI) and malignancy
due to their immunosuppressive effects.

Objectives: To estimate SI and malignancy rates in RA
patients treated with aTNF biologics using a claims-based
data source.

Methods: A retrospective cohort study of RA patients ini-
tiating treatment with adalimumab (ADA), etanercept
(ETN), or infliximab (INF) from January 2000–December
2008 was conducted using an administrative claims data-
base. Patients were followed for SI and malignancy. Inci-
dence rates (IRs) per 1,000 person-years (PYs) were
calculated for each aTNF using time-on-drug analysis
based on current aTNF biologic exposure status for SI
and intent-to-treat analysis based on the initiating aTNF
biologic for malignancy. The relative hazard of SI and
malignancy comparing initiators of ADA and INF to
ETN (the earliest biologic approved for RA) was esti-
mated using covariate-adjusted Cox proportional hazards
models. Analysis for malignancy was restricted to patients
without a history of malignancy prior to cohort entry.

Results: Of 7,734 patients initiated an aTNF biologic with
13,296 PYs of observation. We identified 718 SIs and 179
malignancies during follow-up. IRs for SI were 48.2, 47.2,
and 68.4 for ADA, ETN, and INF, respectively. Covari-
ate-adjusted (age, gender, prior aTNF biologic use) haz-
ard ratios (HR) for SI using all available follow-up were
0.97 (95% confidence interval [CI] 0.80–1.19) in ADA ini-
tiators and 1.34 (95% CI 1.13–1.58) in INF initiators.
HRs for SI within the first 6 months of cohort entry were
1.10 (95% CI 0.78–1.56) in ADA initiators and 1.66 (95%
CI 1.22–2.24) in INF initiators. IRs for malignancy were
15.5, 13.2, and 14.9 for ADA, ETN, and INF, respec-
tively. Covariate-adjusted (age, gender, prior aTNF bio-
logic use) HRs for malignancy using all follow-up time
were 1.21 (95% CI 0.83–1.76) in ADA initiators and 1.10
(0.78–1.56) in INF initiators.

Conclusions: A higher SI rate was observed in RA
patients initiating INF in comparison to ETN. Malig-
nancy rates across aTNF biologic treatments were similar.

341. Occurrence of Osteonecrosis and Total Joint
Replacement among Patients with Osteoarthritis

Kandace L Amend,1 Daniel Koralek,2 David D
Dore.3 1Epidemiology, OptumInsight, Ann Arbor, MI, United
States; 2Genentech, San Francisco, CA, United States; 3Brown
University, Providence, RI, United States.

Background: The incidence of osteonecrosis (ON) and
total joint replacement (TJR) has not been well character-
ized among patients with osteoarthritis (OA).

Objectives: To calculate the incidence of ON and TJR
among patients with OA, moderate-to-severe OA, and a
general population cohort.

Methods: In this retrospective cohort study (data from 01
January 2002 through 30 May 2010) from a large US
health insurance database, we identified patients with a
diagnosis of OA and a general population cohort of simi-
lar size. Patients were followed for a diagnosis of ON and/
or TJR. We identified a subset of patients with moderate-
to -severe OA and followed them for the same outcomes.
Incidence rates (IR) and 95% confidence intervals (95%
CI) for ON and TJR were calculated. Cox proportional
hazard models were used to estimate the relative hazard of
ON and TJR.

Results: We identified 1,413,816 patients with OA, a sub-
set of 781,424 patients with moderate-to-severe OA, and
1,185,602 persons in the general population cohort. In
total, there were 7,391 cases of ON and 102,530 cases of
TJR among the OA and general population cohorts with
>2.5 million person-years of follow-up in each cohort.
The IRs for ON outcomes ranged from 30.40 per 100,000
person-years for the general population (95% CI: 28.30–
32.61) to 236.06 per 100,000 person-years for the OA
cohort (95% CI: 230.43–241.80). The age-adjusted IRs for
TJR in the OA cohort were 2,030.19 per 100,000 person-
years (95% CI: 2,002.07–2,058.60), 2,519.85 per 100,000
person-years in the moderate-to-severe OA cohort (95%
CI: 2,457.15–2,583.74), and 20.55 per 100,000 person-
years in the general population cohort (95% CI: 19.23 –
21.93). For ON, the covariate adjusted hazard ratio (HR)
comparing the OA cohort to the general population
cohort was 4.95 (95% CI: 4.57–5.35). For TJR, the
adjusted HR comparing the OA cohort to the general
population cohort was 65.73 (95% CI: 61.78–69.93).

Conclusions: After adjustment for multiple confounding
factors, the rate of ON in the OA cohort was approxi-
mately 5 times that of the general population and the rate
of TJR in the OA cohort was approximately 66 times that
of the general population cohort.
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342. The Effect of Statin Use on Acute Kidney Injury Risk
Following Coronary Artery Bypass Graft Surgery

J Bradley Layton,1,2 Abhijit V Kshirsagar,2 Ross Simpson,3

Virginia Pate,1 Michele Jonson-Funk,1 Til Stürmer,1 M Alan
Brookhart.1 1Epidemiology, University of North Carolina at
Chapel Hill, Chapel Hill, NC, United States; 2Medicine,
Division of Nephrology, University of North Carolina at
Chapel Hill, Chapel Hill, NC, United States; 3Medicine,
Division of Cardiology, University of North Carolina at Chapel
Hill, Chapel Hill, NC, United States.

Background: Acutekidney injury (AKI) is a serious compli-
cation of cardiovascular surgery. Non-experimental studies
suggest that pre-surgical statin usemay reduce post-surgical
AKI, but others have not found an association. Methodo-
logic differences in study designs leave uncertainty regard-
ing themagnitudeorpresenceof theprotective effect.

Objectives: We estimated the effect of pre-operative statin
initiation on post-coronary artery bypass graft (CABG)
AKI using a new epidemiologic approach more closely
simulating a randomized controlled trial in a large CABG
patient population.

Methods: We employed healthcare claims data from large,
employer-based andMedicare insurance data. Tominimize
the healthy user bias we restricted our analysis to patients
without a history of statin use. We identified 24,693
patients undergoing non-emergency CABG surgery who
either newly initiated a statin within the 20 days prior to
surgery or were unexposed for at least 200 days prior to
CABG. AKI was identified in the 15 days following
CABG from inpatient ICD-9-CM diagnosis codes. Multi-
variable Poisson regression was used to calculate adjusted
risk ratios (RR) and 95% confidence intervals (CI). Analy-
ses were repeated using propensity score methods adjusted
for clinical and healthcare utilization variables.

Results: Post-CABG AKI developed in 3.7% of statin ini-
tiators and 6.2% of non-initiators. After adjustment for
clinical characteristics and markers of disease manage-
ment and healthcare utilization, we observed a protective
effect of statin initiation on AKI (RR = 0.80, 95% CI
0.67, 0.96). This effect differed by age: ‡65 years, RR =
0.90 (95% CI: 0.71, 1.14); <65 years, RR = 0.69 (95%
CI: 0.52, 0.91), although AKI was much more common in
the older age group (8.1 vs. 3.9%).

Conclusions: Statin initiation immediately prior to CABG
may modestly reduce the risk of post-operative AKI.

343. Statin Use and Risk of Atrial Fibrillation or Flutter: A
Population-Based Case-Control Study

Giacomo Veronese, Jonathan Montomoli, Morten Schmidt,
Erzsébet H Puhó, Henrik T Sørensen. Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, Denmark.

Background: Statins are widely used as lipid-lowering
agents, however some studies suggest that their pleiotropic

effects may also reduce the risk of atrial fibrillation. Popu-
lation-based evidence on this topic is still limited.

Objectives: To examine the association between statin use
and atrial fibrillation or flutter.

Methods: We conducted a population-based case-control
study using medical databases from Northern Denmark
(population, 1.7 million) to identify 51,374 cases of a first
hospital diagnosis of atrial fibrillation or flutter occurring
between 1999 and 2010. For each case we selected 10 age-,
sex-, and county-matched population controls. We col-
lected data on statin prescriptions within 90 days (current
users) or longer (former users) before the diagnosis date of
atrial fibrillation or flutter, comorbidities, and other medi-
cations. We further stratified current and former users by
duration of exposure, determined by counting the number
of days between first and last day of prescription redemp-
tion before the diagnosis date of atrial fibrillation or flutter
(short-term: <365 days, medium-term: 365–1,094 days,
and long-term: ‡1,095 days). We defined people with no
history of statin prescriptions as never users (reference).
We used conditional logistic regression to compute odds
ratios (ORs) and 95% confidence intervals (CIs), control-
ling for potential confounders and comorbidities.

Results: A total of 7,360 (14.3%) cases and 55,699
(10.8%) controls were current statin users; 2,928 (5.7%)
cases and 23,185 (4.5%) controls were former users;
41,086 (80.0%) cases and 434,786 (84.6%) controls were
never users. Among current users (adjusted OR: 0.96,
95% CI: 0.93–0.99), the effect of statins on preventing
atrial fibrillation or flutter was related to duration of use:
adjusted ORs decreased from 1.35 (95% CI: 1.28–1.42)
for short-term users to 0.85 (95% CI: 0.81–0.89) for long-
term users, compared with never users. For former users
(adjusted OR: 0.94, 95% CI: 0.90–0.98), the ORs did not
change varying the length of exposure.

Conclusions: Long-term current statin therapy may have
a preventive effect against new-onset atrial fibrillation or
flutter.

344. The Assessment of Statin-Associated Severe Muscle
Toxicity in Japan- by Using Claims Database with Laboratory
Information

Chia-Hsien Chang,1,2 Makiko Kusama,2 Manabu Akazawa,3

Yea-Huei Kao Yang.1 1Institute of Clinical Pharmacy and
Biopharmaceutical Science, National Cheng Kung University,
Tainan, Taiwan; 2Faculty of Pharmaceutical Sciences,
University of Tokyo, Tokyo, Japan; 3Meiji Pharmaceutical
University, Tokyo, Japan.

Background: To assess the drug safety efficiently, claims
database with laboratory information are developed in
many regions including Japan with a view to evaluate the
drug-related risk.

Objectives: To evaluate the risk of severe muscle toxicity
among statin users.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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Methods: This study was conducted within the cohort of
35,903 adult statin users (atorvastatin, fluvastatin, pita-
vastatin, pravastatin, rosuvastatin and simvastatin) by
using a commercial database (Medical Data Vision Co.,
Ltd), which collected the information of medical service,
prescription and lab test from 16 medical facilities during
2004–2010 in Japan. We determined whether the patients
had any use of interacting drug (fibrates, triazoles, macro-
lides, macrolides, amiodarone, and ciclosporin) under sta-
tin therapy. The severe muscle toxicity is identified by
muscle-related disorders diagnosis and/or creatine kinase
(CK) concentration over ten times the upper limited of
normal if there is no presence of disease-related condition
accompanied to CK elevation like myocardial infarction,
myocarditis, trauma and hypothyroidism within 3 days
after muscle toxicity event. Incidence rates for sever mus-
cle toxicity were determined per 1,000 person-years with
95% confidence intervals (CI) by Poisson regression with
SAS version 9.3.

Results: A total of 18,036 patients contributed 42,193 per-
son-years of statin therapy, 43 events were identified. Inci-
dence of severe muscle toxicity in patients treated with
statin ranged from 0.45 (95% CI, 0.19–1.08) with pravast-
atin to 1.73 (95% CI, 1.04–2.87) with rosuvastatin per
1,000 person-years. Using atorvastatin users as reference,
there were no significant differences among statins with
respect to incidence of severe muscle toxicity. Of 2,430
(13.5%) of patients treated with statin have received inter-
acting drug during follow-up period. As result of few
events with low number of person-years of receiving inter-
acting drug, our finding showed the wide 95% CI around
the incidence rate point estimate.

Conclusions: Our finding suggested that the use of statin
is generally well tolerate and safe, however, the risk of
sever muscle toxicity related to interacting drug use
needed further explored.

345. Cardiovascular Risk of Olmesartan (Olm) Compared
with Other Angiotensin-II Receptor Blockers (ARBs)

David J Graham,1 Xiao Ding,1 Shahin Saneinejad,2 Esther H
Zhou,1 Katlyn Calia,2 Mark Levenson,1 Kate Gelperin,1

Martin Rose,1 Tarek A Hammad,1 Thomas E MaCurdy,2,3

Chris Worrall,4 Jeffrey A Kelman.4 1Center for Drug
Evaluation and Research, Food and Drug Administration,
Silver Spring, MD, United States; 2Acumen LLC, Burlingame,
CA, United States; 3Stanford University, Palo Alto, CA,
United States; 4Centers for Medicare and Medicaid Services,
Washington, DC, United States.

Background: The randomized trial, ROADMAP,
reported an increased risk of acute myocardial infarction
(AMI) and cardiac death in Olm-treated diabetic patients
with ‡1 additional cardiovascular (CV) risk factor vs. pla-
cebo.

Objectives: To test if risk of AMI, stroke, or death is
increased in patients treated with Olm compared with

other-ARBs, in all users and pre-specified subgroups with
and without treated diabetes (DM) and/or ischemic heart
disease (IHD).

Methods: Retrospective new-user cohorts of patients initi-
ating ARB therapy from 2007 to 2010.

Setting: Community-dwelling, Medicare beneficiaries age
‡65 years with at least 12 months prior enrollment in
Parts A, B, and D.

Exposures: Olm vs. pooled other-ARBs.

Outcomes: Hospitalized AMI, stroke, and death.

Statistics: Multivariable Cox proportional hazards regres-
sion, with pre-specified analyses of effect modification by
DM and IHD.

Results: Cohorts included 158,054 Olm- and 724,673
other-ARB-treated patients, 96% with hypertension
(HTN), with combined follow-up of 314,674 person-years,
during which there were 3,722 AMIs, 3,002 strokes, and
2,668 deaths. Adjusted hazard ratios (HR) (95% CI) with
other-ARBs as reference were AMI: 0.92 (0.84–1.01);
stroke: 1.01 (0.91–1.11); death: 0.83 (0.74–0.93). In sub-
group without IHD, AMI: 0.86 (0.76–0.98); in DM sub-
group (to compare with ROADMAP), AMI: 0.95 (0.81–
1.13); stroke: 1.01 (0.83–1.24); death 0.94 (0.76–1.16). In
post hoc analyses, including adjustment for leading causes
of death in US elderly and potential sources of channeling,
the HR for death was unchanged from main results; HR
for AMI with Olm was reduced in patients with HTN and
no other labeled indication for ARB use.

Conclusions: In patients with treated DM, CV and mor-
tality risks were not increased by Olm vs. use of other-
ARBs. Unexpectedly, risk of death was reduced in Olm-
treated patients and risk of AMI was reduced in Olm-trea-
ted patients with HTN and no other indication for ARB
use. Confounding by measured risk factors did not explain
these findings and evidence of channeling was not found.
Randomized trials would be needed to determine if Olm
has cardioprotective effects compared with other-ARBs.

346. Angioedema Events and Use of Drugs That Act on the
Renin-Angiotensin-Aldosterone System (RAAS)

Darren Toh,1 Marsha E Reichman,2 Monika Houstoun,2

Marry Ross Southworth,2 Xiao Ding,2 Adrian F
Hernandez,3 Mark Levenson,2 Lingling Li,1 Azadeh
Shoaibi,2 Gwen Zornberg,2 Sean Hennessy.3 1Harvard
Medical School and Harvard Pilgrim Health Care Institute,
Boston, MA, United States; 2Center for Drug Evaluation and
Research, FDA, Silver Spring, MD, United States; 3Duke
University School of Medicine, Durham, NC, United States;
4University of Pennsylvania Perelman School of Medicine,
Philadelphia, PA, United States.

Background: Angiotensin converting enzyme inhibitors
(ACEIs) have been linked to an increased risk of angioe-
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dema, but risk for other drugs acting on RAAS is not well
characterized.

Objectives: To assess the risk of angioedema in users of
ACEIs, angiotensin receptor blockers (ARBs), and the
direct renin inhibitor, aliskiren.

Methods: We identified ACEI, ARB, and aliskiren initia-
tors in 2001–2010 from 17 Data Partner sites in Mini-Sen-
tinel. Eligible individuals were free from previous
dispensing of any study drugs and diagnosis of angioe-
dema during 183-days preceding first dispensing of a study
drug. They were followed from treatment initiation to ear-
liest occurrence of angioedema (identified by an inpatient,
emergency department, or outpatient ICD-9-CM diagno-
sis code 995.1; PPV: 90–95% in previous studies),
365 days of follow-up, initiation of another study drug,
treatment cessation, death, disenrollment, or 12/31/2010.
Risk of angioedema for each drug class was compared
separately with a common referent group not thought to
be associated with angioedema, ß-blockers, using the case-
centered logistic regression approach (equivalent to a Cox
model stratified by propensity score [PS] quintile and site).
The PS was estimated separately for each pair at each site
using age, sex, prior diagnosis of allergic reactions, diabe-
tes, heart failure, and ischemic heart disease, and prescrip-
tion NSAID use as predictors.

Results: There were 3,301 angioedema cases in 1,845,138
ACEI initiators, 288 cases in 467,313 ARB initiators, 7
cases in 4,867 aliskiren initiators, and 915 cases in
1,592,278 ß-blocker initiators. Compared to ß-blockers,
the hazard ratio (HR) adjusted for site was 2.77 (95% CI:
2.57, 2.98) for ACEIs, 1.11 (0.97, 1.28) for ARBs, and
2.75 (1.30, 5.81) for aliskiren. The PS-adjusted HR was
3.04 (2.81, 3.27) for ACEIs, 1.16 (1.00, 1.34) for ARBs,
and 2.85 (1.34, 6.04) for aliskiren.

Conclusions: ACEIs were associated with a threefold
higher risk of angioedema vs. ß-blockers. Aliskiren may
also increase the risk of angioedema compared to ß-block-
ers, although the number of events was small. Risk of an-
gioedema was lower for ARBs than with ACEIs and
aliskiren.

347. Risk of Acute Renal Failure Likely Due to Concurrent
Use of ACE-Inhibitors, Angiotensin Receptors Blockers,
Diuretics and Anti-Inflammatory Drugs

Francesco Lapi,1,2,3 Laurent Azoulay,1 Hui Yin,1 Samy
Suissa.1,2 1Centre for Clinical Epidemiology, Lady Davis
Research Institute, Jewish General Hospital, Montreal, QC,
Canada; 2Department of Epidemiology, Biostatistics and
Occupational Health, McGill University, Montreal, QC,
Canada; 3Department of Preclinical and Clinical
Pharmacology, University of Florence, Florence, Italy.

Background: The terms ‘‘double’’ and ‘‘triple whammy’’
have been coined to define the renal adverse effects likely
due to the combination of one or two medications among

ACE-inhibitors (ACEI), angiotensin receptor blockers
(ARBs) and diuretics, with non-steroidal anti-inflamma-
tory drugs (NSAIDs).

Objectives: To assess whether double and triple whammy
were associated with a greater risk of acute renal failure
(ARF).

Methods: We conducted a nested case-control analysis
within a cohort of 1,369,967 users of antihypertensive
drugs using the United Kingdom’s General Practice
Research Database (GPRD). All cases of ARF occurring
during follow-up (index date) were identified on the basis
of Read codes. Up to 10 controls were randomly selected
and matched to each case on year of birth, sex, calendar
year of cohort entry, and duration of follow-up. Exposure
to double or triple whammy was defined as the overlap in
prescription coverage between NSAIDs and ACEI/ARBs
and/or diuretics. Current use was defined when the expo-
sure prescription coverage overlapped the index date or
ended within 90 days of index date. Conditional logistic
regression was used to estimate the adjusted rate ratios
(RRs) along with 95% confidence intervals (CI) of ARF
associated with double and triple whammy.

Results: Within the cohort of antihypertensive users, a
total of 6,412 cases of ARF were identified during follow-
up (incidence rate = 8/10,000 per year). Current use of a
double whammy with NSAIDs was associated with an
increased rate of ARF (RR: 1.26, 95% CI: 1.11–1.43) for
diuretics, and for ACEI/ARBs (RR: 1.11, 95% CI: 0.96–
1.28). An increased risk was also observed for triple
whammy (RR: 1.22, 95% CI: 1.12–1.33). Furthermore,
for both double and triple whammy, the risk was highest
during the first 30 days after treatment initiation.

Conclusions: Double and triple whammy from the combi-
nation of anti-hypertensives and NSAIDs can increase the
risk of ARF, particularly at the start of treatment.
Although antihypertensive medications have well-known
benefits on cardiovascular events, some vigilance may be
warrantedwhen they are concurrently takenwithNSAIDs.

348. International Comparison of the Utilisation of Anti-
Diabetic Medicines

Agnes I Vitry, Zhi Hui Eeow, Gillian E Caughey. Quality
Use of Medicines and Pharmacy Research Center, University
of South Australia, Adelaide, SA, Australia.

Background: There is no study comparing the utilisation
of anti-diabetic medicines between Australia and Euro-
pean countries.

Objectives: To examine the use of anti-diabetic medicines
between Australia and eight European countries from
2001 to 2010 and investigate possible factors influencing
drug use patterns.

Methods: A longitudinal, cross-national drug utilisation
study on anti-diabetic medicines was conducted. The anti-
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diabetic medicines studied were metformin, sulphonylure-
as, insulin, glitazones, acarbose, gliptins, exenatide and
oral hypoglycaemic combination products. Data were col-
lected from nine countries:

Australia, Denmark, England, Finland, France, Ice-
land, the Netherlands, Norway and Sweden. Data were
expressed in DDD/1,000 inhabitants/day. Possible factors
influencing the trends of usage such as diabetes preva-
lence, pharmaceutical reimbursement policies, response to
safety studies and timing of safety warnings were identi-
fied through a literature search.
Results: Usage of total anti-diabetic medicines increased
from 2001 to 2010 across all countries. Finland
reported the highest usage of total anti-diabetic medi-
cines. This could be possibly explained by high preva-
lence of both type 1 and type 2 diabetes in Finland.
The use of metformin increased in all countries, which
was in concordance with the current treatment guide-
lines. The use of rosiglitazone decreased in all countries
after 2007 following the concerns of increased risk of
cardiovascular events. Different patterns of pioglitazone
usage were observed across countries, likely to be in
response to different interpretations of the benefit to
risk ratio of this drug. The use of newer anti-diabetic
medicines such as gliptins, exenatide and oral hypogly-
caemic combination products increased in all countries
and represented for up to 5% of total anti-diabetic
medicines in 2010.

Conclusions: We found an overall increase in the utilisa-
tion of anti-diabetic medicines in all countries examined.
The patterns of use of anti-diabetic medicines were in con-
cordance with the current treatment guidelines. Diabetes
prevalence, pharmaceutical reimbursement policies, timing
of safety warnings and pharmaceutical promotion can all
influence drug use.

349. The Impact of a National Program on Judicious Use of
Antidiabetic Medicines

Yeqin Zuo, Jeff Elliott, Louise Lor, Mark Bartlett, Jonathan
Dartnell, Lynn Weekes. Program Evaluation, NPS, Better
Choices, Better Health, Surry Hills, NSW, Australia.

Background: Australia has about 1 million (4.4%) people
diagnosed with diabetes, and a similar number may be
undiagnosed. There are multiple gaps between evidence
and practice in therapeutic management for diabetes. NPS
has made a significant effort to promote evidence-based
diabetes management over the last decade.

Objectives: To assess impact of the national program on
quality prescribing for diabetes management.

Methods: Retrospective study of the association between
general practitioner (GP) participation in the program
and prescribing rates for insulin, glitazones and metfor-
min, as recorded by the Pharmaceutical Benefits Scheme
(PBS).

Interventions: Interventions included educational visits,
case studies, audits, workshops and group discussions.
The 2008/9 program key messages included: initiate insu-
lin early; ensure metformin is part of ongoing therapy and
the use of glitazones does not delay progression to insulin;
and review use of glitazones in heart failure and ischaemic
heart disease.
Outcome measures: Differences in prescribing rates per

1000 consultations for antidiabetics with and without
NPS intervention.
Statistical analysis: Interrupted time series modelling

was used to assess the association between GP participa-
tion in NPS programs and the prescribing rate, controlling
for underlying secular trends, seasonality, autocorrelation,
FDA warnings and policy changes.
Results: We found significant associations between GP
participation and changes in prescribing rates for insulin
and glitazones. GP participation (9,496) in the diabetes
program led to a 7% relative increase (p < 0.001) in pre-
scribing for insulin per 1000 GP consultations in 2008 and
a further 11% increase in 2009. GP participation also led
to a 13% relative decrease in glitazone prescriptions per
1,000 GP consultations in 2008 and a further 16%
decrease in 2009. While the rate of metfomin prescribing
increased over this period, the program was not found to
be associated with this increase.

Conclusions: Multi-pronged interventions in general prac-
tice can significantly impact the use of antidiabetics at a
national level. A new diabetes program, which is in line
with updated guidelines, is currently under development.

350. Validation of Diabetic Retinopathy and Maculopathy
Diagnoses Recorded in a United Kingdom Primary Care
Database

Elisa Martin-Merino,1 Joan Fortuny,2 Elena Rivero,2 Luis
Alberto Garcı́a-Rodrı́guez.1 1Centro Español de Investigación
Farmacoepidemiológica (CEIFE), Madrid, Spain; 2Global
Clinical Epidemiology, Novartis Farmaceutica S.A.,
Barcelona, Spain.

Background: Validation of diagnosis codes is a highly rec-
ommended step in order to offer reliable epidemiological
measures in research performed in automated healthcare
databases.

Objectives: To describe the validity of recorded diabetic
retinopathy (DR) and maculopathy (DMP) diagnoses,
including macular oedema (DMO) in The Health
Improvement Network (THIN) UK primary care data-
base.

Methods: In two independent computer searches, we
identified 20,838 diabetics aged 1–84 years with a first DR
computer Read code entry in 2000–2008, and 4,064 with a
first DMP entry. A two-step strategy was used to validate
both outcomes: (1) for all DMP patients and a random
sample of 500 DR patients a manual review of computer-
ized patient profiles was conducted. Profiles included free-
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text comments from primary care practitioners’ (PCPs)
with referral information and test results. We classified
subjects into probable case, possible case, and non-case
according to the plausibility of the diagnosis. (2) for a ran-
dom sample of 200 subjects with DR and 200 subjects
with DMP (including 36 DMO) questionnaires and addi-
tional medical records information were requested to
PCPs and reviewed. Confirmation of diagnosis by PCP
was considered the gold standard.

Results: After revision of the random sampled patient
profiles with free-text comments, we categorized 418 DR
cases and 3,676 DMP cases as probable/possible (includ-
ing 711 DMO). After review of the information received
from PCPs, probable/possible cases of DR and DMP
were respectively confirmed in 87.3% and 87.2% of
instances. Confirmation rate for DMO was 90.3%. The
confirmation rates, once applied to the whole population
of automatically computer-detected patients, translated
into a weighted confirmation rate of 78.0% for DR codes,
79.0% for DMP codes, and 86% for DMO codes.

Conclusions: Read codes for DR, DMP, and DMO
showed a moderate accuracy in identifying incident cases
of these ophthalmologic complications. The validity fur-
ther improved when incorporating PCPs’ text comments
to the patient’s profile.

351. Aspirin and the Risk of All-Cause Mortality in New
Users of Oral Antidiabetes Drugs

Caroline Sirois,1,2,3,4 Jocelyne Moisan,1,2,3 Elham Rahme,4

Jean-Pierre Grégoire.1,2,3 1Faculty of Pharmacy, Universite
Laval, Quebec, Canada; 2Chair on Adherence to Treatments,
Université Laval, Quebec, Canada; 3URESP, Centre de
Recherche FRSQ, Centre Hospitalier Affilié Universitaire de
Québec, Quebec, Canada; 4Division of Clinical Epidemiology,
McGill University, Montreal, Canada.

Background: Use of aspirin is widely recommended in
diabetes clinical guidelines yet its effect on the risk of mor-
tality for individuals with type 2 diabetes remains largely
unknown.

Objectives: To evaluate the association between aspirin
use and mortality among individuals who initiated an oral
antidiabetes drug treatment.

Methods: Using Quebec administrative databases, we
conducted a case-control study nested in a cohort of
99,670 individuals aged ‡18 years, newly treated with an
antidiabetes drug between 2000-01-01 and 2007-12-31,
and followed up until 2008-12-31. Individuals had not
used aspirin, antiplatelet or anticoagulant drugs and had
no gastro-intestinal bleeding in the year before cohort
entry. Cases were individuals who died during follow-up.
For each case, five controls were matched for age, year of
cohort entry, sex and cardiovascular disease using inci-
dence density sampling. Exposure to aspirin was defined
as current, past or no use. Current users were those whose

last aspirin prescription overlapped with the index date
(i.e., end of days supply plus a grace period of 10 days).
Using paired multivariate conditional logistic regression,
we calculated adjusted odds ratios (AOR) of all-cause
mortality. To test the sensitivity of the length of the grace
period in defining current users, we repeated the analysis
using: (1) no grace period; (2) a grace period equalled to
the number of days supply.

Results: A total of 8907 patients (8.9%) died. Compared
to non-users of aspirin both current (AOR: 0.80; 95% CI:
0.76–0.87) and past (0.64; 0.57–0.73) users had a reduced
risk of mortality. The results did not differ in the sensitiv-
ity analyses.

Conclusions: In this population of individuals newly trea-
ted with antidiabetes drugs, current or past use of aspirin
was associated with reduced all-cause mortality. This
result suggests that aspirin might have a protective effect
although healthy-user bias cannot be ruled out.

352. Statin Initiation in Elderly Patients Using Antidiabetes
Drugs

Marie-Laure Laroche,1 Marie-Claude Breton,2 Eric Demers,2

Jean-Pierre Gregoire,2 Jocelyne Moisan.2 1EA Handicap,
Autonomie, Vieillissement, Activité et Environnement,
Université de Limoges, Limoges, France; 2Chaire sur
l’Adhésion aux Traitements, URESP – Université Laval,
Québec, Canada.

Background: The underprescription of statins is frequent
in the elderly. However, the benefit of statins is well dem-
onstrated for primary and secondary prevention of car-
dio-vascular diseases in elderly diabetic patients.

Objectives: To estimate the rate of statin initiation among
elderly patients undertaking insulin or oral antidiabetes
drug (AD) treatment and to identify factors associated
with this initiation.

Methods: Using the Quebec Health Insurance Board da-
tabases, we conducted a population-based cohort study of
individuals aged ‡65 years who were newly dispensed an
AD between 2000-01-01 and 2008-12-31. Those using sta-
tin in the year before were excluded. The rate of statin ini-
tiation was calculated and factors associated with statin
initiation were identified with multivariable Cox regres-
sion.

Results: In this cohort of 56,687 AD new users, the inci-
dence rate of statin initiation was 19.10 cases per 100
patient-years. Patients who were less likely to initiate sta-
tin had initially received sulfonylurea alone (Adjusted haz-
ard ratio: 0.83; 95%CI: 0.80–0.86) or insulin alone (0.64;
0.56–0.72) vs. metformin alone, were aged ‡76 (0.51; 0.49–
0.53) vs. 65–69 years, or, in the year prior to the AD initi-
ation, had received three to five (0.89; 0.86–0.91) or >6
(0.76; 0.74–0.79) different medications, taken antihyper-
tensive treatment alone (0.92; 0.89–0.95), or antidepres-
sants (0.93; 0.89–0.97). In contrast, patients who were
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more likely to initiate statin had suffered from ‡2 cardio-
vascular diseases in the year prior to initiating AD (1.72;
1.61–1.85). The rate of statin initiation increased signifi-
cantly from 2000 to 2008.

Conclusions: Among elderly patients not on statins before
the beginning of their AD treatment, the initiation rate of
statins is low. Several factors are associated with this initi-
ation and could be considered in future interventions aim-
ing to improve the cardiovascular protection of those
patients.

353. Antipsychotics and the Risk of Type 2 Diabetes in
Children and Youth

William V Bobo,1 William O Cooper,2 Charles M Stein,3

Mark Olfson,4 David Graham,5 James Daugherty,6

Catherine D Fuchs,1 Wayne A Ray.6 1Department of
Psychiatry, Vanderbilt University School of Medicine,
Nashville, TN, United States; 2Department of Pediatrics,
Vanderbilt University School of Medicine, Nashville, TN,
United States; 3Department of Medicine, Vanderbilt
University School of Medicine, Nashville, TN, United States;
4Department of Psychiatry, Columbia University College of
Physicians and Surgeons, New York, NY, United States; 5US
Food and Drug Administration, Silver Spring, MD, United
States; 6Department of Preventive Medicine, Vanderbilt
University School of Medicine, Nashville, TN, United States.

Background: Considerable evidence suggests that some
atypical antipsychotics increase the risk of type 2 diabetes
in adults. Marked increases in antipsychotic drug prescrib-
ing in children/youth has heightened concerns over the
possible link between antipsychotic use and increased risk
of type 2 diabetes in this population.

Objectives: To assess whether the risk of newly diagnosed
type 2 diabetes was increased with use of antipsychotics in
a large cohort of children/youth, aged 6–24 years.

Methods: We conducted a retrospective cohort study
using computerized files of the Tennessee Medicaid pro-
gram (1996–2007), augmented with linkage to a statewide
hospital discharge database. Cohort antipsychotic users
initiated antipsychotic therapy within 90 prior to the
beginning of follow-up, with no other antipsychotic drug
use in the 365 days preceding that fill. Controls were
selected from analogously defined recent initiators of
other psychotropic drugs, frequency matched with anti-
psychotic users according to propensity score. Newly diag-
nosed cases of diabetes were identified with a computer
definition that was validated in a sample of the study
cohort.

Results: Antipsychotic users had a three-fold increased
risk for type 2 diabetes (HR 3.03, 95% CI 1.73–5.32) that
was apparent within the first year of follow-up, and
increased with cumulative antipsychotic drug dose. For
children (<18 years old), antipsychotic users had more
than a three-fold increased risk of type 2 diabetes (HR

3.14, 95% CI 1.50–6.56), which also increased with
increasing cumulative doses. Antipsychotic users had no
significantly increased risk for type 1 diabetes.

Conclusions: In the study cohort of children/youth aged
6–24 years, antipsychotic users had a three-fold greater
risk of newly diagnosed type 2 diabetes than did propen-
sity-score matched control medication users. The excess
risk occurred within the first year of antipsychotic use,
increased with increasing cumulative dose, and was pres-
ent for children <18 years of age.

354. Validity of Diagnostic Codes and Liver-Related
Laboratory Abnormalities To Identify Acute Liver Failure
among Kaiser Permanente Patients with Diagnoses of Drug-
Induced Hepatitis

Vincent Lo Re,1,2 Kevin Haynes,1 Kimberly B Fortier,1 Dena
M Carbonari,1 James D Lewis,1,2 Brian L Strom,1,2

Kimberly A Forde,1,2 David S Goldberg,1,2 K R Reddy,2

Jason A Roy,1 Amy R Marks,3 Jolanda De Beor,3 Douglas
A Corley.3 1Biostatistics and Epidemiology, Perelman School
of Medicine, University of Pennsylvania, Philadelphia, PA,
United States; 2Medicine, Perelman School of Medicine,
University of Pennsylvania, Philadelphia, PA, United States;
3Division of Research, Kaiser Permanente Northern California,
Oakland, CA, United States.

Background: Accurate methods to electronically identify
acute liver failure (ALF) from drug-induced hepatitis
would facilitate evaluation of hepatic safety of medica-
tions in real-world settings and post-marketing surveil-
lance by regulatory agencies.

Objectives: To determine the ability of diagnostic codes
and liver-related laboratory abnormalities to identify ALF
among Kaiser Permanente Northern California (KPNC)
members with drug-induced hepatitis diagnoses.

Methods: We performed a cross-sectional study in KPNC
(2004–2010) who had: (1) ICD9 diagnosis of drug-induced
hepatitis (toxic hepatitis [573.3] or drug-induced liver dis-
order [573.8]); (2) inpatient ICD9 diagnosis suggesting
ALF (acute hepatic necrosis [570], hepatic coma [572.2],
hepatorenal syndrome [572.4], other liver disease sequelae
[572.8], liver transplant [V42.7]) and laboratory results
indicating liver injury (total bilirubin ‡5.0 gm/dL and
INR ‡1.5 [off warfarin]) within 182 days of the drug-
induced hepatitis diagnosis; and (3) no chronic liver dis-
ease diagnosed prior to the drug-induced hepatitis diagno-
sis. Inpatient records were reviewed by hepatologists, who
adjudicated whether these were ALF events. Positive pre-
dictive values (PPVs) of combinations of diagnostic codes
and lab results for confirmed ALF were determined.

Results: Among 110 patients with drug-induced hepatitis
who were hospitalized with an ALF diagnosis and liver
injury, 30 were confirmed to have ALF (PPV, 27%; 95%
CI, 19–36%). Requiring at least two inpatient ALF diag-
noses with lab results of liver injury increased the PPV for
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confirmed events (PPV, 34%; 95% CI, 20–49%), and the
highest PPVs were for the combination of acute hepatic
necrosis plus either hepatorenal syndrome (PPV, 67%;
95% CI, 30–93%) or hepatic coma (PPV, 59%; 95% CI,
33–82%).

Conclusions: Among patients with diagnoses of drug-
induced hepatitis, inpatient diagnoses of ALF and labora-
tory results indicating liver injury had low PPV for con-
firmed ALF events. Until a validated algorithm for ALF
is developed, studies evaluating this endpoint should con-
firm ALF with review of medical records.

355. Validity of Administrative Data To Identify Off-Label
Use of Second Generation Antipsychotics

Daniel M Hartung,1 Luke Middleton,1 Bentson H
McFarland,2 Marian S McDonagh,2 Dean G Haxby,1 K J
McConnell.2 1Oregon State University College of Pharmacy,
Portland, OR, United States; 2Oregon Health and Science
University, Portland, OR, United States.

Background: Drug utilization studies consistently find
that nearly two-thirds of second generation antipsychotic
(SGA) use is for off-label conditions. Prevalent off-label
prescribing contributes to rising costs for the USMedicaid
program. The accuracy Medicaid administrative data for
identifying approved diagnoses in patients using SGAs is
unclear.

Objectives: The objective of this study was to determine
the accuracy of administrative data to identify off-label
prescribing for SGAs.

Methods: We used a cross-sectional approach to assess
the agreement between Medicaid billing data from the
State of Oregon and diagnosis information obtained from
a local health system’s electronic health record (EHR) in
the year 2009. Inclusion criteria were continuous Medicaid
enrollment, at least one prescription for a SGA, and two
or more documented encounters within the health system
EHR during the study year. ICD9 billing codes were used
to identify patients with major FDA-approved conditions:
schizophrenia, bipolar disorder, and depression. Concor-
dance with diagnoses listed in the EHR was evaluated
using sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) overall and
within subgroups characterized by SGA utilization.

Results: Of the 822 study subjects included, 245 (29.8%)
had an EHR documented diagnosis of schizophrenia,
bipolar disorder, or depression. For schizophrenia, the
sensitivity, specificity, PPV and NPV of administrative
data was 79.1% (95% CI 67.4–88.1%), 89.5% (95% CI
87.1–91.6%), 40.2% (95% CI 31.7–49%), and 98% (95%
CI 96.6–98.9%) respectively. The sensitivity, specificity,
PPV, and NPV for the diagnosis of bipolar disorder was
84.7% (95% CI 75.3–91.6%), 79.2% (76.1–82.1%), 32%
(95% CI 26–38.5%), and 97.8% (95% CI 96.3–98.8%)
respectively. Claims data showed similar discrimination

for the diagnosis of depression as well in subgroups
restricted by SGA chronic use or estimated daily dose.

Conclusions: The PPV in this population of SGA users
was relatively poor (41%). However, the high NPV sug-
gests claims data may be helpful for identifying which
SGA users do not have a FDA-approved condition.

356. Validation of ICD9 Coding as Reported in
Administrative Data – Results from a Review of Patient
Medical Records

Robert G Sharrar,1 Glen Magee,2 Jane Koch,3 Scott
Chavers.4 1Safety, Epidemiology, Registries and Risk
Management, United BioSource Corporation, Blue Bell, PA,
United States; 2Premier Research Services, Premier, Inc.,
Charlotte, NC, United States; 3Consulting Services, Koch
Consulting, LLC, Reva, VA, United States; 4Epidemiology,
Janssen Research and Development. LLC, Titusville, NJ,
United States.

Background: There is a need to evaluate the accuracy of
ICD9-based coding systems in administrative databases
used for observational studies.

Objectives: To evaluate the accuracy of coding data in an
administrative database compared to patient medical
record.

Methods: Patients receiving certain carbapenems during
an inpatient hospitalization between January 1, 2006 and
December 31, 2010 were identified from a hospital admin-
istrative database. An algorithm of ICD9 diagnosis, pro-
cedure codes, and CPT4 procedure codes was developed
to identify patients with complicated Urinary Tract Infec-
tions (cUTI) or complicated Intra-abdominal Infections
(cIAI). A random sample of these patients was selected
for review of their medical records. Abstractors recorded
the presence or absence of 121 individual codes as well as
patient demographic (e.g., age, gender, admission and dis-
charge dates) and treatment variables (DORIPENEM,
IMIPENEM,) for the index hospitalization. An infection
control physician reviewed the abstracted data and
assessed agreement between the administrative database
and charts. Positive (PPV) and Negative Predictive Values
(NPV) as well as sensitivity and specificity were calculated
for each individual code as well as cUTI and cIAI as
defined by the algorithm and treatment with either DO-
RIPENEM or IMIPENEM.

Results: Two hundred two patient medical records were
reviewed to assess 121 ICD9 and CPT codes, four patient
demographic variables, and four treatment related vari-
ables for each patient (26,058 observations). Overall com-
parisons of ICD9 data to the abstracted data for the cUTI
algorithm were 98.2% PPV, 16.7% NPV, 84.5% sensitiv-
ity, and 33.3% specificity; for the cIAI algorithm the
results were 72.2% PPV, 100.0% NPV, 100.0% sensitiv-
ity, and 94.3% specificity. Receipt of DORIPENEM
results were 97.6%, 98.7%, 99.2%, and 96.1% and for
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receipt of IMIPENEM 93.3%, 99.2%, 98.6%, and 96.2%
for PPV, NPV, sensitivity, and specificity respectively.

Conclusions: The PPV and NPV for the algorithm to
identify cUTI and cIAI of administrative data was high.
Review of patient medical records by an abstractor was
comparable to data obtained from a hospital administra-
tive database.

357. Performance and Validity of Record Linkage without
Unique Personal Identifiers

Chih-Ying Chen,1 Jessica J Jalbert,1 Lauren Williams,1

Andrew Rothman,1 Lynne W Stevenson,1 Garrick C
Stewart,2 John D Seeger,2 Soko Setoguchi.1,3 1Division of
Pharmacoepidemiology and Pharmacoeconomics, Department
of Medicine, Brigham and Women’s Hospital, Harvard
Medical School, Boston, United States; 2Cardiovascular
Division, Brigham and Women’s Hospital, Harvard Medical
School, Boston, United States; 3Duke Clinical Research
Institute, Durham, United States.

Background: Linking clinical/device registries with admin-
istrative databases can enhance the utility of the databases
for comparative effectiveness research. In the absence of
unique personal identifiers(UPIs) such as social security
numbers (SSNs), records can be linked using multiple
non-unique personal identifiers(nUPIs) such as date of
birth (DOB), sex, admission date (AdmD) and provider
IDs (pIDs).

Objectives: To assess the performance and validity of
record linkage method without using UPIs.

Methods: Using CMS implantable cardioverter defibrilla-
tor (ICD) registry and the Medicare inpatient files that
contain SSNs, we tested four rules (R1–R4) using different
combinations of nUPIs to link records from 2005 to 2008.
We estimated linkage rate(LR) as the number of unique
linkages produced by each rule divided by the number of
total registry records. We expected £80% will link since
the Medicare files do not include the non-fee-for-service
beneficiaries or veterans who are part of the registry. Sen-
sitivity (Sens), specificity (Spec) and positive predictive
value (PPV) were derived in comparison to a gold-stan-
dard (GS) linkage based on SSN, AdmD and pID.

Results: We identified 136,511 unique linkages between
the registry and Medicare files using the GS (SSN +
AdmD + pID, LR 58%). R1, which required a match
on all nUPIs (DOB + sex + AdmD + pID), had the
highest LR (55.2%), closely followed by 55.0% for the
rule with imperfect provider information (R2:
DOB + sex + AdmD + provider state). Rules using
fewer nUPIs to link records had much lower LRs
(R4:DOB + sex + pID = 19%, R3:DOB + sex +
AdmD = 0%). The rule without provider information
(R3) produced only five unique linkages. R1 had the high-
est validity (Sens 95%, Spec 98%, PPV 98%) compared
to the GS, followed by R2 (Sens 89%, Spec 91%, PPV

93%), R4 (Sens 19%, Spec 82%, PPV 57%) and R3 (Sens
0%, Spec 100%, PPV 0%).

Conclusions: The linkage rules using multiple non-unique
personal identifiers produced specific linkages, but lack
sensitivity due to missing value or errors in linkage vari-
ables. The GS linkage might have incomplete sensitivity
possibly due to errors in SSNs. In the absence of a unique
personal identifier, provider information appears useful
for successful linkage.

358. Validation of Congenital Malformation Diagnostic Codes
Recorded in Québec Administrative Databases

Lucie Blais,1,2 Anick Bérard,1,3 Fatima-Zohra Kettani,1,2

Amélie Forget.1,2 1Faculty of Pharmacy, University de
Montréal, Montréal, QC, Canada; 2Research Center, Hôpital
Sacré-Coeur de Montréal, Montréal, QC, Canada; 3Research
Center, CHU Sainte-Justine, Montréal, QC, Canada.

Background: The validity of the diagnostic information
recorded in health administrative databases is often ques-
tionable, because diagnoses are primarily coded for billing
and not for research purposes.

Objectives: To examine the validity of the diagnostic
codes related to congenital malformations recorded in the
Québec administrative databases among babies born to
women with and without asthma.

Methods: Using a large cohort of pregnancies from asth-
matic and non-asthmatic women and their babies that
was reconstructed between 1990 and 2002 from the link-
age of three Québec databases (RAMQ, MED-ECHO,
ISQ), we selected babies with and without diagnoses of
congenital malformations. The diagnosis of congenital
malformations derived from the RAMQ and MED-
ECHO databases was compared to the diagnosis written
in the baby’s medical chart (‘‘gold standard’’). We esti-
mated the predictive positive value (PPV) and the predic-
tive negative value (PNV) for any congenital
malformation identified from the databases and corre-
sponding 95% confidence intervals (CI). We also esti-
mated the PPV for major congenital malformations and
for several groups of congenital malformations.

Results: Selected babies from asthmatic women included
496 with at least one congenital malformation and 256
without a congenital malformation recorded in the data-
bases. The corresponding figures for babies of non-asth-
matic women were 404 and 138, respectively. The PPV of
having any or a major congenital malformation were
82.7% (95% CI: 80.0–85.4) and 79.2% (95% CI: 76.3–
82.1), respectively, in the asthma group, while they were
82.2% (95% CI: 79.0–85.4) and 78.4% (95% CI: 74.9–
81.8), respectively, in the non-asthma group. In both
groups, high PPVs (>80%) were found for several specific
congenital malformations including cardiac, clefts, climbs,
digestive, urinary and genital malformations. The PNV
for any congenital malformation was 91.0% (95% CI:
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89.0–93.1) in the asthma group and 94.2% (95% CI:
92.2–96.2) in the non-asthma group.

Conclusions: Québec databases are a valid tool for epide-
miological research on congenital malformations, with no
differences observed between babies born to women with
or without asthma.

359. Estimating Disease Progression in Metastatic Cancer
Patients Using Dispensing Data: A Validation Study

Vikram Joshi,1 Barbara-Ann Adelstein,2 Preeyaporn
Srasuebkul,1 Timothy Dobbins,3 Elements of Cancer Care
EoCC Investigators,2,3 Sallie-Anne Pearson.3 1Adult Cancer
Program, Lowy Cancer Centre, University of New South
Wales, Sydney, NSW, Australia; 2Prince Of Wales Clinical
School, University of New South Wales, Sydney, NSW,
Australia; 3University of Sydney, Sydney, NSW, Australia;
4Centre for Health Economics Research and Evaluation,
University of Technology, Sydney, NSW, Australia.

Background: Increasingly, clinical trials establishing the
efficacy of cancer treatments use surrogate endpoints such
as time to disease progression over traditional endpoints
such as overall survival. The availability of large popula-
tion-based health administrative data sets has enhanced
significantly the evaluation of cancer drug performance in
routine clinical care. However, estimating surrogate end-
points in these data sets is challenging due to the absence
of detailed clinical information.

Objectives: To derive and validate a proxy for disease
progression in metastatic breast, lung and colorectal can-
cer patients using prescribing and dispensing data.

Methods: Our derivation and validation populations are
all enrollees in the EoCC study who had consented to
medical record review (including chemotherapy charts and
imaging records) and linkage to administrative health data
(including pharmaceutical claims). We derived the proxy
decision rules using the prescription histories extracted
from the chemotherapy charts of 41 patients. The proxy is
based on changes in drug treatment (cytotoxic and tar-
geted therapies) and distinguishing between changes due
to progression, toxicity and standard care. We validated
the proxy using the prescription histories of another cohort
of 71 metastatic cancer patients. The proxy is validated
against our gold standard: disease progression as recorded
in patient medical records. We used GEE to calculate sen-
sitivity and specificity to account for within patient cluster-
ing (at least one progression is observed per patient).

Results: The sensitivity and specificity of our proxy in pre-
scribing data was 90.0% (95%CI: 73.7–96.7%) and speci-
ficity is 88.2% (95%CI: 77.0–94.4%).

Conclusions: We have developed a robust proxy for dis-
ease progression in prescribing data and we are currently
applying and validating the proxy using the dispensing
history of another cohort of 93 metastatic cancer patients.
The proxy shows promise for applicability in health

administrative data to infer disease progression in real-
world outcome studies.

360. Long-Term Active Surveillance Study for Oral Con
traceptives (LASS): Final Results on Cardiovascular Safety

Klaas Heinemann, Anita Assmann, Sabine Moehner. ZEG -
Berlin Center for Epidemiology and Health Research, Berlin,
Germany.

Background: Progestins used in oral contraceptives (OCs)
have substantially distinct pharmacological profiles. The
progestin drospirenone (DRSP) has antimineralocorticoid
properties which potentially could have beneficial as well
as unfavorable effects on cardiovascular outcomes.

Objectives: To assess the risk of venous (VTE) and arte-
rial thromboembolic events (ATE) associated with oral
contraceptives containing DRSP, levonorgestrel (LNG)
and other progestogens (OP).

Methods: Controlled, prospective, non-interventional
cohort study of 59,510 new users of new and established
OCs that investigates the safety of OC use under routine
medical conditions. Study participants were recruited via
a network of gynecologists in seven European countries.
Follow-up for up to 10 years. Baseline and follow-up
information were collected via self-administered question-
naires. A multifaceted 4-level follow-up procedure ensured
a low loss to follow-up rate (2.9%). The analysis is based
on Cox regression models. VTE hazard ratios (HRs) were
adjusted for age, BMI, duration of current use and family
history of VTE; ATE HRs were adjusted for age, BMI,
smoking, family history of fatal ATE and hypertension.

Results: The analysis is based on 318,784 women-years of
observation, 306 VTE and 84 ATE. The VTE incidence
rates for DRSP, LNG and OP were 10.7 (95% CI: 8.1–
13.9), 9.2 (95% CI: 6.9–12.0), and 13.6 VTE/10,000 WY
(95% CI: 11.4–16.0). The corresponding ATE incidence
rates were 1.3 (95% CI: 0.5–2.8), 3.8 (95% CI: 2.4–5.8)
and 3.2 ATE/10,000 WY (95% CI: 2.2–4.5). The adjusted
VTE hazard ratios (HRs) for DRSP vs. LNG and DRSP
vs. OP were 1.1 (95% CI: 0.8–1.7) and 0.7 (95% CI: 0.5–
1.0), respectively. The corresponding HRs for ATE were
0.4 (95% CI: 0.2–0.9) and 0.4 (95% CI: 0.2–0.9).

Conclusions: These results suggest that the risk of VTE for
DRSP-containingOCs is nothigher than theVTEriskasso-
ciated with the use of LNG-containing OCs or OP, while
theATEriskappears tobe lower comparedwithotherOCs.

361. VTE Risk in Users of Combined Oral Contraceptives:
Impact of a 24-Day Regimen Containing Drospirenone

Suzanne Reed, Kristina Bardenheuer, Juergen Dinger. ZEG
- Berlin Center for Epidemiology and Health Research, Berlin,
Germany.

Background: Fluctuations of serum hormone levels influ-
ence the risk of venous thromboembolism (VTE). Short-
ening of the pill-free interval in combination with a
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progestin with a long half-life leads to less fluctuation of
hormone levels and might have an impact on the incidence
of VTE associated with oral contraceptives.

Objectives: To assess the risk of VTE associated with a
24-day drospirenone contraceptive regimen (DRSP 24d).
This is compared to established OCs in a study population
that is representative of actual OC users.

Methods: The INternational Active Surveillance Study
of women taking Oral Contraceptives (INAS-OC) is a
prospective, controlled, non-interventional cohort study
carried out in the US and 6 European countries with
three cohorts: DRSP 24d, DRSP 21d, Other OCs. New
users of an OC (starters, restarters or switchers) are
recruited by a network of prescribing physicians and
contribute follow-up information for 3–5 years after
study entry. All self-reported clinical outcomes of inter-
est are validated by health care professionals. Main
clinical outcomes of interest are venous thromboembol-
isms (deep venous thrombosis, pulmonary embolism)
and arterial thromboembolisms (acute myocardial
infarction and cerebrovascular accidents). Data analysis
is based on life-table methods. All analyses make allow-
ance for confounding, using multivariate techniques
such as Cox regression models.

Results: A total of 85,260 study participants were
recruited. The analysis is based on 166,000 women-years
(WY) of observation and 122,000 WY of OC exposure.
Overall, 110 VTEs have occurred in OC users (DRSP 24d:
17, DRSP 21d: 9, Other OCs 84). The overall VTE inci-
dence is 9.0/10,000 WY (95% CI: 7.4–10.9). For the three
cohorts the VTE incidence is 7.6 (DRSP 24d), 6.8 (DRSP
21d) and 9.7 (Other OCs), respectively. The crude hazard
ratio (HR) for DRSP 24d vs. Other OCs is 0.8 (95% CI:
0.4–1.3). Adjustment for age, BMI, duration of current
OC use and family history of VTE leads to an adjusted
HR of 0.9 (95% CI: 0.5–1.5).

Conclusions: The results suggest that the VTE risk of
DRSP 24d users is similar to users of other OCs in a study
population that is representative of actual OC users.

362. Patterns of antihypertensive medication use in medicaid-
eligible pregnant women

Brian T Bateman,1,2 Sonia Hernández-Dı́az,3 Krista
Huybrechts,1 Kristen Palmsten,2 Michael A
Fischer.1 1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine, Brigham and
Women’s Hospital and Harvard Medical School, Boston, MA,
USA; 2Department of Anesthesia, Critical Care, and Pain
Medicine, Massachusetts General Hospital, Boston, MA,
USA; 3Department of Epidemiology, Harvard School of Public
Health, Boston, MA, USA.

Background: Hypertensive disorders occur in approxi-
mately 6–8% of all pregnancies and are a significant
source of maternal and fetal morbidity. While methyldopa

and labetalol are generally considered in guidelines as the
first line/preferred agents for the treatment of hyperten-
sion in pregnancy, experts suggest that other antihyperten-
sive medications (AHM) can also be safely used. Little is
known about the range of agents routinely used in prac-
tice.

Objectives: To describe patterns of AHM use during
pregnancy in a cohort of Medicaid-eligible women in the
US.

Methods: We used Medicaid claims from 2000 to 2007 to
identify completed pregnancies. We estimated the date of
last menstrual period (LMP) based on the delivery date,
adjusted for diagnostic codes for pre-term delivery. We
included women who were (1) Medicaid beneficiaries from
at least 3–months pre-LMP to 1 month post-delivery, and
(2) were successfully linked to infant records. Maternal
exposure to AHM was derived from Medicaid pharmacy
claims files.

Results: We identified 1,106,757 Medicaid patients in
our cohort of whom 48,452 (4.4%) were exposed to
AHMs during pregnancy. The prevalence of antihyper-
tensive use increased from 3.5% to 4.9% during the
study period. AHM users were older than non-users,
more likely to be Caucasian or African-American, and
more likely to have comorbid diabetes and/or renal dis-
ease. Overall, 1.9% of pregnant women were exposed
during the 1st trimester, 1.7% during the second trime-
ster, and 3.2% during the third trimester. The range of
AHMs to which patients were exposed was highly het-
erogeneous – 63% of exposures in the first trimester,
43% in the second trimester, and 60% in the third tri-
mester were to agents other than methyldopa or labeta-
lol. ACE inhibitor exposure, which is clearly
contraindicated in late pregnancy, occurred in 928
(4.9%) AHM users in the second trimester and 383
(1.1%) in the third trimester.

Conclusions: Antihypertensive use during pregnancy is
common and increasing. The wide range of agents used
during pregnancy includes medications considered contra-
indicated during pregnancy. Data on the comparative
safety and efficacy of specific antihypertensives in preg-
nant women are urgently needed.

363. Drospirenone vs. Other Progestin-Based Combined Oral
Contraceptives and the Risk of Incident Ulcerative Colitis: A
Comparative Safety Study

Wei Liu,1 Steven T Bird,1,2 Mahyar Etminan,3 Joseph AC
Delaney,1 Caitlin Knox.1 1University of Florida, Gainesville,
United States; 2Food and Drug Administration, Silver Spring,
United States; 3University of British Columbia, Vancouver,
Canada.

Background: Combined oral contraceptive (COC) use
has been associated with risk of ulcerative colitis (UC).

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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Epidemiologic studies on COCs and UC risk are lim-
ited.

Objectives: To evaluate comparative safety of alternative
COCs on the occurrence of UC amongst women aged 18–
46 years.

Methods: The IMS LifeLink Database is comprised of
US managed care health plans. We identified a retrospec-
tive cohort of women who were initiators of progestin-
based COCs containing ethinyl-estradiol (desogestrel, dro-
spirenone, levonorgestrel, norethindrone, norethindrone
acetate, norgestimate, and norgestrel) from January 1,
1997, through December 31, 2009. The index date was the
first prescription of a study COC after one full year of en-
rolment. We excluded women who had claim-based diag-
nosis of Irritable Bowel Disease during the prior year. A
confirmed case of UC required a minimum of five separate
inpatient and/or outpatient claims for UC, a previously
validated method. We analyzed the risk of UC comparing
drospirenone use to other COCs using Cox proportional
hazards models adjusting for smoking, NSAID use,
PCOS, acne, PMDD, diabetes, hypertension, and hyper-
lipidemia.

Results: Among 1,625,262 COC-initiators, we docu-
mented 710 incident UC cases (65.41 UC/100,000 person-
years) within this cohort. The multivariate-adjusted haz-
ard ratios (HR) for risk of UC comparing current use of
drospirenone to other progestin-based COCs was 0.99
(95% CI: 0.80, 1.25). Smoking was defined using ICD-
9 V-codes (the best available information). Only 6% of
the population was identified as smokers (a clear under-
ascertainment). Results were unchanged for a wide range
of sensitivity analyses and stratified by smoking status.

Conclusions: In a large cohort of COC-initiators, there is
no association between current use of drospirenone and
risk of incident UC as compared to other COCs. While it
is possible that these results are confounded by smoking
status, such effects would have to be large to disguise a
substantial increase in risk.

364. Postmenopausal Estrogen Therapy Increases the Risk of
Gallstone Disease – A Population-Based Case-Control Study

Maja S Hellfritzsch,1,2 Trine Frøslev,1 Rune Erichsen,1

Henrik T Sørensen.1 1Department of Clinical Epidemiology,
Aarhus University Hospital, Aarhus N, Denmark;
2Department of Clinical Pharmacology, Aarhus University
Hospital, Aarhus C, Denmark.

Background: The decision to initiate postmenopausal
estrogen therapy should be based on an assessment of
associated benefits and risks. Estrogens increase the cho-
lesterol-saturation of bile and may increase the risk of gall-
stone disease. However population-based evidence is
sparse.

Objectives: To determine the association between post-
menopausal estrogen therapy and gallstone risk.

Methods: We conducted a population-based case-control
study using medical databases from Northern Denmark
(1.7 million inhabitants). Cases of postmenopausal
women (‡45 years) with gallstone disease were identified
from the Danish National Registry of Patients (DNRP) in
the period 1996–2010. For each case we selected 10 popu-
lation controls using risk set sampling (matched on age
and sex). Exposure to drugs containing estrogen was
ascertained from the prescription database and cases/con-
trols were categorized as current users if their last prescrip-
tion was <90 days before diagnosis (or correspondent
date for controls), or otherwise as former users. Co-mor-
bidities were identified in the DNRP. Conditional logistic
regression was used to estimate adjusted odds ratios
(AORs) and 95% confidence intervals (Cls) of gallstone
disease in women treated with estrogens.

Results: We identified 16,386 female gallstone patients
and 163,860 matched controls (median age 65 years). A
total of 4,437 cases (27.1%) and 33,162 controls (20.2%)
had been exposed to estrogen corresponding to an AOR
of 1.51 (95% Cl 1.45–1.56). One thousand five hundred
twenty-three cases (9.3%) and 9,778 controls (6.0%) were
current users of estrogen corresponding to an AOR of
1.76 (95% Cl 1.66–1.87). In former users the correspond-
ing AOR was 1.40 (95% Cl 1.34–1.46) indicating a contin-
ued but less elevated risk.

Conclusions: Postmenopausal estrogen therapy was asso-
ciated with an increased gallstone risk. This should be
taken into consideration when deciding to initiate estrogen
treatment in postmenopausal women.

365. The Safety of Oral Hormone Replacement Therapy:
Final Results from the EURAS-HRT Study

Klaas Heinemann, Anita Assmann, Jürgen Dinger. ZEG -
Berlin Center for Epidemiology and Health Research, Berlin,
Germany.

Background: Progestins used in HRT have substantially
distinct pharmacological profiles. The novel progestin dro-
spirenone (DRSP) has antimineralocorticoid properties
which potentially could have beneficial as well as unfavor-
able effects on cardiovascular outcomes.

Objectives: To compare incidence rates of serious adverse
events - in particular cardiovascular outcomes - in users of
oral continuous combined preparations.

Methods: Prospective, controlled cohort study with three
arms: women using (1) DRSP/estradiol, (2) other oral
continuous-combined HRT (occHRT), and (3) all other
oral HRTs. The study population included women aged
40 or older in seven European countries who started or
switched to an oral HRT at time of inclusion in the study.
Field work started in 2002 and ended in December 2010.
All patient-reported outcomes of interest were validated
by the women’s treating physicians. A multifaceted 4-level
follow-up procedure ensured low loss to follow-up rates.
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The final analysis is based on Cox regression models com-
paring the cohorts.

Results: A total of 30,597 users of oral HRT preparations
- reflecting more than 101,000 WY of observation - were
recruited by 1,052 study centers. The prevalence of cardio-
vascular risk factors among HRT users is higher in North-
ern and Central European countries than in
Mediterranean countries. Incidence rates of DRSP/estra-
diol and low-dose occHRT for venous thromboembolic
events were 17.5 (95% CI: 11.2–26.0) and 18.2 (95% CI:
11.9–26.6) per 10,000 WY, respectively. The respective
incidence rates for arterial thromboembolism were 10.9
(95% CI: 6.1–18.0) and 29.8 (95% CI: 24.1–36.4) per
10,000 WY with a hazard ratio adjusted for age, BMI,
hypertension, region, family history of fatal ATE, diabe-
tes, user status of 0.5 (95%CI: 0.3–0.8) for DRSP/estra-
diol vs. other occHRT.

Conclusions: Results indicate a good safety profile with
respect to cardiovascular risk for DRSP/estradiol com-
pared to other occHRT preparations. Serious cardiovas-
cular events occur less frequently in DRSP/estradiol users
compared to users of other continuous-combined HRT.

366. Trends in Opioid Prescribing between 2000 and 2009 in
Germany A Regional Claims Data Analysis

Peter Ihle,1 Rainer Sabatowski,2 Ingrid Schubert.1 1PMV
Research Group at the Child and Adolescents Psychiatry,
University of Cologne, Cologne, Germany; 2Universitätssch
merzzentrum (USC), Universitätsklinikum Carl Gustav Carus
Dresden, Dresden, Germany.

Background: While during the 1990’s the underuse of opi-
oids for treatment of patients especially with cancer-pain
has been criticized, it is now a topic of debate whether opi-
oids are overprescribed for non-cancer pain.

Objectives: The aims of the study are to analyse the treat-
ment prevalance for opioids during 2000 and 2009 and to
compare prescribing for opioid recipients with and with-
out cancer diagnosis.

Methods: Database: Claims data of a regional statutory
health insurance fund (AOK Hesse). Study population in
2000: 326,598 insured (51% women, mean age: 43.9 year);
in 2009: 264,982 insured (51.9% women; mean age
46.4 year). Opioids: ATC-Code N02A excl. codeine,
codeine-combination, methadone. Prevalence: standar-
dised to the population of Germany (31st December of
the respective year). Patient with cancer: identified by
ICD-10-GM code: C00-C97 excl. C44 documented in the
claims data in the year of opioid prescription. Coverage of
the first treatment episode for incident patients was
assessed for outpatient days by calculating one DDD/day
and allowing for a 30 day break.

Results: Between 2000 and 2009, opioid treatment preva-
lence increased by +34.7% from 3.31% (m: 2.68%, f:
3.90%) to 4.46% (m: 3.67%, f: 5.23%), DDD increased

by +122.6%, DDD/user: +66.7%. In 2000 and 2009,
0.37% and 1.25% received strong opioids, respectively.
Prevalence with sustained release/transdermal formula-
tions increased significantly (2000: 1.03%, 2009: 3.03%).
Most opioid recipients were treated for non-cancer pain
(2000: 82.7%, 2009: 79.4%) In 2008, patients with cancer
received to a lesser amount (84.4%) weak opioids as first
prescription (non cancer: 90.7%). The percentage of inci-
dent opioid recipients with a first treatment episode of
>90 days increased for those with cancer and non-cancer
pain from 7.2% (2001) to 10.4% (2008; +44.4%) and
from 3.9% to 7.4% (2008; +89.7%), respectively.

Conclusions: Within 10 years not only the number of
recipients but also the amount of DDD per recipient
increased. Opioids are mainly prescribed for non-cancer
pain, a development that should be paid attention to espe-
cially concerning long term treatment, for which evidence
of benefit is still lacking.

367. Dramatic Increases in the Use of Strong Opioids in the
Elderly

C Ineke Neutel,1 Svetlana Skurtveit,2 Christan
Berg.2 1Epidemiology and Community Medicine, University of
Ottawa, Ottawa, ON, Canada; 2Pharmacoepidemiology,
Norwegian Institute of Public Health, Oslo, Norway.

Background: Increasing use of strong opioids is reported.
While strong opioids are important tools in the treatment
of severe pain, their addictive nature raises a concern.
Thus, the use of opioids needs to be carefully monitored
in all age groups.

Objectives: To examine trends in opioid use in middle-
aged and elderly Norwegians.

Methods: The study population consisted of Norwegians,
aged 41–80, who had at least one prescription for strong
opioids (morphine, oxycodone, buprenorphine, fentanyl,
ketobemidone) during 2005–2010. Information was
obtained from the NorPD database which registers all
prescriptions filled in any pharmacy in Norway. Medica-
tions are coded using the WHO Anatomical, Therapeutic,
Chemical (ATC) classification system.

Results: Opioid use in this age group increased substan-
tially over the years of the study – from 4.1/1000 in 2005
to 11.7/1000 in 2010, or more than double. Much of the
increase was due to drastic increases in use by the oldest
age groups - for the age group 76–80 rates increased from
4.7/1000 in 2005 to 26.4/1000 in 2010, or more than five
times. For individual opioids, the greatest increases were
seen for oxycodone, at 3.8 times the annual rate from
2005 to 2010 and buprenorphine at 5.3 times the annual
rate. Morphine showed little increase in use before 2009
but then a considerable increase for 2010. In 2010 mor-
phine also showed an increase with age for the first time.

Conclusions: An increase in strong opioid use was seen
for middle-aged and elderly Norwegians, especially in bu-
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prenorphine and oxycodone. The especially large jump in
rates between 2009 and 2010 imply further increases in the
future. Especially dramatic was the increase for the oldest
age groups. The increasing availability of opioid patches
for pain control may be at least partially related to these
dramatic increases. One hopes that these increases signify
better pain control for chronic pain in the elderly. How-
ever, careful monitoring for appropriate use is needed as
this transition time in use of strong opioids will determine
future use of opioids.

368. Risk of Unintentional Overdose Following Outpatient
Opioid Treatment for Pain

Elizabeth V Lawler,1,2 Jennifer Fonda,1 David R Gagnon,1

John Hermos,1 Catherine Barber,3 Matthew Miller.3
1MAVERIC, VA Boston Healthcare System, Boston, MA,
United States; 2Brigham and Womens Hospital, Harvard
Medical School, Boston, MA, United States; 3Harvard Injury
Control Center, Harvard School of Public Health, Boston,
MA, United States.

Background: Investigations of the risk of unintentional
overdose among new users of opioid analgesics have not
evaluated the risk specific to long-acting (LA) prepara-
tions in comparison to short acting (SA) preparations.

Objectives: To evaluate unintentional overdose following
initiation of LA or SA opioid agents for acute and chronic
pain control.

Methods: We identified all new users of outpatient LA
and SA single-agent prescriptions in the VA Healthcare
System between 2000 and 2009. Patients were followed
until outcome [admission or ER visit for unintentional
overdose (ICD-9 E850.x-858.x,E980.0, and 960.x-979.x)],
or censoring by treatment cessation, agent switching, or
death. Patients with a history of opioid use in the prior
6 months were excluded. Covariables included opioid
indication, demographics, comorbid conditions, health-
care utilization and concomitant medications. Incidence
rates (IR) and Hazard Ratios (HR) using Cox’s PH
regression [with multivariate and stabilized-IPTW
adjusted estimates] were calculated, with stratification by
<2weeks and >2weeks follow-up due to time-varying
hazards.

Results: Two lakh fifty thousand nine hundred ninty-
three patients received a new opioid prescription, 98%
received SA (42% hydrocodone, 26% codeine, 20% oxy-
codone, 11% propoxephene, and 0.5% are other agents)
and 2% received a LA (41% morphine, 24% fentanyl,
20% methadone, 15% sustained release oxycodone). Indi-
cations for SA were 58% chronic pain, 15% acute pain,
2% cancer and 25% other indication, and 65% chronic
pain, 7% acute pain, 7% cancer and 21% other indication
for LA. The IR for unintentional overdose was 17.3 events
per 10,000 Person years (PY) for SA, and 41.5/10,000PY
among LA. Overall use of LA was associated with an
increased risk of overdose, HR = 2.24 (1.59,3.17) which

was greater in the first two weeks of treatment HR = 4.61
(2.77, 7.66), thereafter HR = 1.64 (1.07,2.52). These
effects were consistent across the indications and with
IPTW adjustment.

Conclusions: Although uncommon as an initial prescrip-
tion, LA agents were associated with increased risk of
unintentional overdose, with the highest risk period in the
first two weeks of treatment. Providers should use caution
when administering these agents to opioid naive patients.

369. Can the EU-ADR Database Network Detect Timely
Drug Safety Signals?

Gianluca Trifirò,1,2 Vaishali Patadia,2,3 Martijn Schuemie,2

Preciosa Coloma,2 Rosa Gini,4 Ron Herings,5 Giampiero
Mazzaglia,6 Gino Picelli,7 Federica Nicotra,8 Lars Pedersen,9

Joahn van der Lei,2 Miriam Sturkenboom.2 1University of
Messina, Messina, Italy; 2Erasmus University Medical Center,
Rotterdam, Netherlands; 3Astellas Pharmaceuticals, Deerfield,
IL, United States; 4Agenzia Regionale Sanità della Toscana,
Florence, Italy; 5PHARMO Institute, Utrecht, Netherlands;
6Italian College of General Practitioners, Florence, Italy;
7Pedianet, Padua, Italy; 8Università Milano Bicocca, Milan,
Italy; 9Aarhus University Hospital, Aarhus, Denmark.

Background: Several ongoing initiatives (e.g., EU-ADR)
have been launched assuming that mining electronic medi-
cal records may detect drug safety signals earlier than was
done in the traditional way.

Objectives: To test this hypothesis, we investigated if the
signal concerning rofecoxib and acute myocardial infarc-
tion could have been identified in EU-ADR database net-
work, much earlier than rofecoxib withdrawal (30th
September 2004).

Methods: The EU-ADR network comprises of seven elec-
tronic medical record databases covering currently a pop-
ulation of 22 million patients from three European
Countries during the years 1996–2010. Harmonized data
extraction and analysis has been conducted in all databas-
es through custom built software Jerboa, which allows for
data aggregation and elaboration while databases
remained locally. Dividing the time before rofecoxib with-
drawal by quadrimestre, we measured the first point in
time in which the signal concerning rofecoxib and AMI
would have been identified in the EU-ADR network, con-
sidering on average one year time gap for updating of data
from databases in the EU-ADR network. A signal was
defined in EU-ADR as at least two-fold increase in the
risk (statistically significant) for the association between
AMI and rofecoxib using Longitudinal Gamma Poission
Shrinkage.

Results: A total of 685 AMI cases exposed to rofecoxib
were identified in the EU-ADR network during the years
2000–2004. In the third quadrimestre of 2000, the EU-
ADR network was able to identify a strong signal con-
cerning rofecoxib and AMI as 847,609 person-days of
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exposure to this drug was available. With data accumu-
lated till that moment a Relative Risk of 4.46 (95% Confi-
dence Interval: 2.84–6.72) was found.

Conclusions: This analysis shows that by using the EU-
ADR database network a strong signal concerning rofec-
oxib and acute myocardial infarction could have been
detected much earlier than rofecoxib withdrawal. Whether
this holds prospectively for other signals will depend on
the incidence of the event, the level of exposure and the
lag time.

370. Drug Intoxication in Patients Registered for Liver
Transplantation for Acute Liver Failure: Results from the 7-
Country SALT Study

Ezgi S Gulmez,1 Séverine Lignot,1 Dominique Larrey,2

Georges P Pageaux,2 Jacques Bernuau,3 Franco Bissoli,4

Yves Horsmans,5 Jean L Montastruc,6 Bruno Stricker,7

Douglas Thorburn,8 Fatima Hamoud,1 Sophie Micon,1

Régis Lassalle,1 Jérémy Jové,1 Patrick Blin,1 Nicholas
Moore.1 1Department of Pharmacology, University Bordeaux
Segalen, Bordeaux, France; 2Hepatogastroenterology, CHU
St Eloi Hospital, Montpellier, France; 3Liver Unit, Beaujon
Hospital, Clichy, France; 4Department of Internal Medicine,
Clinica San Gaudenzio, Novara, Italy; 5Department of
Gastroenterology, Louvain Catholic University, Louvain,
Belgium; 6Service de Pharmacologie Clinique, CHU de
Toulouse, INSERM, Toulouse, France; 7Epidemiology,
Erasmus MC, Rotterdam, Netherlands; 8Liver Unit, Royal
Free NHS Trust, London, United Kingdom.

Background: Intentional or non-intentional drug over-
dose may cause acute liver failure (ALF) leading to trans-
plantation.

Objectives: To evaluate drug overdose cases identified in
the SALT study.

Methods: SALT study was a multicentre, case-population
study performed in France, Greece, Ireland, Italy, Nether-
lands, Portugal, and UK between 2005 and 2007 in adults.
Data on ALF cases were sought through liver transplant
registries and hospital records. ALF cases were classified
as (1) with an identified clinical cause (were not further
considered for drug exposure), (2) exposed to drugs
(including herbal and homeopathic medicines) within
30 days of index date (ID, initial symptoms of liver dis-
ease). Drug-exposed cases were again subdivided into (1)
acute drug intoxication (ADI), with or without suicidal
intent, (2) non-ADI. Demographic, clinical, and drug use
data in the 30 days prior to ID were collected for all drug-
exposed ALF cases. Drug-exposed cases of ALF were
assessed individually by a case adjudication committee
using WHO causality scale.

Results: Fifty-two (91%) of the 57 eligible transplant cen-
tres contributed data. A total of 9,479 cases registered for
transplantation at the contributing centres, of which 600
were ALF, and 301 were exposed to a drug within 30 days

prior to ID. Of these, 114 were ADI (72 intentional, 10
non-intentional, 32 intentionality not clearly defined).
ADI was responsible for 20% of all cause ALF in the
seven participating countries; the highest in Ireland
(52%), followed by the UK (28%), France (18%), the
Netherlands (8%), Italy (1%). No ADI cases of ALF were
identified in Greece and Portugal. ADI were mostly
females (61%), mean age 33.6 (±Std 10.9) years. One
hundred eleven (97%) of the 114 ADI cases had been
exposed to paracetamol, all had the causality score possi-
ble, probable or highly probable. Thirty-one (27%) ADI
cases were exposed to antidepressants, and 30 (26%) to
psycholeptics. For the three non-paracetamol cases, causal
drugs were benzodiazepin derivatives + opioids, ectasy,
and diclofenac + iron.

Conclusions: Paracetamol overdose with or without sui-
cidal intent represented 97.4% of all intoxication drug-
related ALF.

371. Effect of Regulatory Measures on Nimesulide Utilization
in the Lisbon Region

Daniel Pinto,1 Pedro A Caetano,1 Bruno Heleno,1 António
Faria-Vaz,2,3 Isabel Santos.1 1Group for Independent
Academic Information, CEDOC, Faculdade de Ciências
Médicas - Universidade Nova de Lisboa (Nova Medical
School), Lisbon, Portugal; 2Administração Regional de Saúde
de Lisboa e Vale do Tejo, Lisbon, Portugal; 3Direcção-Geral
da Saúde, Lisbon, Portugal.

Background: Nimesulide has been associated with
increased risk of hepatotoxicity. This prompted regulatory
action by the European Medicines Agency. The following
measures were applied in Portugal in 2011: change in
product approved indications (January), a ‘‘dear doctor’’
letter (March), and removal of packages for therapies
longer than 15 days (up to June).

Objectives: To quantify the effect of regulatory measures
in nimesulide utilization in the Lisbon region.

Methods: We conducted a retrospective time-series analy-
sis of billing records in the National Health Service in the
Lisbon region (4.4 million patients). We gathered data on
all oral non-steroidal anti-inflammatory drugs (NSAIDs)
between January 2006 and November 2011 with monthly
intervals. The main outcome was the proportion of ni-
mesulide daily defined doses (DDD) billed for the total of
oral NSAIDs (market share). We used autoregressive inte-
grated moving average (ARIMA) to create a forecasting
model from utilization data up to January 2011 (first regu-
latory measure), and predicted nimesulide utilization in
the following months with 95% confidence intervals,
which was then compared with actual data.

Results: Nimesulide was the NSAID with most DDDs
billed from January 2006 to March 2007, with an average
22.3% market share (203.7 DDDs/1000 patients/month).
Utilization dropped suddenly between April and June
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2007 (at that time the drug was removed from market in
Ireland) and in the last semester of 2007 it had a market
share of 14.2%. We therefore included into our model
only data from June 2007 to January 2011. Best fit was
achieved with an ARIMA(0, 1, 0) (1, 0, 0) model (R-
squared 0.915; Ljung-Box Q statistic p = 0.957).
Observed nimesulide market share decreased from 13.1%
in January 2011, to a nadir of 6.6% in July, and then
slowly increased to 7.3% in November (fifth in NSAID
market share that month). Observed data fell and
remained below the lower confidence limit of our model
from April onwards.

Conclusions: Upon regulatory intervention, nimesulide
utilization was significantly reduced in a manner not
explained by chance or previous trends. However, it
remained a highly used NSAID and market share seems
to be increasing.

372. Are Low-Cost Generic Prescriptions Faithfully Captured
in United States Pharmacy Claims Databases?

Julie C Lauffenburger,1 M Alan Brookhart.2 1Division of
Pharmaceutical Outcomes and Policy, UNC Eshelman School
of Pharmacy, Chapel Hill, NC, United States; 2Department of
Epidemiology, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States.

Background: Many chain pharmacies in the United States
have introduced four-dollar generic drug programs begin-
ning in September 2006, representing some of the most
widely used generic drugs. Because patients may pay out-
of-pocket for medications purchased through these pro-
grams, concerns have been raised that some commercial
pharmacy claims databases may not capture low-cost gen-
eric prescriptions.

Objectives: To evaluate the potential for missing drug
claims after the initiation of the four-dollar generic pro-
gram, by studying secular trends in warfarin filling among
patients receiving regular international normalized ratio
(INR) tests.

Methods: The MarketScan Research Database, a large
national insurance database, was examined for the com-
pleteness of warfarin drug claims. Because patients on
warfarin receive regular INR tests, and INRs are not reg-
ularly ordered on patients without concomitant use, this
drug was ideal to examine pharmacy claims complete-
ness. In each calendar quarter from 2003 to 2009, contin-
uously-enrolled patients with at least two atrial
fibrillation diagnoses and at least two outpatient INR
tests were identified. Patients were also required to have
at least six total months of continuous eligibility, be with-
out hepatic dysfunction, and have pharmacy insurance
benefits, filling at least one prescription in the quarter.
Trends in the percentage of patients with prescription
claims for generic warfarin and brand-name Coumadin
were compared per calendar year and quarter to assess
the policy’s effect.

Results: Out of 377,879 patient-quarters, the percentage of
drug claims per patient for each calendar quarter decreased
slightly from 85.85% (95% CI: 84.97, 86.73) in 2003 quar-
ter 1–84.12% (95% CI: 83.45, 84.79) in 2006 quarter 3.
After the programs’ introduction, the percentage decreased
more substantially to 80.67% (95% CI: 80.15, 81.19) in
2009 quarter 4. Calendar years showed parallel trends and
similarities across demographic characteristics.

Conclusions: Our study showed a very small decrease in
warfarin filling after the introduction of the low-cost gen-
eric prescription drug programs, suggesting that the prob-
lem of missing claims is at worst small.

373. Extraction of Electronic Health Record Data in a
Hospital Setting: Comparison of Automatic and Semi-
Automatic Methods Using Anti-TNF Therapy as Model

Thomas Cars,1,2 Björn Wettermark,1,3 Gunnar Ekeving,4 Bo
Vikström,4 Rickard Malmström,5 Lars L Gustafsson,5 Ulf
Bergman,3,5 Martin Neovius,3 Bo Ringertz.6 1Public
Healthcare Services Committee Administration, Stockholm
County Council, Stockholm, Sweden; 2Department of Medical
Sciences, Uppsala University, Uppsala, Sweden; 3Centre for
Pharmacoepidemiology, Clinical Epidemiology Unit,
Department of Medicine, Karolinska Institutet, Stockholm,
Sweden; 4Karolinska University Hospital, Stockholm, Sweden;
5Division of Clinical Pharmacology, Department of
Laboratory Medicine, Karolinska University Hospital,
Stockholm, Sweden; 6Division of Rheumatology, Department
of Medicine, Karolinska Institutet at Karolinska University
Hospital Solna, Stockholm, Sweden.

Background: Electronic health records (EHR) with inte-
grated prescribing modules offers new possibilities to
monitor drug utilization using the individual patient as
the unit of analysis. Several studies have demonstrated
extractions of drug information in primary care. There is
limited experience and methods for extractions of drug
therapy data in the hospital setting. Since most new drug
therapies are introduced in hospitals there is a need to
develop methods to study the quality and safety of drug
therapy in the hospital setting.

Objectives: We evaluated the completeness and consis-
tency of a generic automatic vs. a semi-automatic model
for studying drug prescribing and dispensing of the TNF
inhibitor infliximab (TNFi) across different diagnoses
using a hospital based EHR-system.

Methods: This generic model builds on clinical informa-
tion generated at Karolinska University Hospital (Stock-
holm, Sweden) by its EHR-system TakeCare�. Using two
different extraction procedures, all administered infusions
of infliximab during 2007–2010 were extracted from a
relational database linked to the EHR-system. Extracted
data included encrypted personal identity number, date of
birth, sex, time of prescription, time of administration,
healthcare units, prescribed and administered dose, time
of admission and time of discharge. The primary diagnosis
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(ICD-10) for the treatment with infliximab was also
extracted by linking inflixmab infusions to their corre-
sponding treatment episode. The analyses focused on
prevalence of use, diagnostic and dosage patterns.

Results: A total of 13,590 infusions of infliximab were
administered during 2007–2010. Of those were 13,531
(99.6%) possible to link to a corresponding treatment epi-
sode and a primary diagnosis was extracted for 13,530
>99.9%) infusions. Calculable information about dosage
was found for 13,300 (98.3%) of all linked infusions.

Conclusions: This study shows the potential of monitoring
drug therapy based on extractions from EHR. Extracted
data can be linked to other clinical data with highly auto-
matic methods to assess effectiveness and safety of drug
therapies, providing data for quality assessment as well as
research of drug therapy in clinical practice.

374. Impact of Exposure Misclassification Due to Incomplete
Drug Data in Observational Studies of Safety and
Effectiveness

John-Michael Gamble,1 Jeffrey A Johnson,1 Finlay A
McAlister,2 Sumit R Majumdar,2 Scot H Simpson,3 Dean T
Eurich.1 1Public Health Sciences, University of Alberta,
Edmonton, AB, Canada; 2Medicine, University of Alberta,
Edmonton, AB, Canada; 3Pharmacy and Pharmaceutical
Sciences, University of Alberta, Edmonton, AB, Canada.

Background: Non-benefit drug use is often missing from
administrative databases, potentially introducing bias in
drug safety and effectiveness studies.

Objectives: To measure the effect of non-benefit drug use
on observed associations between exposure and outcome,
thereby documenting the potential magnitude of biases
introduced when exposure status is misclassified from
non-benefit drug use.

Methods: Among incident diabetic patients in Saskatche-
wan, Canada, users of benefit and non-benefit thiazolidin-
ediones (TZDs), clopidogrel, and beta-blockers were
identified in 2006 and followed until 2008. Differences in
all-cause hospitalization or death between users of benefit
and non-benefit drugs were evaluated using multivariable
proportional hazards models. Bias was assessed by evalu-
ating bootstrapped differences in risk estimates obtained
from analyses containing non-benefit and benefit drug use
vs. benefit drugs alone.

Results: We identified 5759 TZD users (28% non-benefit),
1551 clopidogrel users (24% non-benefit), and 351 beta-
blocker users (42% non-benefit). Users of benefit drugs
were more likely to be hospitalized or die than users of
non-benefit TZDs (1515 [36%] vs. 420 [26%]; adjusted
hazard ratio [aHR] 1.13, 95% CI 1.01–1.26), but not clop-
idogrel (642 [54%] vs. 171 [46%]; aHR 1.00, 95% CI
0.81–1.24) or beta-blockers (126 [62%] vs. 73 [49%]; aHR
1.30, 95% CI 0.88–1.91). Comparing the analyses with
(benefit drugs only) and without (addition of non-benefit

drugs) drug exposure misclassification suggested minimal
bias was introduced for estimated risk of hospitalization
or death for TZD [bootstrapped aHR difference +0.05,
95% CI 0.02–0.08], clopidogrel [+0.01, 95% CI -0.04 to
0.06], or beta-blockers [+0.06, 95% CI -0.09 to 0.20]).

Conclusions: Exposure misclassification from non-benefit
drug use is common. Although patient characteristics and
outcomes differed between users of non-benefit and bene-
fit drugs, misclassification of drug exposure did not mean-
ingfully bias estimates of risk in our study.

375. Drug Exposure Misclassification Because of Prior-
Authorization Policies: A Cautionary Tale for Researchers
Using Databases Limited to Formulary-Approved
Prescriptions

John-Michael Gamble,1 Jeffrey A Johnson,1 Sumit R
Majumdar,2 Finlay A McAlister,2 Scot H Simpson,3 Dean T
Eurich.1 1Public Health Sciences, University of Alberta,
Edmonton, AB, Canada; 2Medicine, University of Alberta,
Edmonton, AB, Canada; 3Pharmacy and Pharmaceutical
Sciences, University of Alberta, Edmonton, AB, Canada.

Background: Administrative databases often only capture
prescription claims approved on the formulary. Auto-
mated changes in claims adjudications may impact the
completeness of drug exposure information.

Objectives: To assess the impact of automating a prior-
authorization policy on the completeness of prescription
claims data we took advantage of a natural experiment in
Saskatchewan, Canada.

Methods: Weekly counts of formulary-approved and total
prescription claims in 2006 for new-users of antidiabetic
agents were examined across four antidiabetic drug cate-
gories: thiazolidinediones (TZDs), metformin, glyburide,
and insulin. On July 1st, 2006, Saskatchewan’s public drug
plan implemented an automated, online adjudicated,
prior-authorization process for TZDs; where as previously
prior-approval was paper-based. No policy changes
occurred for metformin, glyburide, or insulin. We esti-
mated the effect of this policy change using interrupted
time-series analyses with autoregressive integrated moving
average models.

Results: We examined 223,552 prescription claims in
2006. The number of formulary-approved prescription
claims for TZDs increased immediately after the auto-
mated prior-authorization process was introduced by 240
prescriptions per week (95% CI 200–280, p < 0.001).
Total prescription claims for TZDs did not change follow-
ing the policy interruption (p = 0.95). The average pro-
portion of TZD formulary-approved claims was 73%
before and increased to 93% immediately following policy
change (19.5% absolute change, 95% CI 18.7–20.4%).
No change in formulary-approved or total prescription
claims was observed following the policy interruption for
metformin, glyburide, or insulin (p > 0.1 for all).
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Conclusions: Automation of the prior-authorization policy
immediately increased the proportion of captured formu-
lary-approvedTZDclaims, indicating a substantial portion
of TZD use was previously un-captured. Administrative
databases that only capture formulary-approved drugs sys-
tematically underestimate exposure because they are
incomplete with respect to prior-authorization drug data.

376. Trajectory Models: A New Approach to Classifying and
Predicting Long-Term Medication Adherence

Jessica A Myers,1 William H Shrank,1,2 Juliana Pakes,1

Niteesh K Choudhry.1 1Division of Pharmaocoepidemiology,
Department of Medicine, Brigham and Women’s Hospital and
Harvard Medical School, Boston, MA, United States; 2Center
for Medicare and Medicaid Innovation, Baltimore, MD,
United States.

Background: Predicting medication adherence is impor-
tant for efficiently targeting adherence improvement inter-
ventions. Group-based trajectory models identify groups
of patients with similar patterns of adherence that may be
more accurate and efficient than conventional measures
such as proportion of days covered (PDC).

Objectives: To evaluate the use of group-based trajectory
models for classifying patients by their long-term adher-
ence to statins compared with other adherence measures,
and to determine at what point following the initiation of
treatment a patient’s trajectory group can be accurately
predicted.

Methods: We used prescription claims data from CVS
Caremark and included patients that filled at least one
prescription for a statin medication between June 1, 2006
andMay 30, 2007. Patients were required to have continu-
ous drug insurance benefits for 1 year before and
15 months after the date of first statin fill. Patients that
received any statin prescription via mail order were
excluded. We used C-statistics to compare each adherence
summary, including PDC, PDC dichotomized at ‡/
<80%, and trajectory models with 2–6 groups, with the
raw adherence pattern, defined by the 15 monthly indica-
tors of ‡24 days covered. We compared the six-group mis-
classification rates from multinomial logistic regression
models predicting trajectory classification vs. a linear
regression predicting PDC.

Results: In 289,971 statin initiators, the six-group trajec-
tory model summarized long-term adherence best
(C = 0.938), while PDC and dichotomized PDC summa-
rized less well (C = 0.881 and 0.762, respectively). Cor-
rect prediction was 1.3 times higher for trajectory
grouping compared with PDC. Correct prediction of tra-
jectory group was 2.2 times higher when models included
information up to 6 months post-initiation compared with
baseline.

Conclusions: A six-group trajectory model summarized
long-term adherence patterns better than traditional

approaches and was better predicted by the baseline cova-
riates. Group-based trajectory models may facilitate tar-
geting of interventions and may be useful for adjusting for
confounding by health-seeking behavior.

377. Non-Adherence to Chronic Drug Regimens When Costs
Increase: Expected Drug Use and Non-Linear Cost-Sharing
Effects

John Hsu,1 Maggie Price,1 Vicki Fung.2 1Mongan Institute
for Health Policy, Harvard Medical School, Boston, United
States; 2Kaiser Permanente Mid Atlantic, Washington DC,
United States.

Background: Many health insurance plans require vari-
able amounts of patient cost-sharing during the year based
on individual expenditures, e.g., Medicare coverage gaps.
These endogenous cost-sharing changes complicate any
evaluation of drug use.

Objectives: We examine use of two types of chronic drug
regimens among Medicare beneficiaries enrolled in plans
with consistent cost-sharing (no coverage gap) in 2006 and
a coverage gap in 2007.

Methods: We examined chronic drug treatment adherence
as a function of expected annual drug spending in Medi-
care beneficiaries continuously enrolled in a Part D Pre-
scription Drug Plan (2006–2007) who received a lipid
(n = 18,650) or diabetes (n = 10,033) drug in January
2006. We used expected spending to estimate drug use
absent endogenous changes due to cost-sharing. Using
logistic regression models with patient fixed effects, we
examined adherence based on drug supply, stratified by
expected annual spending. In random effects models, we
examined characteristics associated with lower than
expected spending. We examined expected and actual
drug spending in 2006 when beneficiaries did not have a
coverage gap as a falsification test.

Results: Most subjects expected to enter the gap did
(94%), but among subjects entering the gap, many
expected to exit the gap did not (e.g., 28% of diabetes
drug users). Among those who did not exit the gap as
expected, the odds of non-adherence increased substan-
tially during vs. before the gap (e.g., OR = 1.44 [1.18–
1.75] for lipid drugs). After exiting the gap, there were
slight, non-significant decreases in non-adherence (e.g.,
OR = 0.92 [0.74–1.14] for lipid drugs). Being female,
younger age, and using fewer drug classes were associated
with lower than expected drug use and persistent non-
adherence after exiting the gap. When subjects did not
face a gap (2006), there were no differences in adherence
before and after reaching the coverage gap thresholds.

Conclusions: Many patients with substantial drug burden
become non-adherent to their drug regimens with mid-
year cost-sharing increases.
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378. Comparing Measures of Regularity of NSAID
Dispensings Based on Register Data

Tobias Svensson, Fredrik Granath, Morten Andersen. Karo-
linska Insitutet, Stockholm, Sweden.

Background: Exposure patterns are important when
assessing safety and effectiveness. NSAID exposure varies
from sporadic to chronic use, which may be affected by
indication and course of symptoms. Prescription register
data only contain information on time and amount dis-
pensed. It is important to develop methods to characterize
regular dispensing patterns based on this information.

Objectives: To explore patterns of NSAID use and evalu-
ate two different ways of measure regular dispensing three
dimensions.

Methods: In the Swedish Prescribed Drug Register we
identified 556,011 incident users of NSAIDs 2007–2010.
All had complete follow-up for 3 years (1,430,661 dispen-
sings). We obtained information on dates for all dispen-
sings, number of DDDs dispensed, age and sex. The
average dose was estimated as number of DDDs dis-
pensed divided by number of days to next dispensing. For
persons dispensed NSAIDs at least three times, we
assessed regularity of dispensing in terms of three dimen-
sions, inter-prescription time, amount dispensed, and
average dose using two different measures. Firstly we cal-
culated the ratio between the sum of all deviations divided
by the sum of all observations. Secondly, the standard
deviation was calculated. Persons were classified as regular
users if the measure was below the 30th percentile.

Results: The number of dispensings per person was med-
ian (IQR) two (1–3). One lakhs seventy two thousand two
hundred ninty-three were dispensed NSAIDs at least three
times. Number of persons that were classified as regular
users was for inter-prescription time, amount and average
dose, 51,630, 34,524 and 51,679 respectively with the 1st
measure and 51,618, 34,549 and 51,652 respectively with
the 2nd measure. Dispensing patterns were classified as
regular for 5% of the users in all three dimensions using
the 1st measure, and for 8.2% using the 2nd measure.
When looking at amount dispensed, 29% had an extreme
regular pattern (regularity measure <0.05). The same
number when looking at inter-prescription times and aver-
age dose were <2% for both.

Conclusions: The two different ways to calculate regular-
ity were comparable. When examining inter-prescription
times and average dose, the patterns were more irregular
compared to dispensed amount.

379. Impact of Case Validation on Incidence Rates of Upper
Gastrointestinal Complications

Federica Pisa,1 Jordi Castellsague,2 Valentina Rosolen,3

Nuria Riera-Guardia,2 Manuela Giangreco,3 Daniela
Drigo,3,1 Susana Perez-Gutthann,2 Fabio
Barbone.3,1 1Institute of Hygiene and Clinical Epidemiology,
University Hospital of Udine, Udine, Italy; 2RTI Health
Solutions, Barcelona, Spain; 3Department of Medical and
Biological Sciences, University of Udine, Udine, Italy.

Background: In a systematic review (Lin KJ et al., 2011)
incidence rates (IR) of peptic ulcer disease from studies
validating cases by medical chart review were lower com-
pared to studies without validation. Evaluations of the
impact of validation in actual studies are scarce.

Objectives: To assess the impact of case validation strate-
gies, used in published studies, on IR of Upper Gastroin-
testinal complications (UGIC) in users of Non-Steroidal
Anti-Inflammatory Drugs (NSAIDs).

Methods: A population-based study using health databas-
es and hospital charts of Friuli Venezia Giulia, Italy,
included all residents receiving NSAIDs during 2001–
2008. Potential cases identified by primary hospital dis-
charge ICD-9-CM site- and lesion-specific (531 gastric
ulcer, 532 duodenal ulcer, 533 peptic ulcer, 534 gastrojej-
unal ulcer) and nonspecific (578 gastrointestinal hemor-
rhage) codes were validated by hospital chart review.
Positive Predictive Value (PPV) was above 95% for 531
and 532, 81.4% for 533 and 534 and 40.2% for 578. We
estimated crude IRs with Poisson 95% confidence interval
(95%CI) of UGIC applying strategies used in previously
published studies for case inclusion:

1. All cases identified by codes 531, 532 (high PPV) and
the confirmed cases identified by 533, 534, 578 (low PPV).
2. All potential cases identified (without validation).
3. All cases identified by codes 531, 532 (high PPV).

Results: The cohort had 588,827 users, 2,959,555 person-
years of follow-up, and 4,014 potential cases. Using strat-
egy 1 (validation of low PPV codes) the IR was 0.97
(95%CI 0.94–1.01) per 1,000 person-years. Compared
with strategy 1, inclusion of all potential cases (no valida-
tion, strategy 2) increased the IR by 39.2% (IR = 1.36;
95%CI 1.31–1.40); inclusion of only cases with codes 531,
532 (high PPV, strategy 3) decreased the IR by 29.5%
(IR = 0.69; 95%CI 0,66–0,72).

Conclusions: In this cohort case validation had major
impact on IR estimates. Including all potential cases with-
out validation overestimated the IR by 39%. Including
only cases with site-specific high PPV codes underesti-
mated the IRs by about 30%. To avoid IR under or over-
estimation all codes are required and validation of
nonspecific codes is essential.
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380. Risk of Acute Liver Failure Leading to Transplantation
after NSAID or Paracetamol Exposure: Final Results of the
seven European-Country Study of Acute Liver Transplant
(SALT)

Ezgi S Gulmez,1 Séverine P Lignot,1 Dominique Larrey,2

Corinne deVries,3 Susanna Perez-Gutthann,4 Jean L
Montastruc,5 Miriam Sturkenboom,6 Jacques Bénichou,7

Giampaolo Velo,8 Achille Caputi,9 Francesco Salvo,1 Sophie
Micon,1 Fatima Hamoud,1 Régis Lassalle,1 Jérémy Jové,1

Georges P Pageaux,2 Yves Horsmans,10 Jacques Bernuau,11

Franco Bissoli,12 Bruno Stricker,6 Douglas Thorburn,13

Angelo Gatta,14 Estela Monteiro,15 Irene Vafiadis,16 Aiden
McCormick,17 Herold Metselaar,18 Emine Sen,18 Alison
Nightingale,3 Patrick Blin,1 Nicholas
Moore.1 1Pharmacology, University Bordeaux Segalen,
Bordeaux, France; 2Hepatogastroenterology, CHU St Eloi
Hospital, Montpellier, France; 3Pharmacy and Pharmacology,
University of Bath, Bath, France; 4RTI Health Solutions,
Barcelona, Spain; 5Pharmacologie Clinique, CHU de
Toulouse, INSERM U, Toulouse, France; 6Epidemiology,
Erasmus University MC, Rotterdam, Netherlands;
7Biostatistique, CHU de Rouen, Inserm, Rouen, France;
8Policlinico Borgo Roma, University of Verona, Verona, Italy;
9Clinical & Experimental Medicine and Pharmacology,
Policlinico Universitario, Messina, Italy; 10Gastroenterology,
Louvain Catholic University, Louvain, Belgium; 11Liver Unit,
Beaujon Hospital, Clichy, France; 12Internal Medicine and
Cardiology, Clinica San Gaudenzio, Novara, Italy; 13Liver
Unit, Royal Free NHS Trust, London, United Kingdom;
14Clinical & Experimental Medicine, Padua University
Hospital, Padua, Italy; 15Gastroenterology and Hepatology,
Santa Maria Hospital, Lisbon, Portugal;
16Hepatogastroenterology, Athens University School of
Medicine, Laiko General Hospital, Athens, Greece; 17Liver
Transplant Unit, St. Vincent’s University Hospital, Dublin,
Ireland; 18Gastroenterology and Hepatology, Erasmus
University MC, Rotterdam, Netherlands.

Background: NSAIDs and paracetamol are thought to be
common causes of ALF leading to liver transplantation
(LT).

Objectives: To estimate the risk of ALF leading to regis-
tration for LT in patients without identified clinical etiol-
ogy and exposed to NSAIDs and paracetamol.

Methods: Multicentre, case-population study performed in
France, Greece, Ireland, Italy, Netherlands, Portugal, and
UK between 2005 and 2007 in adults. Patients were identi-
fied by national/local LT registries. Demographic, clinical,
and drug use data were collected for ALF cases without
identified clinical etiology (ICE). Exposure to NSAID or
paracetamol was determined within 30 days prior to initial
symptoms of liver disease. Rate permillion treatment-years
(tt-yrs) was calculated using sales data from IMS.

Results: Of the 62 LT centers, 57 were eligible, and 52
contributed data. Among the 9479 patients identified from

LT lists for the 3-year period, 600 (6%) were ALF: 219
(36% of all-cause ALF) had an ICE, 18 (3% of all-cause
ALF) had unavailable medical files, 62 (11%) were not
drug-exposed and had no ICE, and 301 (52%) were drug-
exposed without ICE. Among the latter, 40 (7% of ana-
lyzable ALF) were exposed to NSAIDs, mean age
43.9 years, 29 (72%) female. Event rates per million tt-yrs
were 4.78 (95%CI, 3.42–6.51) for all NSAIDs pooled,
6.84 (3.64–11.69) for ibuprofen, 5.64 (2.43–11.11) for ni-
mesulide, 4.66 (1.71–10.14) for diclofenac, 4.64 (0.96–
13.56) for ketoprofen, and 4.89 (0.59–17.66) for naproxen.
Event rate for non-over dose paracetamol was 9.93 (7.89–
12.34), and 23.53 (20.32–27.11) when intentional or non-
intentional overdoses were included. Event rates for all
NSAID pooled were 3.9 (95%CI 1.2–12.5) times higher in
Ireland than in all countries pooled, than all countries
pooled.

Conclusions: The risk of ALF leading to registration for
liver transplantation was rare and showed no differences
among the most used NSAIDs. Non-overdose paraceta-
mol-exposed ALF was twice more common than NSAID-
exposed ALF.

381. Proton Pump Inhibitors and Traditional Nonsteroidal
Anti-Inflammatory Drugs and the Risk of Acute Interstitial
Nephritis and Acute Kidney Injury

Charles E Leonard,1 Cristin P Freeman,1 Craig W
Newcomb,1 Peter P Reese,1,2 Maximilian Herlim,1 Warren B
Bilker,1 Sean Hennessy,1 Brian L Strom.1,3 1Center for
Clinical Epidemiology and Biostatistics, Perelman School of
Medicine at the University of Pennsylvania, Philadelphia, PA,
United States; 2Renal, Electrolyte and Hypertension Division,
Perelman School of Medicine at the University of
Pennsylvania, Philadelphia, PA, United States; 3Division of
General Internal Medicine, Perelman School of Medicine at
the University of Pennsylvania, Philadelphia, PA, United
States.

Background: Numerous case reports and case series have
implicated proton pump inhibitors (PPIs) as agents that
may elicit an acute interstitial nephritis (AIN) hypersensi-
tivity reaction. Concomitant use of PPIs and traditional
nonsteroidal anti-inflammatory drugs (tNSAIDs) is
increasing. Therefore, elucidating these drugs’ deleterious
effects on the kidney, alone and in combination, is war-
ranted.

Objectives: To examine the associations between PPIs,
tNSAIDs, and PPI + tNSAID co-exposure and the
development of: (1) AIN, a specific kidney injury often
attributed to these drugs; and (2) acute kidney injury
(AKI), a general kidney injury encompassing AIN.

Methods: Two retrospective case-control studies were
conducted, one for each outcome, within the United King-
dom’s General Practice Research Database. Cases were
diagnostic-coded AIN (primary outcome) or AKI (sec-
ondary outcome) events. Controls were matched on age,
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sex, and general practitioner practice. Exposures were
defined by the presence/absence of the following mutu-
ally-exclusive therapies on the index date: (1) PPI alone;
(2) NSAID alone; (3) PPI+tNSAID; or (4) neither PPI
nor tNSAID (referent).

Results: Sixty-eight AIN cases and 3,347 controls were
identified. The unadjusted odds ratios (ORs) for PPI and
tNSAID exposures alone were 6.15 (95% confidence
interval: 2.29–16.53) and 1.93 (0.81–4.60), respectively.
The adjusted ORs were 3.20 (0.80–12.79) and 1.90 (0.65–
5.51), respectively. Twenty seven thousand nine hundred
eighty-two AKI cases and 1,323,850 controls were identi-
fied. The unadjusted ORs for PPI alone, tNSAID alone,
and PPI + tNSAID exposures were 2.09 (1.94–2.25),
1.90 (1.82–1.98), and 3.02 (2.47–3.70), respectively. The
adjusted ORs were 1.05 (0.97–1.14), 1.31 (1.25–1.37), and
1.33 (1.07–1.64), respectively.

Conclusions: PPI exposure may increase the odds of AIN,
although this should be confirmed in a dataset with more
AIN cases to allow for increased statistical precision.
tNSAIDs, yet not PPIs, were associated with a signifi-
cantly increased odds of AKI.

382. Risk of Ischemic Stroke Associated with the Use of
Individual Non-Steroidal Anti-Inflammatory Drugs

Bianca Kollhorst,1 Tania Schink,1 Andrea Arfe,2 Ron
Herings,3 Silvia Lucchi,4 Federica Nicotra,2 Silvana Romio,5

René Schade,5 Martijn Schuemie,5 Huub Stratman,3 Frantz
Thiessard,6 Vera V Valkhoff,5 Christine Varas Lorenzo,7

Marco Villa,4 Miriam Sturkenboom,5 Edeltraut
Garbe.1 1Clinical Epidemiology, BIPS – Institute for
Epidemiology and Prevention Research, Bremen, Germany;
2University Milano-Bicocca, Milan, Italy; 3PHARMO
Institute, Utrecht, Netherlands; 4Local Health Authority ASL
Cremona, Cremona, Italy; 5Department of Medical
Informatics, Erasmus University Medical Centre, Rotterdam,
Netherlands; 6University Victor Segalen, Bordeaux, France;
7RTI-HS, Barcelona, Spain.

Background: The EU funded Safety of Non-Steroidal
Anti-Inflammatory Drugs project aims to estimate the risk
associated with individual NSAIDs and to develop deci-
sion models for physicians and regulators. Within this
project a meta-analysis of observational studies suggested
an increased risk of ischemic stroke associated with the
use of diclofenac and rofecoxib. Limited evidence was
available for other individual NSAIDs.

Objectives: To estimate the risk of ischemic stroke associ-
ated with the use of individual NSAIDs.

Methods: Under a common protocol data was obtained
from six databases (DBs) covering four European coun-
tries: Netherlands (IPCI, PHARMO), Italy (SISR, OSS-
IFF), Germany (GePaRD) and UK (THIN). For each
DB a matched case-control study nested in a new
NSAID-user cohort was performed. Cases of stroke were

matched on sex, age and index day to up to 100 controls.
Demographic and lifestyle information, comorbidities and
concomitant drug use were considered as potential con-
founders. Past users, i.e., cohort members whose exposure
period ended ‡184 days before the index date, were used
as reference. Adjusted odds ratios (ORs) for current use of
individual NSAIDs and their 95% confidence intervals
were estimated using conditional logistic regression.

Results: Preliminary results based on currently available
data from four of the six DBs including 44,440 cases of
ischemic stroke found ORs of 1.4 (95% CI = 1.3–1.6,
GePaRD), 1.1 (0.3–3.5, PHARMO), 1.3 (1.1–1.5, OSS-
IFF) and 1.3 (1.2–1.4, SISR) for current use of diclofenac
compared to past use and ORs of 1.2 (1.1–1.5, GePaRD),
1.7 (0.4–7.0, PHARMO), 1.1 (0.9–1.5, OSSIFF) and 1.3
(1.2–1.4, SISR) for current use of ibuprofen. In SISR ORs
of 1.5 (1.3–1.7) and 1.4 (1.3–1.6) were observed for rofec-
oxib and etoricoxib. Numbers of cases exposed to coxibs
were too small in other DBs.

Conclusions: These preliminary analyses suggest an
increased risk of ischemic stroke with the current use of
diclofenac, ibuprofen, rofecoxib and etoricoxib. Pooling
of data from all DBs is necessary to evaluate the risk of
less frequently used NSAIDS, the effect of dose, duration
and potential other effect modifiers and separately for
other subtypes of stroke.

383. Nonsteroidal Anti-Inflammatory Drug Use and Brain
Tumour Risk: A Nested Case-Control Study in the General
Practice Research Database

Michael A O’Rorke,1 Finian J Bannon,2 Liam J Murray,1

Carmel M Hughes,3 Marie M Cantwell,1 Anna T Gavin,2

Chris R Cardwell.1 1Centre for Public Health, School of
Medicine, Dentistry and Biomedical Sciences, Queen’s
University Belfast, Belfast, Northern Ireland, United Kingdom;
2Northern Ireland Cancer Registry, Centre for Public Health,
School of Medicine, Dentistry and Biomedical Sciences,
Queen’s University Belfast, Belfast, Northern Ireland, United
Kingdom; 3Primary Care Research Group, School of
Pharmacy, Queen’s University Belfast, Belfast, Northern
Ireland, United Kingdom.

Background: Case-control and experimental studies have
highlighted an inverse association between regular use of
Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) and
brain tumour risk, particularly gliomas. To date, prospec-
tive analysis has not supported these findings but these
have been based on self-reported drug use.

Objectives: To investigate the association between
NSAID/aspirin use and risk of brain tumour subtypes in
adults using anonymous longitudinal General Practitioner
(GP) medical records.

Methods: A nested case-control study was conducted
within the UK General Practice Research Database
(GPRD). Cases with recorded primary brain tumour
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codes (n = 5365) diagnosed between September 1987 and
April 2009 were matched to 52,599 controls on GP prac-
tice site, gender and year of birth. Exposure to aspirin and
non-aspirin NSAID use was expressed as Defined Daily
Doses (DDDs). Conditional logistic regression analyses
was used to calculate odds ratios (OR) and 95% confi-
dence intervals (CI) associated with NSAID/aspirin use
compared with non use.

Results: Mean follow-up time was 7.2 years. The dose
(DDDs) and duration (days) of NSAID/aspirin use per
patient (excluding the year prior to diagnosis) was divided
into fifths to compare the highest DDD use to no use. All
analyses were adjusted for smoking, BMI, hay fever,
eczema, rheumatoid arthritis and diabetes. There was no
association between aspirin/NSAID use and overall brain
cancer risk OR 1.08 (95% CI 0.91, 1.27) or individual
brain tumour subtypes. Similarly in NSAID only analysis,
no association was observed with overall brain tumour
risk OR 1.09 (95% CI 0.93, 1.30) or other brain tumour
subtypes (meningioma, glioma, other brain). When addi-
tionally controlled for high dose aspirin use, there was no
significant association between aspirin and overall brain
tumour risk OR 0.84 (95% CI 0.62–1.13) or other brain
tumour subtypes.

Conclusions: Findings from this large nested case-control
study do not support a protective association with
NSAID/aspirin use and brain tumour risk.

384. Medication Use and Hospital Admission Rates among
Preterm Born Children Compared to Full Term Born Infants

Leanne MA Houweling,1 Irene D Bezemer,1 Fernie JA
Penning-van Beest,1 Willemijn Meijer,1 Richard A van
Lingen,2 Ron MC Herings.1,3 1PHARMO Institute for Drug
Outcomes Research, Utrecht, Netherlands; 2Department of
Neonatology Isala Clinics, Princess Amalia Department of
Pediatrics, Zwolle, Netherlands; 3Department of Health Policy
and Management, Erasmus University Medical Centre,
Rotterdam, Netherlands.

Background: About 5–12% of all pregnancies in western
countries result in preterm births. Preterm born infants
may be at increased risk of adverse outcomes.

Objectives: To compare hospitalization and medication
use in the first year of life between preterm and full term
born infants.

Methods: Data for this retrospective cohort study were
obtained from linking the PHARMO record linkage sys-
tem, which includes detailed information on drug dispens-
ing and hospitalization histories, and The Netherlands
Perinatal Registry, including perinatal medical case
records. From this linked cohort, all preterm born infants
(gestational age <37 weeks) between 2004 and 2007 were
randomly matched to 4 full term born infants on gender,
month and year of birth. All infants were followed from
birth until end of data collection in PHARMO RLS,

December 31st 2008 or until their first birthday, whichever
occurred first. During follow-up, hospitalization and med-
ication use was assessed. Cox proportional hazard regres-
sion models were used to estimate the relative risk of
hospitalization/medication use among preterms compared
to full terms. Population attributable risk percentages
(PAR%) were calculated to estimate the proportion of
hospitalization/medication use attributable to prematu-
rity.

Results: Among the 71,607 singletons born between 2004
and 2007, 4,277 (6%) were born preterm of which 90%
were hospitalized at birth, compared to 55% of the full
terms. Premature infants were twice more likely to be re-
hospitalized (RR 2.0; 95% CI 1.9–2.2), specifically for
respiratory related diseases. Prematurity accounted for
6% of respiratory re-admissions. In the second half year
of life, the most frequent observed outpatient drugs were
antibacterials for systemic use, and drugs for obstructive
airway diseases. Premature infants were 50% more likely
to receive respiratory medication (RR 1.5; 95% CI 1.4–
1.7). Corresponding PAR%was 3%.

Conclusions: In the first year of life, preterm born infants
are up to 2.0 times more likely than full term borns to be
hospitalized or use medication, especially related to respi-
ratory disease.

385. Initial Findings from the Anti-Psychotics, Keep It
Documented for Safety (A+KIDS) Medication Registry for
North Carolina Medicaid Youth

Robert B Christian,1 Joel F Farley,2 Jerry Mckee,3 David
Wei,2 Troy Trygstad,3 Trista Pfeiffenberg,3 Steve Wegner,3

Brian B Sheitman.4 1Carolina Institute for Developmental
Disabilities, University of North Carolina School of Medicine,
Chapel Hill, NC, United States; 2Division of Pharmaceutical
Outcomes and Policy, University of North Carolina Eschelman
School of Pharmacy, Chapel Hill, NC, United States;
3Behavioral Health Pharmacy Division, Community Care of
North Carolina, Raleigh, NC, United States; 4Department of
Psychiatry, University of North Carolina School of Medicine,
Chapel Hill, NC, United States.

Background: The dramatic rise in usage of anti-psychotics
among United States children is well documented. Com-
pliance rates with current safety monitoring guidelines are
known to be low. In response to these concerns, the North
Carolina Division of Medical Assistance established the
Antipsychotics-Keeping it Documented for Safety
(A+KIDS) registry.

Objectives: This report focuses on findings related to the
initial objectives of the A+KIDS project: (1) establish a
web-based safety registry successfully as determined by
provider participation and (2) obtain and evaluate clinical
information derived from the registry.

Methods: In April, 2011 A+KIDS began asking prescrib-
ers of anti-psychotics for children twelve and under to
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respond to a set of questions regarding dose, indication,
and usage history. Registry authorizations were examined
by linking Medicaid prescription claims to registry entries.
A hierarchical ranking system of primary diagnosis and
target symptom was used to classify and describe indica-
tions. Providers were classified into different types and the
number of patients and authorizations per provider were
examined.

Results: In the initial 6 months, 730 providers registered
5,532 patients, 19% below age seven. Authorized fills
accounted for 6% of total fills in month one, but 72% of
fills by month six. Top diagnosis groups for registrants
were Unspecified Mood Disorder, Autism Spectrum Dis-
order, and Disruptive Behavior Disorder. Top symptoms
were aggression, irritability, and impulsivity. Psychosis
accounted for 5% of the target symptoms. Twenty-nine
per cent of children were in no form of psychotherapy.
Physician assistants had a mean 10.7 authorizations per
provider compared to 8.7 for medical doctors. Twenty-five
per cent of providers were responsible for 81% of authori-
zations.

Conclusions: The A+KIDS registry initiative was suc-
cessful as measured by rapid provider uptake. The registry
provided a rich source of clinical information not avail-
able from claims data alone. With the addition of the ado-
lescent cohort and provider-entered metabolic data,
A+KIDS will allow for detailed examinations of anti-
psychotic utilization, safety, and guideline compliance.

386. Influence of Relative Age on Diagnosis and Treatment of
Attention-Deficit/Hyperactivity Disorder in Children

Richard L Morrow,1 E Jane Garland,2,3 James M Wright,1,4

Malcolm Maclure,1,5 Suzanne Taylor,5,6 Colin R
Dormuth.1 1Department of Anesthesiology, Pharmacology
and Therapeutics, University of British Columbia, Vancouver,
BC, Canada; 2Department of Psychiatry, University of British
Columbia, Vancouver, BC, Canada; 3Mood and Anxiety
Disorders Clinic, BC’s Children’s Hospital, Vancouver, BC,
Canada; 4Medicine, University of British Columbia,
Vancouver, BC, Canada; 5Pharmaceutical Services Division,
British Columbia Ministry of Health, Victoria, BC, Canada;
6Pharmaceutical Sciences, University of British Columbia,
Vancouver, BC, Canada.

Background: The potential effect of children’s relative age
within grade on treatment and diagnosis of attention-defi-
cit/hyperactivity disorder (ADHD) has been little studied,
particularly outside the United States.

Objectives: To determine the influence of relative age
within grade on diagnosis and prescription drug treatment
for ADHD. We hypothesized that the younger children
within each grade would be more likely to be diagnosed
with ADHD and to be prescribed ADHDmedications.

Methods: We conducted a cohort study involving 937,943
children in British Columbia, Canada, who were 6–

12 years of age at any time from December 1, 1997, to
November 30, 2008. The cut-off birth date for entry into
school is December 31 in British Columbia, so children
born in December are typically the youngest in their
grade. We calculated the absolute and relative risk of
being diagnosed with ADHD and of receiving a prescrip-
tion for methylphenidate, dextroamphetamine, amphet-
amine or atomoxetine for children born in December
compared to children born in January.

Results: Boys who were born in December were 30% (rel-
ative risk [RR] 1.30; 95% CI: 1.23–1.37) more likely to be
diagnosed with ADHD than boys born in January. Girls
were 70% (RR 1.70; CI: 1.53–1.88) more likely to be diag-
nosed with ADHD if born in December compared to Jan-
uary. Similarly, boys were 41% more likely (RR 1.41; CI:
1.33–1.50) and girls 77% (RR 1.77; CI: 1.57–2.00) more
likely to be prescribed an ADHD medication if born in
December compared to January. If they were born in
December as compared to January, the percentage of chil-
dren diagnosed with the disorder was 1.71% (CI: 1.36–
2.05%) greater for boys and 1.09% (CI: 0.88–1.30%)
greater for girls, and the percentage of children prescribed
an ADHD medication was 1.80% (CI: 1.48–2.11%)
greater for boys and 0.84% (CI: 0.66–1.01%) greater for
girls.

Conclusions: Our analyses provide evidence of a relative
age effect in the diagnosis and treatment of ADHD in
children in British Columbia. These findings raise con-
cerns about potential harms from over-diagnosis and
over-prescribing, which include adverse effects on sleep,
appetite and growth, and increased risk of cardiovascular
events.

387. Pediatric Acute Liver Injury: Signal Detection Using
Multiple Healthcare Databases from EU-ADR Network

Carmen Ferrajolo,1,2 Gianluca Trifiró,1,3 Peciosa M
Coloma,1 Katia MC Verhamme,1 Matijn J Schuemie,1 Rosa
Gini,4 Ron Herings,5 Giampiero Mazzaglia,6 Gino Picelli,7

Carlo Giaquinto,7 Lorenza Scotti,8 Paul Avillach,9 Lars
Pedersen,10 Johan van der Lei,1 Miriam CJM
Sturkenboom.1,11 1Medical Informatics, Erasmus University
Medical Center, Rotterdam, Netherlands; 2Experimental
Medicine, Pharmacology Section, Pharmacovigilance and
Pharmacoepidemiology Regional Center, Second University of
Naples, Naples, Italy; 3Clinical and Experimental Medicine
and Pharmacology, University of Messina, Messina, Italy;
4Regional Health Agency of Tuscany, Florence, Italy;
5PHARMO Institute, Utrecht, Netherlands; 6Italian College
of General Practitioners, Florence, Italy; 7Pedianet-Società
Servizi Telematici SRL, Padua, Italy; 8Statistics, University of
Milano-Bicocca, Milan, Italy; 9LESIM, ISPED, University of
Bordeaux, Bordeaux, France; 10Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark; 11Epidemiology,
ErasmusmUniversityMedicalCenter,Rotterdam,Netherlands.

Background: Data mining in spontaneous reporting sys-
tem showed that drug-induced acute liver injury (ALI) is
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infrequently reported in pediatrics, but this system
remains far from adequate for signal detection. EU-ADR
project is aimed to develop and validate a computerized
system combining data from multiple European electronic
healthcare records (EHR) for early detection of drug
safety signals.

Objectives: To identify drugs potentially associated with
pediatric ALI using the EU-ADR network and to esti-
mate the power of such a network for signal detection
concerning pediatric ALI.

Methods: We extracted data on ALI cases and pre-
scribed/dispensed drugs for individuals 0–18 years old reg-
istered within seven European population-based EHR/
claims databases of the EU-ADR network during the
years 1996–2008. Based on the background IR of ALI,
power = 80%, alpha = 5% and the number of person-
years (PYs) of drug exposure by ATC classification, we
estimated the minimal required drug exposure to detect a
signal concerning pediatric ALI. We identified these sig-
nals by measuring age- and sex-adjusted RRs, using all
other drugs as comparator. Signals due to protopathic
bias were discarded through the newly-developed LEOP-
ARDmethod.

Results: Overall 4,838,146 children 0–18 years old con-
tributed 25,601,011 PYs of follow-up time to the EU-
ADR database network. Among them, 1,015 events of
ALI were identified. The IR of pediatric ALI was esti-
mated to be 3.96 (3.73–4.21)/100,000 PYs. The total
amount of drug exposure that is required to detect a
weak, moderate and strong association (RR‡1.5, 2.0,
and 4.0) with pediatric ALI was 721,437 PYs, 202,498
PYs, and 31,005 PYs, respectively. Nine drugs have
been found to be significantly (p-value <0.05) associ-
ated with pediatric ALI: metoclopramide, domperi-
done, phenoxymethylpenicillin, erythromycin, valproic
acid, amoxicillin, clarithromycin, flunisolide and
cefaclor.

Conclusions: Combining multiple EHR may facilitate the
identification of potentially drug-induced ALI and
increase the power for drug safety signal detection in pedi-
atrics. Except for flunisolide, potential signals of pediatric
ALI detected in EU-ADR are known to be hepatotoxic in
adults.

388. Determinants of Atomoxetine and Central Nervous
System Stimulant Treatment Initiation

Stephan Linden, Almut G Winterstein. Pharmaceutical
Outcomes and Policy, University of Florida, Gainesville, FL,
United States.

Background: Atomoxetine and central nervous system
(CNS) stimulants have different safety profiles, yet similar
indications. Determinants of initial pharmacotherapy
selection in general practice remain unknown.

Objectives: To analyze clinical and sociodemographic
determinants of initiation of psychotropic pharmacother-
apy in youth.

Methods: The study utilized a population-based retro-
spective cohort. The cohort comprised 356,158 youths, 6
to 18 years of age, eligible for Medicaid fee-for-service
benefits in 28 US states and atomoxetine or CNS stimu-
lant initiation between 2003 and 2006. A logistic regres-
sion model was used to assess associations between
selection of atomoxetine versus CNS stimulant and for
sociodemographic and clinical characteristics in the pre-
ceding six month.

Results: 77,109 patients initiated atomoxetine treatment
and 279,076 started CNS stimulants at an average age of
10.1 (Stdev 3.2). The propensity for atomoxetine initiation
increased continuously with increasing age, (adjusted odds
ration [OR]= 1.61, 95% CI 1.57-1.66) in age 15 to 19,
compared to age 6 to 9. Substance use disorder (OR 1.54,
95% CI 1.43-1.66), tic disorder (OR 3.22, 95% CI 2.85-
3.65) and disability (OR 1.35, 95% CI 1.29-1.43) were
associated with significantly higher atomoxetine use. In
contrast non-Caucasian race was associated with
decreased atomoxetine use (OR between 0.56 to 0.69).
Diagnosis of ADHD with hyperactivity decreased the
odds of atomoxetine initiation (0.85 OR, 95% CI, 0.82-
0.88). Per calendar year, the propensity of atomoxetine
use continuously decreased to OR=0.34 (95% CI 0.33-
0.35) for 2003 versus 2006.

Conclusions: Propensity of treatment initiation with ato-
moxetine compared to CNS stimulants decreased over
time, possibly associated with safety concerns. Substance
use disorder and tic disorder were associated with
increased odds of atomoxetine initiation, in concordance
with current guidelines. However, increasing age, ADHD
with hyperactivity, disability and non-Caucasian race was
associated with significant lower odds of receiving ato-
moxetine.

389. Prevalence and Determinants of ADHD Medication of
Children and Adolescents in Germany – Results of the KiGGS
Study

Hildtraud C Knopf, Heike Hölling, Robert Schlack.
Department of Epidemiology and Health Reporting, Robert
Koch Institute, Berlin, Germany

Background: Prescriptional data of Statuary Health In-
surances in Germany indicates an increase of pharmaco-
therapy of ADHD in children and adolescents. There is
no population based information about user prevalence
and user profiles.

Objectives: To investigate prevalence and spectrum of
ADHD medication and its associations with socioeco-
nomic status, health-related behaviour and living condi-
tions.
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Methods: Design: Observational cross-sectional study.
Setting: Germany. Participants: Representative popula-
tion-based sample of non-institutionalized boys and girls
aged between 0 and 17 years (n = 17,461), examined
between 2003 and 2006. Main outcome measure: Preva-
lence and spectrum of ADHD medication (ATC code
N04BA06) measured by standardized computer-assisted
personal interview on drug use. Statistics: Analyses were
performed using SPSS statistical software (release 18.0).
In order to adjust for sample clustering effects, the SPSS
complex samples module was used.

Results: The overall prevalence of ADHD medication
was 0.9% (95% CI 0.7–1.1). Boys used these drugs (1.5%,
95% CI 1.2–1.8) five times more than girls 0.3% (0.2–
0.5%). The highest prevalence rates were for boys aged 7–
10 years (2.8%) and 11–13 (2.7%). Boys from families
with no immigration background used ADHDmedication
almost six times as frequently as boys with an immigration
background (1.7% vs. 0.3%). Multivariate analysis
showed boys (OR 5.23, 95% CI 3.16–8.65), 11- to 13-
year-olds (2.02, 1.17–3.49), children in large cities (2.08,
1.12–3.89) and children with no immigration background
(3.09, 1.36–7.01) being more likely to use ADHD medica-
tion.

Conclusions: Results show prevalence rates of ADHD
medication use for the German child population that are
considerably lower than published prevalence rates from
the United State, but comparable with those of western
European and Scandinavian countries. Lower use rates in
rural vs. urban regions may point to differential health
care access. The inverse association of ADHD medication
use with immigration status suggests potentially restricted
access to healthcare services for immigrants or may reflect
culture-specific differences in attitudes towards symptoms
of ADHD.

390. The SLCO1B1 c.521T>C Polymorphism and the Risk
of Adverse Reactions during Simvastatin and Atorvastatin
Therapy

Catherine E de Keyser,1,2 Matthijs L Becker,1,3 Anke-Hilse
Maitland-van der Zee,4 André G Uitterlinden,1,5,6 Albert
Hofman,1,5 Loes E Visser,1,3,5 Bruno H
Stricker.1,2,5,6,7 1Department of Epidemiology, Erasmus
Medical Center, Rotterdam, Netherlands; 2Inspectorate of
Health Care, The Hague, Netherlands; 3Department of
Hospital Pharmacy, Erasmus Medical Center, Rotterdam,
Netherlands; 4Department of Pharmacoepidemiology and
Clinical Pharmacotherapy, Utrecht University, Utrecht,
Netherlands; 5Department of Internal Medicine, Erasmus
Medical Center, Rotterdam, Netherlands; 6Member of the
Netherlands Consortium of Healthy Aging, The Hague,
Netherlands; 7Department of Medical Informatics, Erasmus
Medical Center, Rotterdam, Netherlands.

Background: Simvastatin and atorvastatin are substrates
for the OATP1B1 transporter, encoded by the SLCO1B1
gene. The rs4149056 c.521T>C polymorphism in this

gene is associated with statin plasma levels and, in sim-
vastatin users, with the risk of adverse reactions.

Objectives: The objective was to investigate whether the
c.521T>C polymorphism in the SLCO1B1 gene modifies
the risk of dose decreases or switches to other cholesterol
lowering drugs during simvastatin and atorvastatin ther-
apy, as proxy indicators for adverse reactions. We strati-
fied analyses by sex, age and starting dose to investigate
whether they are risk factors for the occurrence of adverse
reactions during statin therapy.

Methods: We identified 1,939 incident simvastatin and
atorvastatin users in the Rotterdam Study, a prospective
population-based cohort study of people ‡55 years of age.
Follow-up started at the date of first prescription of sim-
vastatin or atorvastatin. Participants were followed until
the occurrence of a dose decrease or switch to another
cholesterol lowering therapy, the end of the last prescrip-
tion for simvastatin or atorvastatin, or until the end of
3 years of continuous use. Association between the
SLCO1B1 c.521T>C polymorphism and the time to the
events was studied using Cox proportional hazards analy-
sis.

Results: Simvastatin users with the rs4149056 CC variant
genotype had a significantly higher risk of an adverse reac-
tion than users with the TT genotype (HR 1.74, 95% CI
1.05–2.88). Female gender, age below 70 years, and a low
starting dose were risk factors for this association. In ator-
vastatin users with a starting dose of more than 1.00
defined daily dosage (DDD), the risk of an adverse reac-
tion was higher in users with the TC or CC genotype than
in users with the TT genotype (HR 3.26, 95% CI 1.47–
7.25).

Conclusions: In simvastatin users, we confirmed the previ-
ously described association between the c.521T>C poly-
morphism and adverse reactions, and provided risk
factors for this association. In atorvastatin users, an asso-
ciation was found in users with a starting dose above the
daily recommended dose.

391. CYP2C9 Variants and Risk of Gastrointestinal Bleeding
Associated with NSAID Use: A Case-Control Study

Ana Estany-Gestal,1 Carmelo Aguirre,2 Borja Ruiz,3 Xavier
Vidal,4 Alfonso Carvajal,5 Inés Salado,6 Luca Rodella,7 Ugo
Moretti,8 Luisa Ibáñez,9 Adolfo Figueiras.10 1Departament
of Preventive Medicine and Public Health, Santiago de
Compostela University (USC), Santiago de Compostela, A
Coruña, Spain; 2Basque Country Pharmacovigilance Unit,
Galdakao-Usansolo Hospital, Galdakao, Basque Conutry,
Spain; 3Departament of Pharmacology, Basque Country
School of Medicine, Leoia, Basque Country, Spain;
4Departament of Pharmacology, Therapeutics and Toxicology,
Autonomous University, Barcelona, Catalonian, Spain;
5Pharmacoepidemiology Institute, University of Valladolid,
Valladolid, Valladolid, Spain; 6Pharmacoepidemiology
Institute, University of Valladolid, Valladolid, Valladolid,
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Spain; 7Service of Digestive Endoscopy, Verona University
Hospital, Verona, Italy; 8Clinical Pharmacology Unit, Verona
University Hospital, Verona, Italy; 9Departament of
Pharmacology, Therapeutics and Toxicology, Autonomus
University, Barcelona, Catalonian, Spain; 10Departament of
Preventive Medicine and Public Health, Santiago de
Compostela University (USC), Santiago de Compostela, A
Coruña, Spain.

Background: Gastrointestinal hemorrhages (GIHs) asso-
ciated with nonsteroidal anti-inflammatory drugs (NSA-
IDs) consumption are one of the most frequent and severe
adverse drug reactions. The enzyme CYP2C9 metabolizes
most NSAIDs, and the gene encoding the synthesis of this
enzyme, has slow metabolizing variants that could
increase the risk of GIH among NSAID users.

Objectives: To ascertain whether the presence of the
CYP2C9*2 and/or CYP2C9*3 variant might increase the
risk of suffering from NSAID-related GIHs.

Methods: A multicenter incident case-control study was
conducted at five hospitals in south-west Europe: cases
were persons with GIH diagnosed by endoscopy, and con-
trols were candidates for surgery of non-painful processes.
The NSAID exposure was quantified by calculating the
mean defined daily dose (DDD) consumed. The assess-
ment of the Hardy-Weinberg equilibrium was carried out
in both CYP2C9*2 and CYP2C9*3 variants. A multivari-
ate analysis was performed to assess the effect of NSAID
use on increased risk of suffering from GIHs, taking the
presence of CYP2C9*2 and CYP2C9*3 variants into
account and non-NSAID users with wild-type genotypes
as reference.

Results: A total of 581 cases and 1358 controls proved eli-
gible for study; 40.2% of cases and 59.1% of controls car-
ried either or both of the variants studied. Allele analysis
showed that the ORs of GIH associated with the
CYP2C9*2 and wild type variants were very similar [7.12
(95% CI 2.34–21.73) and 6.87 (4.02–11.72) respectively]
and lower than those for the CYP2C9*3 variant [OR =
19.85 (7.42–53.07)] for mean defined daily doses of NSA-
IDs metabolised by CYP2C9 exceeding 0.25. Grouping
genotypes into carriers and non-carriers of the CYP2C9*3
variant yielded ORs of 18.89 (5.79–61.64) for carriers and
7.05 (3.95–12.58) for non-carriers.

Conclusions: Our findings indicate a genetic predisposi-
tion among CYP2C9*3 carriers to suffer from NSAID-
related GIHs. These results may have wide-ranging clini-
cal implications, since 14% of the population of European
origin carries this variant.

392. Lack of Association between SLCO1B1 Polymorphisms
and Clinical Myalgia Following Rosuvastatin Therapy

Jacqueline S Danik,1 Daniel I Chasman,1,2,3 Jean G
MacFadyen,1,2 Fredrik Nyberg,4,5 Bryan J Barratt,6 Paul M
Ridker.1,2,3 1Center for Cardiovascular Disease Prevention,
Brigham and Women’s Hospital, Boston, United States;
2JUPITER Trial Coordinating Center, Brigham and Women’s
Hospital, Boston, United States; 3Harvard Medical School,
Boston, United States; 4Global Epidemiology, AstraZeneca
R&D, Mölndal, Sweden; 5Department of Public Health and
Community Medicine, Unit of Occupational and
Environmental Medicine, Sahlgrenska Academy, Gothenburg
University, Gothenburg, Sweden; 6Personalised Healthcare and
Biomarkers, AstraZeneca R&D, Alderley Park, United
Kingdom.

Background: Carriers of the rs4363657 C allele and
rs4149056 C allele in SLCO1B1, the gene that encodes the
organic anion-transporting polypeptide OATP1B1, a reg-
ulator of hepatic uptake of statin, have an increased inci-
dence of myopathic complaints when taking simvastatin.
Whether rosuvastatin has a similar effect is uncertain.

Objectives: To help understand if genetic variation in
SLCO1B1 contributes to increased risk of myopathic
complaints following rosuvastatin therapy.

Methods: In the recently completed JUPITER trial, men
and women without prior cardiovascular disease or diabe-
tes who had baseline LDL-C<130 mg/dL and high sensi-
tivity C-reactive protein 2 mg/L were randomly allocated
to rosuvastatin 20 mg daily or to placebo and followed
for first major cardiovascular events, as well as for adverse
effects. We evaluated the effect of polymorphisms
rs4363657 and rs4149056 in SLCO1B1 on clinically
reported myalgia in this primary prevention trial.

Results: Overall, among 4,404 Caucasian trial partici-
pants randomly allocated to rosuvastatin, clinically
reported myalgia occurred with a rate of 4.1 events per
100 person-years as compared to a rate of 3.7 events per
100 person-years among 4,378 Caucasian trial partici-
pants allocated to placebo (HR 1.13, 95% CI 0.98–1.30).
Among those allocated to rosuvastatin, there were no dif-
ferences in rate of myalgia among carriers of the
rs4363657 C allele (HR 0.95, 95% CI 0.79–1.14 per allele)
or the rs4149056 C allele (HR 0.95, 95% CI 0.79–1.15 per
allele) when compared to non-carriers. Similar null data
were observed when the definition of myalgia was broad-
ened to include any complaint of muscle weakness, stiff-
ness, or pain. None of the three participants in the
rosuvastatin group or the three participants in the placebo
group with frank myopathy were carriers of either poly-
morphism.

Conclusions: In contrast to simvastatin, there appears to
be no increased risk of myalgia among users of rosuvasta-
tin who carry the rs4363657 C or the rs4149056 C allele in
SLC01B1, and consequently no clinical utility to evaluat-
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ing genetic polymorphism in SLCO1B1 among individu-
als being treated with rosuvastatin.

393. Vascular Endothelial Growth Factor (VEGF) Pathway
Polymorphisms and Esophageal Cancer Outcome

Lawson Eng,1,2 Abul Kalam Azad,2 Xin Qiu,2 Dangxiao
Cheng,2 Alvina Tse,2 Olusola Faluyi,1 Daniel J Renouf,3

Sharon Marsh,4 Sevtap Savas,5 Jennifer J Knox,1 Gail E
Darling,6 Rebecca KS Wong,7 Wei Xu,2 Geoffrey
Liu.1,2 1Division of Medical Oncology and Hematology,
Princess Margaret Hospital, Toronto, ON, Canada; 2Division
of Applied Molecular Oncology, Ontario Cancer Institute,
Toronto, ON, Canada; 3Deparment of Medical Oncology,
British Columbia Cancer Agency, University of British
Columbia, Vancouver, BC, Canada; 4Faculty of Pharmacy and
Pharmaceutical Sciences, University of Alberta, Edmonton,
AB, Canada; 5Discipline of Genetics, Memorial University of
Newfoundland, St. John’s, NF, Canada; 6Division of Thoracic
Surgery, Toronto General Hospital, Toronto, ON, Canada;
7Department of Radiation Oncology, Princess Margaret
Hospital, Toronto, ON, Canada.

Background: Angiogenesis is a host pathway involved
with cancer proliferation and progression. Therapies tar-
geting this pathway include Bevacizumab. However, to
understand drug pharmacogenetics properly, a greater
understanding of baseline prognostic biomarkers in this
pathway is required. Polymorphisms in the VEGF path-
way have been previously implicated in cancer risk, pro-
gression, survival and response to therapy.

Objectives: We comprehensively evaluated the VEGF
polymorphic pathway and their prognostic role in esopha-
geal cancer patients not treated with an anti-angiogeneic
drug.

Methods: In 314 esophageal cancer patients of all stages,
histological subtypes, and treatment plans, 68 different
polymorphisms (22 KDR, 13 VEGFA, 33 FLT1) were
selected through tagging and assessment of function.
Genotyping was conducted using the Illumina Custom
GoldenGate Genotyping Panel. Cox proportional haz-
ards models, adjusted for important clinical prognostic
factors, were created and used to determine association of
polymorphisms with the clinical outcomes of overall sur-
vival (OS) and progression free survival (PFS). Adjusted
hazard ratio (aHR) and p values were calculated using
SAS.

Results: Among our 314 patients, 84% were male, the
overall mean age was 65 years, 73% were adenocarcino-
mas, 52% were locally advanced tumors and the median
OS was 2 years. KDR (rs17709898) and KDR (rs2219471)
were both found to be significantly associated with PFS
(aHR = 0.73, 95% CI: 0.59–0.89; p = 0.001, and
aHR = 0.71, 95% CI: 0.57–0.90; p = 0.003, respec-
tively). Their corresponding associations with OS were
aHR = 0.76, 95% CI: 0.61–0.95; p = 0.01, and aHR =
0.76, 95% CI: 0.60–0.98; p = 0.03, respectively. None of

the VEGFA or FLT polymorphisms were found signifi-
cantly associated with either outcome.

Conclusions: KDR polymorphisms may serve as prognos-
tic markers in esophageal cancer patients helping to strat-
ify patients into different prognostic groups which can
impact their aggressiveness/selection of therapy and fol-
low-up frequency. Future studies should investigate
whether these polymorphisms can also serve as predictive
markers of anti-angiogenic therapy.

394. Extraction of Hepatitis C Genotype from Clinical Notes
for Patients Missing a Veterans Affairs Lab-Confirmed
Genotype

Scott L DuVall, Tyler B Forbush, Richard E Nelson, Joanne
LaFleur. Department of Veterans Affairs, VA Salt Lake City
Health Care System, Salt Lake City, UT, United States.

Background: A patient’s hepatitis C genotype is an impor-
tant factor in determining treatment duration, but may be
missing from an institution’s laboratory data if it is drawn
elsewhere or not entered into the database. Providers note
the results in text notes during treatment, so retrospective
studies can extract the missing data from the notes using
NLP and avoid patient exclusion due to incomplete data.

Objectives: In a study of early discontinuation among vet-
erans treated for HCV in the VA, 21.16% were missing
genotype values in their laboratory data. The study
required HCV genotype values to determine if the recom-
mended treatment was 24 weeks (genotypes 2 or 3) or
48 weeks (genotypes 1 or 4). The actual days treated was
compared to recommended treatment to determine early
discontinuation. Natural language processing was utilized
to extract mentions of genotype from the text notes.

Methods: Text notes were obtained for patients treated
for HCV in the VA but missing laboratory genotype data.
Review of the notes identified common sections and
phrases in which genotype information was noted by the
provider. An NLP system using regular expressions and
rules was developed to locate and extract these genotype
mentions.

Results: Twenty-two thousand two hundred fourty-nine
patients were treated for HCV within the study period
and 4,709 (21.16% of the cohort) were missing genotype
data. The NLP system identified genotype values for
4,092 (86.9% of those missing data), reducing participant
drop out from 21.16% to 2.77%. 93.9% of patient records
had more than one genotype mention, 49.7% had more
than 10 mentions, and 21.9% had more than 20 mentions.

Conclusions: The NLP extraction of genotype data was
successful in reducing missing data for this study from
21.16% to 2.77%, and increased the cohort size from
17,540 to 21,632 patients. This study shows NLP can be a
fast and effective method to extract critical information
that is missing in structured data sources, but is recorded
in text notes.
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395. The Effect of Omeprazole and Esomeprazole on the
Maintenance Dose of Phenprocoumon

Talitha I Verhoef,1 Miranda JL Zuurhout,1 Rianne MF van
Schie,1 William K Redekop,2 Felix JM van der Meer,3 Saskia
le Cessie,4,5 Tom Schalekamp,1 Anthonius de Boer,1 Anke-
Hilse Maitland-van der Zee.1 1Department of Pharmaceutical
Sciences, Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht University, Utrecht, Netherlands;
2Institute for Medical Technology Assessment, Erasmus
University, Rotterdam, Netherlands; 3Department of
Thrombosis and Hemostasis, Leiden University Medical
Center, Leiden, Netherlands; 4Department of Medical
Statistics and Bioinformatics, Leiden University Medical
Center, Leiden, Netherlands; 5Department of Clinical
Epidemiology, Leiden University Medical Center, Leiden,
Netherlands.

Background: Vitamin K antagonists like phenprocoumon
are sensitive to interactions with other drugs, including
drugs metabolized by cytochrome P450 enzymes. Omep-
razole and esomeprazole are frequently used drugs metab-
olized by these enzymes.

Objectives: The aim of this study was to determine
whether omeprazole and esomeprazole affect the mean
stable phenprocoumon maintenance dose and whether
inclusion of these proton pump inhibitors can improve the
predictive value of a pre-existing dosing algorithm.

Methods: Data from the pre-EU-PACT trial were used to
investigate the stable phenprocoumon maintenance dose
(mg/day) in omeprazole and esomeprazole users com-
pared to non-users. In this retrospective cohort study 624
patients using phenprocoumon with a target INR of 2.0–
3.5 were included from an anticoagulant clinic in the
Netherlands. Multiple regression analysis was conducted
in which we included a term for omeprazole or esomep-
razole use to optimalize the genotype-guided algorithm
that was developed earlier.

Results: A stable maintenance dose was reached within
one year by 597 patients. Of these, 533 patients did not
use omeprazole or esomeprazole. fourty-six patients used
omeprazole and 18 patients used esomeprazole. On aver-
age, non-users required 2.27 (SD: 0.90) mg phenprocou-
mon per day. The dosage was significantly lower in both
omeprazole users (1.78 mg/day, SD: 0.73, 95% CI of the
difference: 0.22–0.75) and esomeprazole users (1.88 mg/
day, SD: 0.52, 95% CI of the difference: 0.12–0.66).
Omeprazole or esomeprazole use significantly influenced
the phenprocoumon maintenance dose (p = 0.002) in a
genotype (CYP2C9 and VKORC1)-guided dosing algo-
rithm. The inclusion of this term improved the predictive
value of the algorithm by 0.8% to a predictive value of
56.7%.

Conclusions: Omeprazole and esomeprazole significantly
lower the phenprocoumon maintenance dose and includ-
ing a term for omeprazole/esomeprazole use in a phenpro-

coumon dosing algorithm improves the accuracy of this
algorithm.

396. New Psychiatric Diagnoses and Medication Use after
Intensive Care: A Danish Nationwide Cohort Study

Christian F Christiansen,1,2 Hannah Wunsch,3,4 Martin B
Johansen,1 Morten Olsen,1 Henrik T Sørensen.1 1Department
ofClinicalEpidemiology,AarhusUniversityHospital,AarhusN,
Denmark; 2Department of Anesthesiology and Intensive Care,
Aarhus University Hospital, Aarhus, Denmark; 3Department of
Anesthesiology, College of Physicians and Surgeons, Columbia
University, New York, United States; 4Department of
Epidemiology, Mailman School of Public Health, Columbia
University,NewYork,UnitedStates.

Background: Small cohort studies indicate an increased
risk of psychiatric illness after critical illness, but popula-
tion-based data are lacking.

Objectives: To examine one-year risk of first-time psychi-
atric illness among patients surviving a medical intensive
care unit (ICU) admission requiring mechanical ventila-
tion.

Methods: We conducted this nationwide cohort study in
Denmark using individual-level linkage of medical data-
bases. We included all Danish ICU patients treated with
mechanical ventilation while admitted to ICUs in Den-
mark in 2006–2008 who had no surgery on the day before
or the day of ICU admission. We sampled a hospital com-
parison cohort of patients admitted to the same referring
wards as the ICU patients within ±180 days of the corre-
sponding ICU patient’s admission date.

We described the proportion with psychiatric diagnoses
or medication use before admission and computed one-
year post-discharge risk of filling a first-time prescription
for psychiatric medications and of a first psychiatric in- or
outpatient diagnosis, accounting for the competing risk of
death. We used Cox regression to compute hazard ratios
(HRs) for these outcomes, comparing ICU patients with
the hospital cohort, adjusted for potential confounders.
Results: We identified 24,179 mechanically ventilated
medical ICU patients of whom 48.7% had psychiatric
medication and 6.2% had psychiatric diagnosis within
5 years before ICU admission. These proportions were
similar in the hospital cohort (48.8% and 5.4%). Among
the 9,912 hospital survivors without psychiatric diagnoses
or medication, the 1-year risk of filling a psychiatric medi-
cation prescription was 25.8% compared with 15.5% in
the hospital cohort, corresponding to an adjusted HR of
1.87 (95% CI: 1.74–2.01). The HRs were very similar
according to types of psychiatric medication. The one-year
risk of a psychiatric hospital diagnosis was 1.1% for the
ICU patients (adjusted HR = 2.15, 95% CI: 1.52–3.04).

Conclusions: We found a roughly two-fold increased risk
of a new psychiatric diagnosis or psychiatric medication
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use in the first year after an ICU admission for severe criti-
cal illness compared with other hospitalized patients.

397. Access, Benefit Design, and Antipsychotic Drugs in the
Medicare Part D Program

Vicki Fung,1 Mary Price,3 John Hsu.2 1Mid-Atlantic
Permanente Research Institute, Mid-Atlantic Permanente
Medical Group, Rockville, MD, United States; 2Mongan
Institute for Health Policy, Massachusetts General Hospital,
Boston, MA, United States; 3Division of Research, Kaiser
Permanente Northern California, Oakland, CA, United States.

Background: Antipsychotics receive formulary protection
under Medicare Part D; however, they are subject to stan-
dard cost-sharing requirements, including the coverage
gap. Beneficiaries with schizophrenia or bipolar disorder
receiving antipsychotics may be at high risk of experienc-
ing adverse effects associated with cost-related non-adher-
ence.

Objectives: We examined the impact of Part D cost-shar-
ing on antipsychotic spending, adherence, and clinical
events among beneficiaries with schizophrenia or bipolar
disorder.

Methods: The study includes Medicare Advantage benefi-
ciaries receiving antipsychotics in 2006 with schizophrenia
or bipolar disorder diagnoses in 2006–2007 (N = 7,352);
49.6% had a gap in 2007, the remainder did not due to
low income subsidies. We used difference-in-difference
fixed effects models to examine within-person changes in
total and out-of-pocket spending and adherence (propor-
tion of days covered, PDC) during vs. before the gap for
subjects with gaps vs. without. For subjects without gaps,
we used the gap threshold ($2400). We used proportional
hazard models to examine ED and hospital events, adjust-
ing for gender, age, risk score, and reaching the gap
threshold.

Results: Among beneficiaries with coverage gaps, 43%
(schizophrenia) and 54% (bipolar disorder) entered it in
2007. For beneficiaries with gaps vs. without, monthly
antipsychotic spending decreased (e.g., schizophrenia: -
$126 [-$142, -$112]) and out-of-pocket spending increased
(e.g., schizophrenia: $112 [$106, $117]) post vs. pre-gap.
Adherence (PDC) similarly decreased after gap entry (e.g.,
schizophrenia: -17.2 percentage points[-18.7, -15.7]). Hos-
pitalizations and ED visits rates also increased after gap
entry (e.g., schizophrenia: HR = 1.3[1.1, 1.5] and bipolar
disorder: HR = 1.5[1.2, 1.7] for all hospitalizations vs.
pre-gap).

Conclusions: Out-of-pocket costs increased, and total
antipsychotic spending and adherence declined in the gap.
Adverse events also increased during the gap. Medicare
will phase out the gap by 2020, but beneficiaries will con-
tinue to face substantial cost-sharing. Future benefit
designs should account for out-of-pocket costs when con-
sidering access and align these costs with clinical benefits.

398. Antidepressants and Risk of Discontinuation of Diabetes
Medicines

Gillian E Caughey, Adrian K Preiss, Agnes I Vitry, Andrew
L Gilbert, Elizabeth E Roughead. Quality Use of Medicines
and Pharmacy Research Centre, Sansom Institute, School of
Pharmacy and Medical Sciences, University of South
Australia, Adelaide, SA, Australia.

Background: Compliance with medication regimens for
patients with diabetes is crucial to achieve treatment suc-
cess. Whilst comorbid depression is associated with poor
medication adherence in patients with diabetes, little is
known about the effect of depression or use of antidepres-
sants on persistence with anti-diabetic medicines.

Objectives: To examine the effect of antidepressant use on
persistence with newly initiated oral anti-diabetic medi-
cines in older people.

Methods: A retrospective cohort study was undertaken
on administrative claims data from the Australian Gov-
ernment Department Veterans’ Affairs, from 1st July
2000 to 30th June 2008 of new users of oral anti-diabetic
medicines (metformin or sulfonylurea). Antidepressant
medicine use was determined in the six months preceding
the index date of the first dispensing of an oral anti-dia-
betic medicine. The outcome was time to discontinuation
of diabetes therapy in those with anti-depressant use com-
pared to those without. Competing risks regression analy-
ses were conducted with adjustment for covariates.

Results: A total of 29,710 new users of metformin or sul-
fonylurea were identified, with 7,171 (24.2%) dispensed an
anti-depressant. Median age was 79.1 years (IQR 75.0–
83.4), 60.2% were men, 58% were initiated on metformin
and 42% on sulfonylureas. Median duration of anti-dia-
betic medicines was 1.81 years (95% CI 1.72–1.94) for
those who received an antidepressant at the time of diabe-
tes medicine initiation, by comparison to 3.23 years (95%
CI 3.10–3.40) for those who did not receive an anti-
depressant. Competing risk analyses showed a 42%
increased likelihood of discontinuation of diabetes medi-
cations in persons who received an antidepressant (SHR
1.42, 95% CI 1.37–1.47, p < 0.0001).

Conclusions: This large population based study demon-
strates that depression may be contributing to non-com-
pliance with medicines for diabetes which may lead to
poorer disease control and health outcomes. This high-
lights the need to provide additional services to support
appropriate medicine use in those initiating diabetes medi-
cines with comorbid depression.
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399. Persistence and Dose Escalation in the Use of Anti-
Dementia Medication

Kathleen Bennett,1 David Williams,2 Linda Brewer.2
1Pharmacology and Therapeutics, Trinity Centre For Health
Sciences, Dublin, Ireland; 2Geriatric Medicine, RCSI,
Beaumont Hospital, Dublin, Ireland.

Background: In recent years anti-dementia (AD) medica-
tions have been widely used with many large studies
reporting improvements in cognitive scores, function and
behaviour to varying degrees. However, these outcomes
can be affected by low persistence and inappropriate dose
titration.

Objectives: The aims of the study were to examine: (1)
prevalence and predictors of persistence amongst new
users of AD medication and (2) changes to dosing post-
initiation in the ‘‘real world’’ setting.

Methods: The Irish HSE Primary Care Reimbursement
Services (PCRS) pharmacy claims database for 2007–2010
was used to define a retrospective cohort of all those aged
‡70 years, the main beneficiaries of AD medication (do-
nepezil, rivastigmine, galantamine and memantine). New
users of therapy were defined as not receiving any AD
medication in the previous 12 months. Non-persistence
was defined by a refill gap of more than 63 days at
6 months (in those with adequate follow-up). Logistic
regression was used to examine predictors of persistence,
including age, gender, initiation year and type of agent.
Odds ratios (OR) and 95% confidence intervals (Cis) are
presented. The rate of dose maximisation over time was
also examined.

Results: During the period, 15,549 patients initiated AD
medications and had at least 6 months follow-up. Do-
nepezil and memantine were the two most commonly pre-
scribed (n = 13781, 86.6%). Almost one quarter of
patients (22%) initiated more than one AD drug during
the study period. Persistence with therapy was 66.1% at
6 months. Older age (75+ vs 70–74 years; OR = 0.84,
95% CI 0.75, 0.93) and the prescription of rivastigmine
(compared to donepezil; OR = 0.85, 95% CI 0.75, 0.97)
was associated with lower persistence. Persistence was
higher following more recent drug initiation (2010 vs
2007; OR = 1.23, 95% CI 1.1, 1.38). Of those initiating
donepezil, most achieved the maximum dose of 10mg
daily (9634, 86%), but only two thirds for ‡2 consecutive
months (7305, 65.2%). Similarly for memantine, maxi-
mum dose (20mg) was achieved in the majority (4941,
89.7%), but maintained for ‡2 consecutive months in
69.8% of cases.

Conclusions: Despite a significant proportion of patients
being prescribed the maximum dose of donepezil and me-
mantine, only two-thirds of patients maintained this maxi-
mum dose. Persistence with medication was relatively low,
perhaps reflecting drug intolerance or inadequate surveil-
lance of drug compliance in this cohort. As part of our

National Dementia Strategy (2013) there is scope to intro-
duce clearer national guidance on prescribing in dementia
care.

400. Characteristics and Trends of Low-Dose Second
Generation Antipsychotic Use in Two State Medicaid
Programs

Daniel M Hartung,1 Judy Zerzan,2 Nancy E Morden,3 Traci
Yamashiti,4 Suhong Tong,4 Anne M Libby.2 1Oregon State
University College of Pharmacy, Portland, OR, United States;
2Colorado Department of Health Care Policy and Financing,
Denver, CO, United States; 3Dartmouth Medical School,
Hanover, NH, United States; 4University of Colorado School
of Pharmacy, Aurora, CO, United States.

Background: \ AstraZeneca recently settled a $520 billion
lawsuit alleging illegal promotion of quetiapine to psychia-
trists and other physicians for off-label conditions from
2001 through 2006. As the predominate payer for mental
illness in the US, state Medicaid programs have voiced
concerns that low-doses of SGA, particularly quetiapine,
are prescribed excessively for off-label conditions.

Objectives: The goal of this study was to identify patient
characteristics associated with low-dose SGA use and
describe low-dose SGA prescribing trends over time.

Methods: We employed a retrospective cohort study of
SGA initiators from 2004 through 2008 using administra-
tive claims data from Oregon and Colorado Medicaid.
For each initiation, we estimated the maximum daily dose
and categorized it as low if it was below established ranges
for serious mental illness. Baseline comorbidity and phar-
macotherapy were characterized and summarized by dose
achieved. A segmented trend analysis was used to deter-
mine if rates of low-dose SGA prescribing changed during
and following the period of off-label promotion.

Results: A total of 14,287 unique patients initiated a SGA
during the study. The most commonly initiated SGA was
quetiapine. Bipolar disorder was prevalent in 28% and
17% of Oregon and Colorado users respectively
(p < 0.001). Schizophrenia was prevalent in 16% and
9% of users in both states (p < 0.001) respectively. While
52% of incident SGA users were found to be taking a low
dose, 69% of quetiapine users were classified as taking a
low dose. In Oregon, the use of low dose SGA signifi-
cantly declined after the period of off-label promotion (-
4.7%, p = 0.03) but there was no change in the rate of
use (slope) after off-label promotion was discontinued. In
contrast, the rate (slope) of low-dose quetiapine use
declined in Colorado (-0.25% per month; p = 0.045) and
Oregon (-0.25% per month; p = 0.098) following the off-
label promotion period.

Conclusions: While low-dose quetiapine use was common
among Medicaid recipients in both Oregon and Colorado,
incident use has declined following discontinuation of off-
label promotion by AstraZeneca.
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401. Trends in Prevalence of ADHD Drug Treatment in the
Netherlands from 2000 until 2010

L Mehlkopf,1 LMA Houweling,2 ER Heerdink,1 FJA
Penning-van Beest.2 1Department of Pharmacoepidemiology
and Clinical Pharmacology, Utrecht University, Utrecht,
Netherlands; 2PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands.

Background: ADHD is a major concern since it is one of
the most common mental disorders affecting children and
adolescents. The prevalence of ADHD has been reported
to be increasing in the past decade.

Objectives: To assess the trends in prevalence of ADHD
drug use in the Netherlands from 2000 until 2010.

Methods: From the PHARMO database, including
amongst others, drug dispensing records of approxi-
mately 3.2 million inhabitants in the Netherlands, we
selected patients with at least one dispensing of ADHD
medication including methylphenidate, dexamphetamine
and atomoxetine, between 2000 and 2010. For each cal-
endar year, patients were counted as prevalent ADHD
drug users if they received a dispensing for ADHD treat-
ment in the respective calendar year. The number of
ADHD drug users in PHARMO was divided by the
number of residents in PHARMO and multiplied by the
number of inhabitants in the Netherlands, standardized
for age and gender. Results were stratified by age groups
and gender.

Results: The prevalence of ADHD drug treatment among
males was higher than among femals. From 2000 to 2010,
the prevalence among children (0–12 years) has increased
2.6-fold in males (from 158 to 410 per 10,000) and 4.5-fold
in females (from 27 to 119 per 10,000). The prevalence
among adolescents (13–18 years) has increased 4.0-fold in
males (170–675 per 10,000) and 7.4-fold in females (27–
200 per 10,000). The prevalence among adults (19+ years)
has increased 8.2-fold in males (from 8 to 63 per 10,000)
and 10.1-fold in females (from 4 to 43 per 10,000).

Conclusions: This study provides a comprehensive over-
view of trends in prevalence of ADHD drug treatment in
the Netherlands. Both in males and females, a continuous
increase in prevalence was observed.

402. Orlistat and the Risk of Acute liver Injury: A Self-
Controlled Case-Series Study in United Kingdom General
Practice Research Database

Julia Langham, Liam Smeeth, Ruth Brauer, Krishnan
Bhaskaran, Ian Douglas. Epidemiology and Population
Health, London School of Hygiene and Tropical Medicine,
London, United Kingdom.

Background: In 2009 based on spontaneous reports of
serious liver injury the US FDA announced orlistat may
be linked to an increased risk of hepatic events. No causal
association has been established.

Objectives: To investigate the association between orlistat
and the incidence of acute liver injury.

Methods: A self-controlled case-series design using the
United Kingdom General Practice Research Database
(GPRD) and linked Hospital Episode statistics (HES).
People were eligible if they had an incident occurrence
of idiopathic acute liver injury with a diagnoses recorded
(in GPRD or HES) and were exposed to orlistat at any
time in the observation period. If there was evidence of
a known cause for liver disease, such as alcoholism,
patients were excluded. Observation time for each
patient was divided into strata determined by orlistat
exposure status (30 day strata) and current age. Within-
person rate ratios (with 95% confidence intervals) for
liver injury were estimated using conditional poisson
regression (Stata 12), comparing exposed with unexposed
periods.

Results: In the GPRD, between 1999 and 2010, 94,695
people had received at least one prescription for orlistat,
of which 1,741 had an eligible diagnosis recorded. Of
these, 408 people fulfilled eligibility criteria for a definite
event (including abnormal liver function test results and a
referral). We found a higher incidence of events in the first
30 days of exposure, (compared to unexposed) RR 2.27
(95% CI 1.12–4.59) and in the 90 days pre-exposure RR
1.96 (95% CI 1.35–2.85) and no difference between
90 days prior and 90 days post prescribing, RR 0.78
(95% CI 0.42–1.42).

Conclusions: This is the first study we are aware of to
explore the risk of liver injury associated with orlistat. We
found an increased risk of liver events in the 90 days
immediately prior to and post first orlistat prescription,
but no difference in risk between the pre and initial expo-
sure periods. This suggests that orlistat may be initiated
during a period of time when adverse liver events are more
likely due to poor underlying health, but does not suggest
the risk increases with initiation of orlistat.

403. Comparative Effectiveness of Linezolid and Vancomycin
among a National Cohort of Veterans Affairs (VA) Patients
with Methicillin-Resistant Staphylococcus aureus (MRSA)
Pneumonia

Aisling R Caffrey,1,2 Laura A Puzniak,3 Daniela E Myers,3

Kerry L LaPlante.1,2 1Infectious Diseases Research Program,
Veterans Affairs Medical Center, Providence, RI, United
States; 2College of Pharmacy, University of Rhode Island,
Kingston, RI, United States; 3Pfizer Inc, Collegeville, PA,
United States.

Background: MRSA is a major cause of pneumonia with
limited treatment options. Vancomycin has been consid-
ered the standard of care for MRSA pneumonia, however,
variability in dosing, susceptibility, and tolerance have dri-
ven the need to compare newer agents in real world clini-
cal settings.
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Objectives: To determine the effect of linezolid (LZD),
compared to vancomycin (VAN), on clinical outcomes for
the treatment of MRSA pneumonia in a national VA
cohort.

Methods: We conducted a retrospective cohort study
of VA hospital admissions between January 2002 and
September 2010 with diagnosis codes for MRSA and
pneumonia. Pharmacy records were used to identify
initiation of LZD or VAN during the admission, with
at least 3 days of therapy. Analyses were carried out
in three cohorts: overall, validated (algorithm devel-
oped from electronic medical record review in 10%
sample), clinical (plus symptoms). Propensity score
matched and adjusted Cox proportional hazards regres-
sion models quantified the effect of LZD compared to
VAN on 30-day mortality (primary), therapy change,
hospital discharge, transfer out of intensive care, intu-
bation, 30-day readmission, and 30-day MRSA re-
infection.

Results: We identified 5,270 patients meeting our inclu-
sion criteria (328 LZD, 4,942 VAN). While a number of
baseline variables differed significantly between the two
treatment groups, balance was observed within propen-
sity score quintiles and matched patients (252 pairs). The
overall 30-day mortality rate was 20.8% (19.5% LZD,
20.9% VAN, p = 0.56). Time to 30-day mortality did
not vary significantly between LZD and VAN (adjusted
hazard ratio [HR] 0.91, 95% confidence interval [CI]
0.70–1.17; matched HR 1.05, 95% CI 0.69–1.60). While
a significantly decreased rate of therapy change was
observed in the LZD group with the adjusted model
(HR 0.68, 95% CI 0.48–0.96), this difference was not
observed in the matched model (HR 0.66, 95% CI 0.40–
1.09). Comparable findings were observed in all 3
cohorts.

Conclusions: Clinical outcomes were similar among those
treated with LZD or VAN for MRSA pneumonia in our
national VA study.

404. Risk of Venous Thromboembolism among Taiwan
Osteoporosis Population: Alendronate vs Raloxifene Users

Tzu-Chieh Lin,1 Cheng-Han Lee,3 Yea-Huei Kao Yang,1

Chyun-Yu Yang.2 1Institute of Clinical Pharmacy and
Pharmaceutical Science, National Cheng Kung University,
Tainan, Taiwan; 2Department of Orthopedics, College of
Medicine, National Cheng Kung University, Tainan, Taiwan;
3Department of Internal Medicine, National Cheng Kung
University Hospital, Tainan, Taiwan; 4Health Outcome
Research Center, National Cheng Kung University, Tainan,
Taiwan.

Background: Potential linkage of venous thromboembo-
lism (VTE) and raloxifene has been found in clinical trials.
The mechanism might come from osteoporosis itself or
use of osteoporosis drugs. However, the risk has not been
examined in Asian population.

Objectives: To compare the risk of developing VTE
among Taiwan osteoporosis population taking alendro-
nate or raloxifene.

Methods: Enrollees in the National Health Insurance
Research Database (NHIRD) aged above 50 years who
were new users of alendronate or raloxifene between 2003
and 2006 were included in this study. Patients with cancer,
Paget’s disease, deep vein thrombosis (DVT) and pulmo-
nary embolism (PE) diagnosis were excluded. Eligible
patients were then grouped according to their prescrip-
tions (alendronate or raloxifene group), and followed
from 1st date they received prescriptions until the occur-
rence of study outcomes or 2007/12/31, whichever came
first. Claims of DVT or PE combined with use of antico-
agulation therapy were identified as the study outcomes.
We quantified a propensity score for the likelihood of
receiving alendronate or raloxifene therapy conditional on
covariates, which were known to be related to osteoporo-
sis and study outcomes. Propensity score-matched Cox
regression analysis was performed to compare the risk of
VTE between alendronate and raloxifene users.

Results: From 2003 to 2006, 19,677 patients were new
users of study drugs, and 4,661 patients in the alendronate
and raloxifene group were matched by propensity score
(c-statistic: 0.698). Baseline covariates distributed evenly
across two groups after the matching. And, only 0.13%
and 0.15% of patients developed VTE in the alendronate
and raloxifene group. Results from Cox regression
showed that there was no difference in the risk of VTE
between alendronate and raloxifene group (HR, 1.04;
95%CI, 0.35–3.12). Similar results were found across ser-
ies of sensitivity analyses, including selected patients
received higher cumulative dose (‡365 DDDs).

Conclusions: When targeting Taiwan osteoporosis popu-
lation, the absolute risk of VTE was low and no difference
whether patients received alendronate or raloxifene ther-
apy.

405. Quantifying Staphylococcus aureus Disease Burden with
Clinical Microbiology Culture Data: Attributable Time Trends
in a Regional Healthcare System

Aisling R Caffrey,1,2 Kalpana Gupta,3,4 Brian J Quilliam,2

Peter D Friedmann,5,6 Kerry L LaPlante.1,2,5 1Infectious
Diseases Research Program, Veterans Affairs Medical Center,
Providence, RI, United States; 2Pharmacy Practice, University
of Rhode Island, Kingston, RI, United States; 3Department of
Medicine, Veterans Affairs Boston Health Care System, West
Roxbury, MA, United States; 4Boston University School of
Medicine, Boston, MA, United States; 5Alpert Medical School
of Brown University, Providence, RI, United States; 6Center
on Systems, Outcomes and Quality in Chronic Disease and
Disability, Veterans Affairs Medical Center, Providence, RI,
United States.

Background: Staphylococcus aureus is a major public
health concern which creates barriers to quality healthcare
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delivery. Assessing epidemiologic trends with clinical data
supports quality improvement initiatives and resource
allocation for identifying and implementing evidence-
based healthcare practices that optimize positive clinical
outcomes.

Objectives: To quantify disease burden and attributable
time trends of S. aureus using a novel database we created
of clinical microbiology culture and susceptibility results
(methicillin susceptible [MSSA] and resistant [MRSA])
from five acute care facilities of the Veterans Affairs New
England Healthcare System.

Methods: Incidence rates of unique admissions with posi-
tive clinical cultures were captured from 2003 through
2010. Calculating the time between admission and speci-
men collection (£48 hours, >48 hours), S. aureus was cat-
egorized as community-associated (CA) or healthcare-
associated (HA). We analyzed time trends using general-
ized linear mixed models.

Results: MSSA and MRSA were present in 1.6% and
2.3% of all admissions (n = 186,886), respectively.
MSSA incidence remained stable over time, with 17 cases
per 1,000 admissions in 2003 and 16 cases per 1,000 in
2010. MRSA incidence decreased from 25 cases per 1,000
admissions in 2003 to 17 cases per 1,000 in 2010, repre-
senting a significant 7% decrease per year in the modeled
incidence (95% confidence interval [CI] -8% to -5%,
p < 0.0001). The incidence of both HA-MRSA and CA-
MRSA decreased significantly, with modeled yearly per-
cent changes of -11% (95% CI -12% to -8%,
p < 0.0001) and -2% (95% CI -4% to -1%, p = 0.04),
respectively. The annualized decrease in incidence was
greatest for HA-MRSA bacteremia (-15%, 95% CI -18%
to -10%, p < 0.0001) and HA-MRSA pneumonia (-
12%, 95% CI -14% to -9%, p < 0.0001), with similar
decreases observed in CA-MRSA. For skin and soft tissue
culture sites, CA-MRSA increased 4% per year (95% CI
1% to 8%, p = 0.007), while HA-MRSA dropped 7%
annually (-11% to -3%, p = 0.0004).

Conclusions: While we observed lower rates of MRSA
over time, these declines were largely, but not wholly,
attributable to decreases in HA-MRSA.

406. The Prevalence of X-Linked Hypohidrotic Ectodermal
Dysplasia (XLHED) in Denmark from 1995 to 2010

Stine Skovbo,1 Mary Nguyen-Nielsen,1 Lars Pedersen,1

Henrik T Sørensen,1 Jon Fryzek.1,2 1Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, Denmark;
2Exponent Center for Epidemiology, Biostatistics, and
Computational Biology, Washington, DC, United States.

Background: X-linked Hypohidrotic Ectodermal Dyspla-
sia (XLHED) is a genetic disease caused by a defect in the
EDA gene. The classic manifestations of XLHED are
absence of sweat glands, a reduced number of hair folli-
cles, and abnormal teeth. Infants with XLHED are at risk

of sudden death due to hyperpyrexia. It has been esti-
mated that XLHED accounts for the majority of all Ecto-
dermal Dysplasia (ED), but no estimate based on clinical
data for the prevalence of XLHED has previously been
made in a large population.

Objectives: To estimate the prevalence of XLHED in the
Danish population from 1995 to 2010.

Methods: We conducted this nationwide cross-sectional
study in Denmark (population 5.5 million) in the period
1995–2010. We used the Danish National Registry of
Patients and ICD-10 codes to identify individuals with
an ED diagnosis or with diagnoses for features associ-
ated with XLHED. Using the Central Registration Sys-
tem we were able to link relevant clinical data from the
departments of Clinical Genetics, Dermatology, Pediat-
rics, and Specialized Dentistry Centers. We categorized
patients with a positive gene test for XLHED as con-
firmed cases, patients with an ICD-10 diagnosis for ED
as probable cases, and patients with sufficient clinical fea-
tures as possible cases using a clinical algorithm we
designed. We calculated prevalence estimates on the basis
of these groups and investigated the medical history for
all patients.

Results: We identified 1,224 persons who qualified to fur-
ther examination. Of these 90 were confirmed cases, 146
probable cases and 988 possible cases. This amounts to an
overall prevalence estimate of 21.9 cases per 100,000 per-
sons and 1.6 confirmed cases per 100,000 persons. The
clinical feature most frequently present was hypodontia,
present in 79% of all cases.

Conclusions: The overall prevalence estimate of XLHED
was 21.9 cases per 100,000. The most frequent clinical
marker for XLHED was hypodontia.

407. Risk of Incident Cardiovascular Disease Events in
Patients with Psoriasis: A Retrospective Cohort Study Using
the General Practice Research Database

Paola Primatesta,1 Estel Plana,2 Zuleika Aponte
Torres.2 1Global Clinical Epidemiology, Novartis Pharma AG,
Basel, Switzerland; 2Global Clinical Epidemiology, Novartis
Farmacéutica S.A., Barcelona, Spain.

Background: In recent years, the link between psoriasis
and cardiovascular disease (CVD) risk factors has received
great attention, however it is still not fully elucidated
whether this association translates in an increased risk of
developing CVD.

Objectives: To compare CVD risk factors and the risk of
developing selected CVD endpoints (myocardial infarc-
tion (MI), stroke, transitory ischaemic attack (TIA), heart
failure, unstable angina) between psoriasis and psoriasis-
free subjects.

Methods: This was an observational, retrospective, data-
base study in a cohort of 59,255 patients aged 18–79 with
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a first-time recorded diagnosis of psoriasis in the UK-
based General Practice Research Database (GPRD), iden-
tified between Jan 1, 2000 and December 31, 2010 (mean
follow-up 4 years). These patients were matched 1:1 with
individuals without psoriasis. Cox proportional hazard
models were used to estimate hazard ratios (HRs) for the
development of each of the CVD outcomes, in psoriasis
vs. psoriasis-free patients, adjusting for known confound-
ers of each CVD event.

Results: Psoriasis patients were more likely to be obese
(17.5% vs. 14.2%), with a history of type 2 diabetes,
hyperlipidemia, hypertension and/or on antihypertensive
drugs than psoriasis-free subjects; and more likely to be
current smokers and to have a history of alcoholism. The
crude incidence rates (IRs) and unadjusted HRs showed
increased CVD risk in psoriasis patients; e.g., IRs for MI
and stroke were 186.8 (95% confidence intervals CIs
170.5–204.6) and 171.5 (CIs 156.0–188.7) per 100,000 per-
son-years in psoriasis patients vs. 183.2 (CIs 166.8–201.3)
and 149.2 (CIs 134.4–165.5) respectively in those psoria-
sis-free. However, the adjusted HRs did not show a signifi-
cantly increased risk of developing the CVD events of
interest among psoriasis patients.

Conclusions: Although CVD risk factors were more likely
to be present in patients with psoriasis than in their coun-
terparts without the disease, no greater risk of CVD was
observed in psoriasis patients overall.

408. FarmacoEpiEnRed, a Network for Pharmacoepidemiology
in Spain

Ana Afonso,1 Daniel Prieto-Alhambra,2 Antonio Escudero
Garcia,3 Ana Estany Gestal,4 Elisa Martı́n-Merino,5 Nuria
Riera-Guardia,6 Sandra López-León,7 Susana Perez-
Gutthann,8 Sonia Hernández-Dı́az.9 1Division of Pharma
coepidemiology and Pharmacovigilance/BIFAP Database,
Spanish Agency for Medicines and Healthcare Products,
(AEMPS), Madrid, Spain; 2SIDIAP Database, IDIAP Jordi
Gol - Institut Català de la Salut, Barcelona, Spain; 3Centro de
Estudios Sobre la Seguridad de los Medicamentos (CESME),
University of Valladolid, Valladolid, Spain; 4Departament of
Preventive Medicine and Public Health, University of Santiago
de Compostela, Santiago de Compostela, Spain; 5Centro
Español de Investigación Farmacoepidemiológica (CEIFE),
Madrid, Spain; 6RTI-HS Barcelona, Barcelona, Spain;
7Novartis Farmaceutica SA, Barcelona, Spain;
8(MODERATOR), RTI-HS Barcelona, Barcelona, Spain;
9(MODERATOR) Department of Epidemiology, Harvard
SchoolofPublicHealth,Boston,MA,UnitedStates.

Background: Pharmacoepidemiological research has
increased exponentially in Spain during the past decades,
but there is no network linking research groups. The
ICPE/ISPE conference to be held in Barcelona, with a
large presence of Spanish Pharmacoepidemiologists is a
great opportunity to gather them into a single group.
Young epidemiologists aim to make this happen.

Objectives: 1. to describe the main organizations and
research groups in Spain, and review their contributions;

2. to discuss the need to create the FarmacoEpiEnRed,
a network of Pharmacoepidemiologists and the participat-
ing institutions;
3. to discuss how the network will improve scientific col-

laboration.
Researchers interested in learning about Pharmacoepi-

demiology in Spain and who would like to participate in
the network will benefit from attending this workshop.
Description: An overview of publications by Spanish
groups, in national and international journals from 1990
to date. This summary will include number of papers,
institution name, and setting, as well as information
source used for the study. Presentations by pharmacoepi-
demiologists working in different institutions: Spanish
General Practitioners (GP) Databases, Academia, For-
profit/ Non-profit Research Organizations, and Industry
to provide an overview of history, experience in the field,
and future. Discuss the purpose of FarmacoEpiEnRed, a
network of pharmacoepidemiologists that will connect
and meet regularly, via social networks (e.g., LinkedIn,
Skype, Twitter, Facebook), to discuss specific topics in
this field, and invite the public to get involved in it. Work-
shop participants will be encouraged to contribute to the
discussion with questions and ideas. Discuss the idea of
creating an ISPE Spanish Chapter within ISPE global
organization. Discuss future career perspectives. Other
goals, proposed by the workshop attendees, will be dis-
cussed.

409. Pharmacoepidemiology: The Essential Discipline in the
Provision of Safe and Effective Care for Older Patients with
Multimorbidity

Andrew Gilbert,1 Elizabeth Roughead,1 Jerry Avorn,2

Morten Andersen,3 Gillian Caughey.1 1Quality Use of
Medicines and Pharmacy Research Centre, Sansom Institute,
University of South Australia, Adelaide, SA, Australia;
2Division of Pharmacoepidemiology, Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA, United
States; 3Department of Medicine, Centre for Pharmaco-
epidemiology, Karolinska Institutet, Stockholm, Sweden.

Background: Multimorbidity is common in the older pop-
ulation. Those aged 75 years and older will have at least
four chronic conditions, taking on average 12 different
medicines, 90% will have at least one-medicine related
problem and one in five will be living with a current
adverse reaction. The care of these patients is complex,
and is further compounded by a lack of evidence-based
information to guide clinicians caring for patients with
multimorbidity. With the proportion of older people
increasing worldwide, it is essential that the evidence base
for safe and effective medicine use within the context of
multimorbidity is addressed. Pharmacoepidemiology pro-
vides a way forward for evidence development in the
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‘‘real-life’’ setting for this population, in terms of best
practice, efficacy and safety of therapeutic management
using linked datasets, innovative methodological
approaches and data analyses.

Objectives: To provide an overview of the challenges in
the therapeutic management of older people with multi-
morbidity and to discuss methodological considerations
for the generation of an evidence base to improve health
outcomes. The symposium is intended for researchers, cli-
nicians and policy makers with an interest in medicine use
in the older population.

Description: This Drug Utilization SIG-endorsed sympo-
sium, will consist of two presentations followed by a
panel discussion. A speaker will discuss the issues raised
above based on her experience in leading a 5 year pro-
gram of research on evidence development and imple-
mentation to improve health outcomes for older patients
with multiple chronic conditions (30 minute). A speaker
will discuss routine evidence development and the most
appropriate methods to use. He will also bring a clinicians
perspective to the discussion of best practice for older
people (30 minute). The panel discussion will consider
issues raised from the perspectives of researchers, con-
sumers, clinicians, clinical pharmacology and regulatory/
policy (30 minute).

410. Automatic Generation of a Case-Detection algorithm for
Hepatobiliary Disease Using Machine Learning on Free-Text
Electronic Health Records

Zubair Afzal, Martijn J Schuemie, Emine Sen, Geert W ‘t
Jong, Miriam C Sturkenboom, Jan A Kors. Department of
Medical Informatics, Erasmus University Medical Center,
Rotterdam, Netherlands.

Background: In observational studies, defining a case-
detection algorithm is an important first step. Case-detec-
tion algorithms are usually created manually and often
only use structured information in the electronic health
record (EHR), such as ICPC and ICD-9 codes. Automatic
machine-learning methods can be used to generate case-
detection algorithms based on a relatively small set of
examples. These methods can also learn from unstruc-
tured free-text in EHRs.

Objectives: To generate and validate a case-detection
algorithm for hepatobiliary disease by taking advantage
of both structured and unstructured information in the
EHR, using a machine-learning method.

Methods: A training set of 973 hepatobiliary disease
patients was created from the IPCI (Integrated Primary
Care Information) database, a Dutch general practitioner
database containing EHRs of more than 1 million
patients, using a broad automatic search on ICPC codes
and hepatobiliary disease-related keywords. The set was
manually annotated by two medical doctors. The rule-
learning algorithm RIPPER was used on the training set

to automatically generate rules for the case-detection algo-
rithm. Performance of the generated rules was evaluated
against the manually annotated set.

Results: The automated case-detection algorithm had a
positive predictive value (PPV) of 0.87, sensitivity of 0.93,
and specificity of 0.72. In total, RIPPER generated 19
rules. Only two of the rules contained ICPC codes, and
had an average PPV of 0.81. The remaining rules were
based on the unstructured free-text with an average PPV
of 0.86. The top five rules had a combined PPV of 0.95.

Conclusions: Our results demonstrate that it is possible to
automatically generate case-detection algorithms using
machine-learning methods. High PPV of the rules gener-
ated from the un-structured text show the added value of
using complete EHRs for automatic rule generation for
case-detection algorithms.

411. Cross-National or Multi-Database Research Networks:
A New Initiative in Asia-Pacific Region and Ongoing
Initiatives in Europe and United States

Byung-Joo Park,1 Monique Elseviers,2 Ulf Bergman,3 Yea-
Huei Kao Yang,4 Kiyoshi Kubota,5 Wai Ping Yau,6 Bjorn
Wettermark,7 Paul Stang,8 Nicole Pratt,9 Natasha Chen,10

Morten Andersen,7 Soko Setoguchi.11 1Seoul National
University College of Medicine, Seoul, Democratic Peoples
Republic of Korea; 2University of Antwerp, Anterp, Belgium;
3Karolinska Institute, Stockholm, Sweden; 4Institute of
Clinical Pharmacy and Pharmaceutical Sciences, Health
Outcome Research Center, National Cheng Kung University,
Tainan, Taiwan; 5Department of Pharmacoepidemiology,
University of Tokyo, Tokyo, Japan; 6National University of
Singapore, Singapore, Singapore; 7Karolinska Institute,
Stockholm, Sweden; 8J & J Pharmaceutical Research and
Development, Titusville, NJ, United States; 9University of
South Australia, Adelaide, Australia; 10Division of
Pharmacoepidemiology, Brigham and Women’s Hospital and
Harvard Medical School, Boston, United States; 11Duke
Clinical Research Institute, Duke University School of
Medicine, Durham, United States.

Background: Cross-national comparisons or multi-data-
base studies of drug use, outcomes, and safety have been
ongoing in the United States and Europe for some years.
The Asian Pharmacoepidemiology Network (AsPEN) is a
new multinational research network using a distributed
network model. Its goals include support for multi-data-
base research and facilitation of prompt identification and
validation of safety issues in Asia. Although several net-
works now exist, the initiatives differ slightly in goals and
structure and carry tremendous potential for expanding
pharmacoepidemiologic research. Valuable lessons have
been learned from this type of networking. This sympo-
sium will focus on three networks: AsPEN, the European
Drug Utilization Cross-National Comparison (CNC),
and the Observational Medical Outcome Partnership
(OMOP).
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Objectives: To increase awareness and interest in a new
research network in Asia and ongoing US and European
initiatives and to discuss challenges, opportunities, and
intersections of the networks to strengthen pharmacoepi-
demiologic research worldwide. The symposium will con-
sist of a series of presentations on the current status and
potential for AsPEN, CNC, and OMOP, and will be fol-
lowed by a panel discussion involving speakers, panelists,
and symposium attendees.

Description: The symposium will be moderated by BJP,
ME, and UB (shown by initials) and feature following
presentations and panel discussion (presenters/panelists
shown by initials):

1. AsPEN in Asia-Pacific Region.
1a. Overview of AsPEN: Goals, future, and intersec-

tions with CNC and OMOP (7 minute by YHK).
1b. Current capability and recent projects in AsPEN:

Successes and challenges in past studies (15 minute by
KK).
1c. Current status in pharmacoepidemiology research in

non-AsPEN countries: Singapore, China, and India
(8 minute by WPY).
2. CNC in Europe: Goals, current status, and intersec-

tions with AsPEN and OMOP (20 minute by BW).
3. OMOP in US: Goals, current status, and intersec-

tions with AsPEN, CNC and other networks (20 minute
by PS).
4. Panel discussion on lessons learned and future direc-

tions and intersections (20 minute by panelists; all speak-
ers, LR, CYC, and MA).

412. Electronic Healthcare Databases for Pregnancy
Research: Panacea or Trojan Horse?

Krista F Huybrechts,1 Kristin Palmsten,2 Andrea V
Margulis,3 William O Cooper,4 Christina Chambers,5 Sonia
Hernández-Dı́az.2 1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine, Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA,
United States; 2Department of Epidemiology, Harvard School
of Public Health, Boston, MA, United States; 3RTI Health
Solutions, Barcelona, Spain; 4Vanderbilt University School of
Medicine, Nashville, TN, United States; 5Department of
Pediatrics, University of California San Diego, La Jolla, CA,
United States.

Background: Drug safety studies in pregnancy typically
require large study populations because the outcomes tend
to be rare. Administrative healthcare databases are used
increasingly in pregnancy research, but the strengths,
weaknesses, and pitfalls of this approach are not well
understood.

Objectives: To discuss the key methodological and practi-
cal issues to consider when using electronic healthcare da-
tabases to assess drug safety in pregnancy. Researchers
involved in the conduct, evaluation, or interpretation of
pregnancy studies will benefit from attending.

Description: Each speaker will present their specific expe-
rience with electronic databases, focusing on an important
design issue. The symposium will conclude with a critical
appraisal of current practice, followed by a moderated dis-
cussion.

Identification of pregnancies: The approach used and chal-
lenges encountered in identifying pregnancies, and linking
mothers with their offspring in the nationwide Medicaid
Analytic eXtract (MAX) will be presented.

Study population; validity-precision trade-off: Strict eligi-
bility criteria need to be implemented to ensure a continu-
ous and comprehensive stream of claims throughout the
observation period. While such exclusions negatively
affect study size, validity should never be sacrificed for
precision or ‘‘perceived’’ generalizability of the findings.
The effect of ‘‘relaxing’’ eligibility criteria on the validity
of the estimated exposure-outcome associations will be
illustrated using the MAX.

Timing of exposure windows: Administrative databases
typically do not contain information on gestational age or
the date of last menstrual period (LMP), yet this date is
crucial for the correct determination of the exposure time
window. Experiences with and relative performance of dif-
ferent algorithms to approximate the LMP date will be
discussed.

Outcome ascertainment: Without access to birth certifi-
cates, outcomes in database studies have to be identified
using diagnostic and/or procedure codes. The validity of
this approach has been questioned. Results of studies vali-
dating outcomes against medical records when researchers
did/did not have access to birth certificates will be con-
trasted.

413. Evaluating the Effectiveness of Risk Minimisation
Measures in the Context of the New Pharmacovigilance
Legislation in the EU

Annalisa Rubino,1 Sabine Straus,2 Laurent Auclert,3 Laurie J
Zografos,4 Elizabeth B Andrews.4 1Pharmacovigilance and
Risk Management, European Medicines Agency, London,
United Kingdom; 2Pharmacovigilance, Medicines Evaluation
Board, Netherlands; 3Global Pharmacovigilance and
Epidemiology, Sanofi-Aventis R&D, Chilly Mazarin Cedex,
France; 4RTI Health Solutions, Research Triangle Park, NC,
United States.

Background: Assessing the effectiveness of Risk Minimi-
sation Measures (RMM) is crucial for regulatory and
public health purposes and is required in the new EU
pharmacovigilance legislation. However this assessment
demands careful tailoring of research methods to ensure
that robust evidence is generated to inform benefit-risk
evaluations. For products centrally authorized in the EU,
the European Medicines Agency (EMA) and its commit-
tees, including the newly created Pharmacovigilance Risk
Assessment Committee, coordinate regulatory activities,
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while National Competent Authorities maintain authority
upon the implementation of additional RMM, in compli-
ance with national regulations.

Objectives: To share experience, knowledge and expecta-
tions across sectors on value and limitations of research
methods for evaluating RMM effectiveness, including
methodological challenges and feasibility hurdles of imple-
menting surveys in the context of EU requirements.

Target audience: Individuals involved in development and
assessment of RMM.

Description: Five panellists will bring the perspective of
the EU regulatory network, the pharmaceutical indus-
try, and research organisations. Following a 5 minute
introduction to the format and a brief overview of
EMA experience on assessment of RMM effectiveness,
the symposium will include the following speakers and
topics:

1. (Co-Chair, Regulatory Perspective) – Concepts, roles
and responsibilities in evaluating RMM effectiveness: The
EU regulatory network perspective – 15 minute.
2. (Industry Perspective) – Tools for evaluating the

effectiveness of risk minimisation measures: the perspec-
tive of the industry – 20 minute.
3. (Research Organization Epidemiologic Perspective) -

Methodological considerations for surveys evaluating
RMM effectiveness: design and analytic strategies to mini-
mize bias – 15 minute.
4. (Research Organization Survey Design Perspective) –

Feasibility considerations, including privacy, ethics com-
mittees and sample recruitment – 15 minute.
To conclude, Chair and Co-Chair will lead a general

discussion (15–20 minute ) with the audience and all pan-
ellists.

414. Global Collaborations in Vaccine Safety, Present and
Future

Robert T Chen,1 Jan Bonhoeffer,2 Patrick Zuber,3 Miriam
Sturkenboom,4 Claudia Velozzi,1 Hector Izurieta,5 Michael
Greenberg,6 Steven Black,7 Thomas Verstraeten.8 1Centers
for Disease Control and Prevention, Atlanta, United States;
2Brighton Collaboration Foundation, Basel, Switzerland;
3World Health Organization, Geneva, Switzerland; 4Erasmus
Medical Center, Rotterdam, Netherlands; 5Food and Drug
Administration, United States; 6Sanofi Pasteur, Lyon, France;
7University of Cinncinatti, Cinncinatti, United States; 8P95,
Leuven, Belgium.

Background: Many opportunities for global collaboration
arose/will arise from the monitoring the safety of (1) the
H1N1 flu vaccine, and (2) new vaccines against poverty-
related diseases (PRD) (e.g., dengue, malaria) in low and
middle income countries (LMIC)s.

Objectives: Discuss the challenges and opportunities of
global vaccine safety monitoring among stakeholders.

Description:

Moderator: 1. The Global Vaccine Safety Blueprint Pro-
ject. Millions of doses of vaccines are used in LMIC annu-
ally. However, few LMICs have the ability to monitor
and assure the safe use of vaccines. The Blueprint provides
a strategic plan to start doing so.

2. Lessons from H1N1: Rapid assessment and associa-
tion studies. Updates on: (1) H1N1 vaccine and narco-
lepsy studies, and (2) the Global Research in Pediatrics
(GRiP) as a platform for follow up collaborative distrib-
uted studies.
3. Global H1N1 Guillain-Barré syndrome (GBS) study.

A common protocol across continents is feasible!
4. Challenges for vaccine safety surveillance in LMICs

from the industry perspective. Vaccine manufacturers can
perform post-licensure vaccine safety surveillance in high
income countries (HIC). In LMICs, where such infrastruc-
ture is not readily available, safety information from HIC
is usually relied upon. New vaccines that may be marketed
first in LMIC’s creates new challenges.
4. Assessing the feasibility of collaborative postlicensure

studies in LMIC. The PREVENT (PRogram Enhancing
Vaccine Epidemiology Networks and Training) project is
a partnership between vaccine safety experts and the IN-
DEPTH Network of health and demographic surveillance
sites in LMICs.
5. Innovative use of technology for postlicensure studies

in LMIC. Traditional pharmacovigilance systems are
non-existent in many LMICs. Modern technologies, how-
ever, can be borderless. Internet, mobile (increasingly,
smart) phones, and vaccine barcodes can aid cost-efficient
vaccine safety monitoring in LMICs.
6. Panel discussion with audience participation.

415. Integrating Methods for Semi-Automated Drug Safety
Monitoring of Newly Marketed Medications Using Databases:
Illustrations with a Prototype

Sebastian Schneeweiss,1 Joshua Gagne,1 Jeremy Rassen,1

Robert Glynn,1 Shirley Wang,1 Mandy Patrick,1 Jessica
Myers,1 Stephen Evans.2 1Division of Pharmacoepidemiology,
Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA, United States; 2Medical Statistics, London
Schoool of Hygiene and Tropical Medicine, London, United
Kingdom.

Background: When a drug enters the market, prescribers
and payors require comparative safety and effectiveness
evidence to inform treatment and coverage decisions.
Large-scale healthcare databases play an essential role in
generating comparative safety information since these
data are routinely collected in near real time and can be
rapidly analyzed. The presenters have accumulated evi-
dence on how to implement a semi-automated approach
to rapid and valid drug safety monitoring of newly-mar-
keted medications using sequential cohort analyses in elec-
tronic healthcare data.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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Objectives: The workshop objective is to discuss the issues
of a monitoring program of newly marketed drugs using
multiple healthcare databases from design to decision
making and illustrate the working of a prototype that is
compatible with standard software, hardware, and the
Mini Sentinel data model.

Description: The focus of this 90-minute workshop will be
on illustrating the epidemiologic challenges encountered,
the choices that need to be made, and the issues encoun-
tered when implementing in a distributed database envi-
ronment. The focus will be on practical applications using
modular programs based on standard software, hardware,
and the Mini Sentinel data model. We will illustrate the
system mimicking the prospective monitoring of the newly
marketed Ketek (vs. azithromycin) on liver toxicity, ceri-
vastatin (vs. pravastatin) on rhabdomyolisis, and rofecox-
ib (vs. nsNSAIDs) on MI. We present computing times,
analytic options, diagnostic tools, and decision-making
aids.

Topics covered:

The Epidemiology: Design choices (comparator, risk win-
dow, etc). Handling confounding in a semi-automated
approach. Bias amplification, collider bias. Matching (fixed
vs. flexible ratio). Estimation: RD vs. RR, AT vs. ITT

Special epidemiologic issues: Distributed multivariate
analysis. Dealing with few users in the early phase (DRS +
PS). Computational aspects with practical examples:

1. Program modules.
2. Diagnostics and reporting.

Alerting/decision making: 1. Performance metrics,
options, and simulation results.

2. Decision analytic approach to safety monitoring.
3. Commentary.

416. Transparent, Reproducible and Reusable Research in
Pharmacoepidemiology

Helga Gardarsdottir,1,2 Brian C Sauer,3,4 Huifang Liang,5

Patrick Ryan,6,7 Olaf Klungel,2 Robert
Reynolds.8,9 1Department of Clinical Pharmacy, University
Medical Center Utrecht, Utrecht, Netherlands; 2Division of
Pharmacoepidemiology and Clinical Pharmacology, Utrecht
Institute for Pharmaceutical Sciences, Utrecht University,
Utrecht, Netherlands; 3SLC VA IDEAS Center, Salt Lake
City, UT, United States; 4Division of Epidemiology, University
Utah, Salt Lake City, UT, United States; 5Takeda Global
Research and Development Center Inc., Deerfield, IL, United
States; 6Johnson and Johnson Pharmaceutical Research and
Development LLC, Titusville, NJ, United States;
7Observational Medical Outcomes Partnership, Foundation for
the National Institutes of Health, Bethesda, United States;
8Pfizer, New York, NY, United States; 9Tulane University
School of Public Health and Tropical Medicine, New Orleans,
United States.

Background: Epidemiological research has been criticized
as being unreliable. Scientific evidence is strengthened
when the study procedures of important findings are
transparent, open for review, and easily reproduced by
different investigators and in various settings. Studies
often have common scientific workflows. The develop-
ment of generalized execution engines, reusing epidemio-
logical software/script program code for specific clinical
questions, can serve as a valuable tool for transparent and
reproducible research.

Objectives: Learn about standards for transparent, repro-
ducible and reusable research and how it is being applied
in pharmacoepidemiolgy.

Description: The focus of the symposium will be transpar-
ent, reproducible and reusable research. Principles of
reproducible research in the context of the Medication
History Estimator will be discussed. In addition, an over-
view of the IMI-PROTECT WP2: Framework for phar-
macoepidemiologic studies and the Observational Medical
Outcomes Partnership will be given.

Outline: 1. Principles of reliability (Helga Gardarsdottir):
Introduction to basic principles of transparent reproduc-
ible and reusable research.

2. Standardization (Huifang Liang): Standardization of
data for drug utilization studies. A discussion of steps
involved to convert the raw data into the readily usable
data, including how to impute certain fields with exam-
ples.
3. Demonstration of the Medication History Estimator

(MHE) and a description of the VINCI EpiTools (Brian
Sauer). The MHE will be presented to demonstrate con-
cepts of transparency, reproducibility and reuse.
4. The IMI-PROTECT project (Olaf Klungel & Robert

Reynolds). Experiences with developing, testing and dis-
seminating methodological standards for the design, con-
duct and analysis of database studies will be discussed.
5. Lessons from the Observational Medical Outcomes

Partnership (Patrick Ryan, PhD).
Standardized analytics tools developed by the OMOP

community to characterize, visualize, and explore the
effects of medical products within a distributed network
of observational databases will be presented.
6. Closing summary/discussion.
Chairs: Helga Gardarsdottir & Brian Sauer.
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417. Validate in One Data Source and Apply Results to
Another – What Could Possibly Go Wrong? Assumptions
behind Addressing Outcome Misclassification in Distributed
Data Models

Nicholas J Everage,1 David D Dore,1,2 John D
Seeger.1,3 1Epidemiology, OptumInsight, Waltham, MA,
United States; 2Departments of Health Services, Policy and
Practice and Epidemiology, Brown University, Providence, RI,
United States; 3Division of Pharmacoepidemiology and
Pharmacoeconomics, Harvard Medical School/Brigham and
Women’s Hospital, Boston, MA, United States.

Background: An increasing number of studies and safety
surveillance activities rely on distributed data models,
where not all of the contributing data systems have the
ability to link to clinical data (e.g., medical records) for
outcome confirmation. Obtaining estimates of the positive
predictive value (PPV) of outcomes identified on the basis
of codes, such as those from health insurers may be feasi-
ble within one or a few data sources. However, the gener-
alizability of this PPV for addressing outcome
misclassification depends on assumptions.

Objectives: To discuss the application of a PPV for cor-
rection of outcome misclassification in relative risk esti-
mates when the PPV has been obtained from a validation
study that was sampled from a different population.

Description: We will discuss the general problem of out-
come misclassification, with a focus on the potential mis-
match between a code in a database and a patient’s actual
diagnosis. Using a specific example from a completed
study, this symposium will include three presentations:

1. An introduction to the problem and a standard
approach for correcting relative risk estimates for out-
come misclassification. Potential limitations to the stan-
dard approach will be discussed.
2. A description of extensions of the existing methods to

account for differences between the validation sample and
the target population using an example where PPV from a
single data source was applied within risk factor strata to
account for differences in the study populations across
data sources.
3. An exploration of refinements that involve the appli-

cation of disease risk scores. The discussion will also
address outcome misclassification when studying treat-
ment effect heterogeneity, with applications of the same
methods within a single database.

418. Is Primary Care Ready for Pharmacogenomics? A
Feasibility Study of Warfarin Pharmacogenomic Testing in a
Family Medicine Clinic

Gillian Bartlett,1 Martin Dawes,2 Quynh Nguyen,1 Michael S
Phillips.1 1Family Medicine, McGill University, Montreal,
QC, Canada; 2Family Medicine, University of British
Columbia, Vancouver, BC, Canada.

Background: One in four primary care patients take a
medication that commonly causes adverse effects due to
genetic variability in drug metabolism . Warfarin (antico-
agulant) is an example of this. While pharmacogenomic
testing (PGx) to predict optimal warfarin dosing has been
established in specialist settings, this has yet to be done in
the primary care and there are some concerns about feasi-
bility.

Objectives: To determine if PGx test results can be
returned to family physicians in time to potentially modify
warfarin dosage.

Methods: This prospective cohort study was conducted at
the Family Medicine Clinic at the Queen Elizabeth Health
Complex and the Montreal Heart Institute Pharmacoge-
nomics Centre in Montreal, Canada. All family physicians
at the clinic and clinic patients receiving warfarin treat-
ment and monitoring were invited to participate. A bioin-
formatics infrastructure was built between the clinic
electronic medical record (EMR) and the genome lab
using a validated PGx algorithm. The primary outcome
was the time elapsed between ordering the genomic test
and result delivery into the EMR with a target of 24 hours
(average time to receive INR results). Secondary outcomes
included concerns expressed by clinic staff and patients
and utility of test results. Descriptive statistics were calcu-
lated.

Results: Half of the 30 eligible patients participated in the
pilot. The average total elapsed time was 46 hour 37 min-
ute (SD 31 hour 27 m). Mean delivery time to transfer
samples from the clinic to the genome lab was 10 hour
2 m (SD 9 hour 17 m) and processing time was 36 hour
35 m (SD 26 hour 52). Two samples had elapsed times of
5 days due to mechanical issues in analysis. Almost half of
the results were returned in 24 hours (47%) and another
third between 24 and 48 hours (33%). All physicians and
nurses within the clinic participated in the study. Patients
expressed no concerns with the genomic screening. The
clinical algorithm was problematic as it produced dose
adjustment recommendations that were too small.

Conclusions: PGx testing for warfarin is feasible in a fam-
ily practice clinic although improvements need to be made
to clinical decision support tools.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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419. Genetic Variants Are Not Associated with Increased
Time to Maintenance Dose in Patients Initiating Warfarin
Therapy

Brian S Finkelman, Ron C Li, Jinbo Chen, Luanne Bershaw,
Colleen M Brensinger, Stephen E Kimmel. Center for
Clinical Epidemiology and Biostatistics, University of
Pennsylvania Perelman School of Medicine, Philadelphia, PA,
United States.

Background: Patients starting warfarin therapy will often
undergo a lengthy dose titration phase, during which time
they are at very high risk of bleeding and thrombosis.
While genetic variants can predict a patient’s ultimate
maintenance dose, it is unclear whether they are associated
with a prolonged initial dose titration phase.

Objectives: To determine whether genetic variants and
clinical factors are associated with increased time to main-
tenance dose (TTM) in patients initiating warfarin ther-
apy.

Methods: We used data from IN-RANGE, a prospective
cohort study of warfarin patients at three specialized anti-
coagulation clinics (n = 390). All patients initiating war-
farin with a target INR of 2–3 were eligible. Main
exposures were variants in CYP2C9, VKORC1, and
APOE. Cox proportional hazard models were fitted to
assess the association between the genetic variants under
study and time from warfarin initiation to maintenance
dose in days, with appropriate adjustment for the poten-
tial confounders of age, sex, race, BMI, previous warfarin
use, insurance status, and frequency of INR visits. The
effect of warfarin adherence, measured via micro-elec-
tronic monitoring systems (MEMS), was assessed in a sec-
ondary subgroup analysis (n = 197).

Results: Seventy-seven per cent of subjects achieved main-
tenance dose (median TTM = 58 days). None of the
genetic variants tested were significantly associated with
TTM in either univariable or multivariable analyses (all
p > 0.05). Frequency of INR visits was the only covariate
with a clinically meaningful association with TTM
(HR = 5.8 per two visit increase every 4 weeks; 95% CI
4.2, 8.1). In a secondary subgroup analysis, better adher-
ence was associated with faster TTM (HR = 1.4 per 20%
increase in adherent days; 95% CI 1.1, 1.8), and the
genetic factors remained non-significant.

Conclusions: The genetic variants tested do not appear to
be associated with an increase in TTM; instead, behav-
ioral and clinical factors seem more important. These
results suggest that pharmacogenetic warfarin dosing
strategies may not be able to improve clinical outcomes by
decreasing TTM. Ongoing randomized clinical trials will
be able to formally test this conclusion.

420. Genetic Variation in GATA-4 Might Affect the
Coumarin Maintenance Dose

Rianne van Schie,1 Judith Wessels,2 Lukas van Hoorn,1

Talitha Verhoef,1 Tom Schalekamp,1 Saskia le Cessie,3,4

Felix van der Meer,5,6 Frits Rosendaal,4,5 Loes Visser,7

Martina Teichert,7 Albert Hofman,7 Peter Buhre,7 Anthonius
de Boer,1 Anke-Hilse Maitland-van der Zee.1 1Division of
Pharmaco-epidemiology and Clinical Pharmacology, Utrecht
Institute for Pharmaceutical Sciences, Utrecht University,
Utrecht, Netherlands; 2Department of Clinical Pharmacy and
Toxicology, Leiden University Medical Center, Leiden,
Netherlands; 3Department of Medical Statistics and
Bioinformatics, Leiden University Medical Center, Leiden,
Netherlands; 4Department of Clinical Epidemiology, Leiden
University Medical Center, Leiden, Netherlands; 5Department
of Thrombosis and Hemostasis, Leiden University Medical
Center, Leiden, Netherlands; 6Medial, Medical-Diagnostic
Laboratories, Hoofddorp, Netherlands; 7Department of
Epidemiology, Erasmus Medical Center, Rotterdam,
Netherlands.

Background: It has been shown that the liver-specific tran-
scription factor GATA-4 is involved in the transcriptional
regulation of CYP2C9. Therefore, it is hypothesized that
genetic variations in GATA-4 might play a role in the
inter-individual variability in coumarin dose response.

Objectives: To investigate whether the phenprocoumon
and acenocoumarol maintenance dose is influenced by
genetic variations in GATA-4.

Methods: The Pre-EU-PACT database was used, which
contains information about 624 phenprocoumon users
and 471 acenocoumarol users. Residual INR blood sam-
ples were used to genotype GATA-4. The influence of vari-
ations in GATA-4 on the phenprocoumon and
acenocoumarol maintenance dose was investigated by per-
forming an ANOVA trend analysis. We stratified for
CYP2C9 genotypes. Results of the best explaining SNP
for acenocoumarol were validated in the Rotterdam
Study. This prospective population-based cohort study
among approximately 15,000 persons was designed to
investigate different diseases in a population aged over
45 years, including cardiovascular diseases. Complete data
was available for 1,265 acenocoumarol users. For phen-
procoumon no replication study was available.

Results: Significant effects on the acenocoumarol mainte-
nance dose were found for haplotypes GG and AG in ha-
ploblock four and for haplotype GG in haploblock 5&6.
These effects were also observed for three SNPs that were
part of these haplotypes. The largest dose differences were
found for rs3735814 (haploblock 4) in patients being wild
type for CYP2C9. The mean dosages decreased from
2.92 mg/day for the GATA-4 wild type patients to
2.65 mg/day for the patients carrying 1 GATA-4 variant
allele to 2.37 mg/day for patients carrying 2 GATA-4 vari-
ant alleles (p = 0.004). Results for rs3735814 could not
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be replicated in the Rotterdam Study cohort. For phen-
procoumon, no significant effects were observed.

Conclusions: Genetic variations in GATA-4 appeared to
influence the acenocoumarol maintenance dose in the Pre-
EU-PACT study. However this could not be replicated in
the Rotterdam Study. No significant association was
found for the phenprocoumon maintenance dose.

421. Effect of Genetic Variation in the ABCB1 Gene on
Switching, Discontinuation, and Dosage of Antidepressant
Therapy: Results from the Rotterdam Study

Raymond Noordam,1,2 Nikkie Aarts,1,2 Bruno H Stricker,1,2

Loes E Visser.1,2,3 1Internal Medicine, Erasmus Medical
Center, Rotterdam, Netherlands; 2Epidemiology, Erasmus
Medical Center, Rotterdam, Netherlands; 3Hospital
Pharmacy, Erasmus Medical Center, Rotterdam, Netherlands.

Background: P-Glycoprotein (P-gp), encoded by the
ABCB1 gene, is a protein which operates as a multi-drug
efflux pump and is widely expressed throughout the body,
including the blood-brain-barrier. Functional polymor-
phisms in P-gp are associated with an increased risk of
developing adverse drug reactions during antidepressant
therapy, the most intensively studied being 1236C>T,
2677T>A and 3435C>T.

Objectives: This study aimed to assess the association
between ABCB1 genetic polymorphisms and switching
and discontinuation of antidepressant therapy within
45 days after starting therapy, and with prescribed dos-
ages in a large population based study.

Methods: We included 1,257 participants from the Rot-
terdam Study who started antidepressant drug therapy
between April 1, 1991 and December 31, 2007, and from
whom data on ABCB1 1236C>T, 2677G>T/A, and
3435C>T genotypes were available. The association
between ABCB1 genotypes and haplotypes and switching
and discontinuation was modeled using logistic regression
analyses. In addition, prescribed antidepressant dosage
was compared between haplotypes for Selective Serotonin
Reuptake Inhibitors (SSRIs) and Tricyclic Antidepressant
(TCAs) drugs separately.

Results: In a model adjusted for age and gender, carriers
of the T-T-T haplotype, as compared to C-G-C homozy-
gous carriers, had an increased risk of switching (OR, 95%
CI: 4.22, 1.30–13.7) and heterozygous carriers had an
increased risk of discontinuation (OR, 95%CI: 1.53, 1.08–
2.16). Explained variance was 10.4% for switching and
2.5% for discontinuation. In contrast, no overall differ-
ence between the different haplotype carriers was observed
in the prescribed dosages of both SSRIs and TCAs.

Conclusions: In summary, this study showed that genetic
variation in the ABCB1 gene was associated with an
increased risk of switching and discontinuation of antide-
pressant therapy, although the explained variance was still
low.

422. Analyses of the Effect of Tobacco Smoking on
Physiological Measures

Anna E Kettermann, Jiping Chen, Ling Yang. US Food and
Drug Administration, Rockville, MD, United States.

Background: In order for the United States FDA to make
evidence-based decisions regarding regulation of tobacco
products, there is a need to validate biomarkers which can
be linked to early onset of tobacco-caused diseases.

Objectives: The goal is to examine the relationship
between physiological measures and smoking status using
data from the National Health and Nutrition Examina-
tion Survey 2009–2010.

Methods: We examined the relationship between smok-
ing status (established smoker [‡10 cigarettes/day for
‡5 years], and non-smoker [<100 cigarettes lifetime])
and biomarkers of physiological health: hemoglobin,
white blood cells, lymphocytes, monocytes, mean cell
volume, and the ratio FEV1/ FVC. The study com-
prised 2,772 subjects from the NHANES 2009–2010 sur-
vey who participated in laboratory screening (504
established smokers and 2,268 non-smokers). For each
biomarker, age-specific quartiles were determined. We
summed the subject’s quartile numbers for each of the
six biomarkers and evaluated association between the
combined biomarkers and smoking status using polyto-
mus logistic regression. All biomarkers were examined
with respect to age, gender, race, and health insurance
status.

Results: Estimated mean levels of hemoglobin, white
blood cell count, mean cell volume, FEV1/FVC, lympho-
cyte and monocyte numbers were significantly different
between smokers and non-smokers in all age groups
(p < 0.05). After adjusting for age, race, gender, and
insurance status, the combined biomarkers were signifi-
cantly higher in established smokers than in non-smokers
(OR 1.97, 95% confidence interval (CI) 1.85–2.09). The
concordance index C increased from 0.6 (95%CI 0.59–
0.62) to 0.67 (95%CI 0.66–0.68) when smoking status was
added to the model (p < 0.001). The results were similar
when biomarkers were evaluated individually.

Conclusions: The six biomarkers examined were associ-
ated with smoking status, but additional health factors
that may affect these biomarkers were not assessed.
Results highlight that smoking is associated with markers
for decreased health status. Prospective observational lon-
gitudinal studies to evaluate how changes in tobacco use
affect health over time are needed.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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423. Genetic Polymorphisms and the Risk of New-Onset
Diabetes after Transplantation: A Systematic Review and
Meta-Analysis

Eileen Choong,1 Anantharaman Vathsala,2 Mui-Ling Tan,1

Wai-Ping Yau.1 1Department of Pharmacy, National
University of Singapore, Singapore, Singapore; 2Department
of Medicine, National University of Singapore, Singapore,
Singapore.

Background: New-onset diabetes after transplantation
(NODAT) is a major metabolic complication of organ
transplantation, which is associated with the use of calci-
neurin inhibitors (cyclosporine and tacrolimus) as immu-
nosuppressants. Accumulating data also suggest that
NODAT development may be associated with specific
genetic variants.

Objectives: To summarize published evidence from obser-
vational studies on the association between various genetic
polymorphisms and the risk of NODAT development.

Methods: A systematic search was performed, without
language restriction, in PubMed and Scopus databases
from their inception to December 2011. For each study,
crude odds ratio (OR) and 95% confidence interval (CI)
were calculated to estimate NODAT risk with each
investigated genetic polymorphism based on the allele
contrast model. Random-effects meta-analyses were con-
ducted using Stata/SE software (version 12.0) to pool
results for each association between a polymorphism
and NODAT with at least two separate studies. Study
quality was assessed using an adapted 10-point scoring
system.

Results: Twenty-five eligible genetic association studies,
assessing 88 polymorphisms, were identified from 629 cita-
tions. All studies were conducted on renal transplant
recipients. The mean study quality score was 5.2 (range:
3.0–8.9). Out of 22 polymorphisms that were included in
meta-analyses, six specific polymorphisms were associated
with an increased risk of NODAT in the allele contrast
model: SLC30A8 rs13266634 (C vs. T: pooled OR, 1.29
(95% CI, 1.01–1.64); three studies), KCNQ1 rs2237892 (C
vs. T: pooled OR, 1.42 (1.09–1.85); two studies), HHEX
rs5015480 (C vs. T: pooled OR, 1.51 (1.14–2.01); tw stud-
ies), CDKAL1 rs16946398 (C vs. A: pooled OR, 1.42
(1.11–1.83); 2 studies), KCNJ11 rs5219 (T vs. C: pooled
OR, 1.40 (1.04–1.89); 2 studies) and ADIPOQ rs2241766
(G vs. T: pooled OR, 1.26 (1.01–1.57); 2 studies).

Conclusions: The risk alleles of SLC30A8 rs13266634,
KCNQ1 rs2237892, HHEX rs5015480, CDKAL1
rs16946398, KCNJ11 rs5219 and ADIPOQ rs2241766
were found to increase the risk of NODAT development
among renal transplant recipients. These results were,
however, based on a very small number of studies. More
studies are needed for further independent replication of
these findings.

424. Factors Influencing the Adoption of Personalized
Genomic Diagnostics in Breast Cancer: A Survey of
Oncologists

Amalia M Issa, Dhaval Patil. Program in Personalized
Medicine and Targeted Therapeutics and Department of
Health Policy and Public Health, University of the Sciences,
Philadelphia, PA, United States

Background: The gene expression profiling assay, Onco-
type DX� is used to predict the likelihood of breast cancer
recurrence and the patients most likely to benefit from
adjuvant chemotherapy.

Objectives: The objective of this study was to determine
the association between specific characteristics of Onco-
type DX� and oncologists’ intention to use Oncotype
DX� to make treatment decisions for breast cancer
patients.

Methods: An online survey of a nationally representative
panel of oncologists treating breast cancer was conducted.
A questionnaire was designed to study physicians’ inten-
tions to use Oncotype DX� and evaluate physicians’ per-
ceptions of specific characteristics of Oncotype DX� and
how these might either facilitate or serve as a barrier to
using Oncotype DX� for making treatment decisions for
breast cancer patients. Linear regression analysis was per-
formed to establish the association between physicians’
perceptions and intentions to use Oncotype DX�.

Results: A total of 119 completed surveys were received
giving a response rate of 51.11%. Of the Oncotype DX�

test characteristics evaluated, ‘‘validity of the test’’
(p = 0.006) and ‘‘use of Oncotype DX� by fellow Oncol-
ogists’’ (p = 0.0068) were significantly associated with on-
cologists’ use of Oncotype DX� Oncologists’ intention to
use Oncotype DX� increased consistently with their per-
ceived usefulness of Oncotype DX� (b = 0.222).Insur-
ance status of the patients was also significantly associated
with physicians’ use of Oncotype DX� (p = 0.008).

Conclusions: Several characteristics related to Oncotype
DX� impact oncologists’ intention to use Oncotype DX
in the clinical setting to make treatment decisions for
breast cancer patients. This study has implications for
knowledge translation efforts related to novel personalized
genomic medicine applications.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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425. Challenges in Screening Rare Diseases: The ZOOM
Experience

Audrey Muller,1 David J Balding,2 Hans H Klünemann,3

David Linden,4 Daniel Ory,5 Marc C Patterson,6 Mercè
Pineda,7 Josef Priller,8 Frédéric Sedel,9 Harbajan Chadha-
Boreham,1 James E Wraith,10 Peter Bauer.11 1Global
Medical Science and Communication, Actelion
Pharmaceuticals Ltd, Allschwil, Switzerland; 2Institute of
Genetics, University College London, London, United
Kingdom; 3Department of Psychiatry and Psychotherapy,
Regensburg University, Regensburg, Germany; 4Department of
Psychological Medicine and Neurology, Cardiff University,
Cardiff, United Kingdom; 5Washington University School of
Medicine, Saint Louis, MT, United States; 6Department of
Neurology, Mayo Clinic, Rochester, MN, United States;
7Department of Neuropediatrı́cs, Hospital Sant Joan de Déu,
Barcelona, Spain; 8Department of Neuropsychiatry, Charité
Medical School - Berlin, Berlin, Germany; 9Hopital Pitié
Salpêtrière, Paris, France; 10Manchester Academic Health
Science Centre, St Mary’s Hospital, Manchester, United
Kingdom; 11Tübingen Medical Genetics Clinic, Institute of
Human Genetics, Tübingen, Germany.

Background: Niemann-Pick disease type C (NP-C) is an
inherited lysosomal storage disorder with an incidence of
1:120,000 live births. This is likely to be an underestimate,
as most patients experience a considerable diagnostic
delay and adult patients may remain misdiagnosed as they
present with nonspecific psychiatric symptoms. A genetic
screening study showed an increased proportion of NP-C
cases in an adult psychiatric population.

Objectives: An international genetic screening study
(ZOOM) was designed to evaluate the prevalence of NP-
C in adult patients with psychosis or early-onset progres-
sive cognitive decline. Here we describe the challenges we
faced in study conduct and interpretation of results.

Methods: Due to the heterogeneous nature of the disease,
a multidisciplinary scientific committee has been set up
with NP-C experts: geneticist; psychiatrist; epigeneticist;
neurologist; biologist. Consecutive patients aged 18–
50 years were recruited from 47 EU and USA psychiatric
and neurological centres. Subjects needed to satisfy at
least one of five criteria that specify varying combinations
of psychosis, early-onset progressive cognitive decline
and/or neurological or visceral symptoms characteristic of
NP-C. NPC1 and NPC2 gene mutation analysis was per-
formed in each subject.

Results: Of the 267 screened subjects, two were genetically
diagnosed with NP-C (disease-causing mutations on both
alleles) and 15 were considered as uncertain due to
sequence changes in NPC1 or NPC2 genes detected on
only a single allele. Few cases were genetically diagnosed
with NP-C despite an enriched study population; this may
reflect the rarity of NP-C. However the unexpected high
occurrence of uncertain diagnosis suggests that further
assessments such as full genome sequencing and biochemi-

cal tests are needed to optimise the identification of rare
organic disorders in psychiatric and neurological popula-
tions.

Conclusions: The preliminary findings of a low proportion
of genetically diagnosed NP-C patients and a larger pro-
portion of subjects with uncertain diagnosis highlight a
major challenge; the scarcity of cases to observe, which
limits the body of evidence in rare diseases.

426. Relationship between Inflammatory Cytokines and Serum
Uric Acid Levels with Adverse Cardiovascular Outcomes in
Patients with Stable Coronary Heart Disease during Long-
Term Follow-Up

Dietrich Rothenbacher,1 Andrea Kleiner,1 Wolfgang
Koenig,2 Paola Primatesta,3 Lutz P Breitling,4 Hermann
Brenner.4 1Institute of Epidemiology and Medical Biometry,
Ulm University, Ulm, Germany; 2Department of Internal
Medicine II-Cardiology, University of Ulm MEdical Center,
Ulm, Germany; 3Global Clinical Epidemiology, Novartis
Pharma, Basel, Switzerland; 4Division of Clinical
Epidemiology & Aging Research, German Cancer Research
Center, Heidelberg, Germany.

Background: So far it is unclear whether the association
between serum uric acid (SUA), inflammatory cytokines
and risk of atherosclerosis is causal or an epiphenomenon.
The aim of the project is to investigate the independent
prognostic relationship of inflammatory markers and
SUA levels with adverse cardiovascular outcomes in a
patient population with stable coronary heart disease
(CHD).

Objectives: The aim of the project is to investigate the
independent prognostic relationship of inflammatory
markers and SUA levels with adverse cardiovascular out-
comes in a patient population with stable coronary heart
disease (CHD).

Methods: SUA, C-reactive protein (CRP) and interleukin
(IL)-6 were measured at baseline in a cohort of 1,056
patients aged 30–70 years with CHD. Cox proportional
hazards model was used to determine the prognostic value
of these markers on a combined CVD endpoint during
eight year follow-up after adjustment for covariates.

Results: For 1,056 patients with stable coronary heart dis-
ease aged 30–70 years (mean age 58.9 years, SD 8.0) fol-
low-up information and serum measurements were
complete and n = 151 patients (incidence 21.1 per 1,000
patients years) experienced a fatal or non-fatal CVD event
during follow-up (p-value = 0.003 for quartiles of SUA,
p = 0.002 for quartiles ofC CRP, p = 0.13 for quartiles
of IL-6 in Kaplan-Meier analysis). After adjustment for
age, gender and hospital site the hazard ratio (HR) for
SUA increased from 1.53 to 1.74 and 2.80 in the second,
third, and top quartile, when compared to the bottom one
(p for trend <0.0001). The HR for CRP increased from
0.85 to 0.98 and 1.64 in the respective quartiles (p for
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trend 0.02). After further adjustment for covariates only
SUA showed a clear statistically significant relationship
with the outcome, whereas CRP did not.

Conclusions: The data suggest that serum uric acid levels
predict future CVD risk in patients with stable CHD with
a risk increase even at levels considered normal and there-
fore may contribute independently to the pathophysiology
of CVD-events in patients with stable CHD.

427. Pharmacogeneticepidemiology

Sandra Lopez Leon. Drug Safety and Epidemiology, Novartis
Farmaceutica SA, Barcelona, Spain.

Background: Pharmacogeneticepidemiology (PGxE) stud-
ies the range of responses to pharmacologic agents in rela-
tion to genetic variations in population groups.

Objectives: In order for pharmacoepidemiologists to get
familiarized with PGxE in a broad manner, a descrip-
tion of what has been published up to date in PGxE will
be given. A description of the different methods used
will be presented and examples on how health authori-
ties utilize the information published in PGxE will be
provided.

Methods: PubMed was searched to identify all PGxE
studies published up to December 31, 2011, using the key-
words ‘‘pharmacogenetics’’ or ‘‘pharmacogenomics’’.
Abstracts of studies were selected if the studies were writ-
ten in the English language, if the research was conducted
in humans, and if the authors had applied an epidemiolog-
ical design. Descriptive statistics were performed.

Results: In total 810 abstracts were identified between
1995, when the first was published, and 2011. The most
common design used was case control studies (81%). Gen-
ome wide association studies began in 2008 and repre-
sented 8% of the studies. Based on first author, 72% of
studies were conducted by Academic researchers, and 5%
by Industry researchers. Concerning outcome, 43% stud-
ied efficacy, 23% adverse effects and 20% pharmacokinet-
ics or pharmacodynamics. Twenty-six per cent of the
papers were related to psychiatric drugs, and 18% to
oncological drugs. The most studied medications were
antineoplastic drugs (18%), followed by antidepressants
(9%). The majority of studies assessed polymorphisms
related to genes in the CYP family (28%) and in the
ABCB family (9%).

Conclusions: A total of 810 PGxE studies were identified
in a period of 16 years. During the last years, new meth-
ods such as genome wide association studies have raised
awareness of this relatively new field. Since PGxE covers a
wide number of specialties and pharmacologic agents
important in clinical practice, and helps predict the range
of responses to pharmacologic agents, all types of institu-
tions would benefit from the field. The majority of the
studies were conducted in academia, thus a greater under-

standing and involvement from other pharmacoepidemio-
logical institutes would be beneficial.

428. Increasing the Value of Retrospective and Prospective
Real-World Registries with Pharmacogenomic Testing and an
Integrated Personalized Medicine Approach: Opportunities &
Challenges

Krista A Payne,1 Felix W Frueh,2 Jess Sohal.3 1Peri- and
Post Approval Services, United BioSource.com, Montreal, QC,
Canada; 2Personalized Medicine R&D, Medco Health
Solutions, Inc., Franklin Lakes, NJ, United States; 3Global
Peri/Post Approval Services, United BioSource Corporation,
Hammersmith, United Kingdom.

Background: A better understanding of patient genetic
make-up through pharmacogenomic testing can help
achieve improved and more predictable patient outcomes.
Stakeholders including physicians, payers and patients
can benefit from real-world data that identify, a priori, the
sub-groups of patients for whom treatments are likely to
be more effective and more tolerable.

Objectives: Underscore value of integration of pharmac-
ogenomic testing as applied to registries using a case study
approach; illustrate key scientific/operational challenges
associated with this approach.

Methods: Retrospective/prospective case study designs
within which pharmacogenomic testing has been inte-
grated are presented. Key design parameters are described
and scientific and operational challenges alongside strate-
gies for resolution are delineated.

Results: As the genetic make-up of a patient does not
change, pharmacogenomic testing can be done at any
point in time and paired with historical and/or newly col-
lected patient level data to achieve a robust dataset. Ret-
rospective studies are highly efficient as they do not
require costly longitudinal follow-up. Prospective studies,
including registries, offer the opportunity to augment
pharmacogenomic and other study data with patient and
physician reported outcomes not otherwise available in
the medical chart or other source of secondary data. Main
challenges with either approach include optimizing patient
informed consent process, streamlining logistics associated
with pharmacogenomic testing and storage in the usual
care environment, EU regulatory issues, complexity of
data analytics in relation to the diversity of patient sub-
groups, and associated variability in outcomes which can
emerge.

Conclusions: The integration of pharmacogenomic test-
ing with real-world studies including disease registries
offers an important opportunity to identify sub-groups
of patients for whom treatment is more effective and tol-
erable. Alongside resource utilization and cost of care
data, this patient-centered evidence can be used to
inform clinical guidelines and physician/payer decision-
making.

� 2012 The Authors
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429. Cancer Patients’ Preferences for Pharmacogenetic
Testing (PGx)

Sinead Cuffe,1 Henrique Hon,1 Xin Qiu,1 Kimberly Tobros,1

Bradley De Souza,1 Graham McFarlane,1 Chung-Kwun
Amy Wong,1 Sohaib Masroor,1 Abdul Kalam Azad,1 Ekta
Hasani,1 Natalie Rozanec,1 Natasha Leighl,1 Shabbir
Alibhai,2 Wei Xu,1 Amalia M Issa,3 Geoffrey Liu.1 1Princess
Margaret Hospital, University of Toronto, Toronto, Canada;
2Toronto General Hospital, University of Toronto, Toronto,
Canada; 3Department of Health Policy and Public Health,
University of the Sciences, Philadelphia, United States.

Background: Pharmacogenetics is used increasingly to
guide cancer therapy. We have shown previously that
98% of cancer patients (pts) are accepting of PGx. How-
ever, there is little knowledge of the factors influencing
pts’ acceptance of PGx.

Objectives: To determine and estimate cancer pts’ prefer-
ences for attributes of PGx.

Methods: We interviewed 242 cancer pts regarding their
preferences for PGx using quantitative choice-based con-
joint analysis surveys. Potentially curative (adjuvant) pts
received a survey focusing on the potential of PGx to
predict for efficacy of chemo; metastatic pts received a
survey focusing on its potential to predict for toxicity.
Logistic regression analysis was performed to estimate
utilities.

Results: Of 136 adjuvant pts: 43% male; median age:
56 years (20–82); 28% breast ca; 18% colorectal ca; 15%
lung ca. Acceptance of PGx was most heavily influenced
by cost of PGx (part worth utility [PWU] = 41) and the
prevalence of the genetic variant associated with lack of
benefit from chemo (PWU = 26); followed by wait time
for results and the efficacy of the chemo being offered.
Preferences for PGx fell at a cost of $1,500; women, pts in
their 60s, college graduates, and pts diagnosed >1 year
were most cost sensitive. Of 106 metastatic pts: 60% male;
median age: 61 years (22–78); 26% lung ca; 23% colorec-
tal ca; 5% breast ca. Acceptance of PGx was most influ-
enced by cost of PGx (PWU = 49) and wait time for
results (PWU = 31); and was relatively insensitive to the
prevalence of the genetic variant associated with increased
toxicity, or the toxicity profile of the chemo being offered.
Preferences for PGx fell at a cost of $500; pts diagnosed
>3 year, pts with income <$100,000 and aged >70 year
were most cost sensitive. For all pts, preferences for PGx
fell when wait time for results was >2 weeks, or the prev-
alence of the genetic variant of interest was <25%.

Conclusions: Cancer pts’ acceptance of PGx is most heav-
ily influenced by the cost of testing, with adjuvant pts
accepting higher costs compared to metastatic pts. For all
pts, preferences for PGx fell when wait time for results
was >2 weeks, or the prevalence of the genetic variation
associated with lack of efficacy/increased toxicity of
chemo was <25%.

430. Pharmacogenetics of Warfarin in Children

KaitlynShaw,1,2,3UrsulaAmstutz,1,2,3ClaudetteHildebrand,2

SRodRassekh,4Colin JRoss,1,3,5MichaelRHayden,3,5Bruce
C Carleton.1,2,3 1Department of Paediatrics, University of
British Columbia, Vancouver, BC, Canada; 2Pharmaceutical
Outcomes Programme, BC Children’s Hospital, Vancouver,
BC, Canada; 3Child and Family Research Institute,
Vancouver, BC, Canada; 4Division of Paediatric Oncology/
Hematology/BMT, BC Children’s Hospital, Vancouver, BC,
Canada; 5Department of Medical Genetics, Centre for
Molecular Medicine and Therapeutics, University of British
Columbia, Vancouver, BC, Canada.

Background: Warfarin is a widely used anticoagulant for
the prevention and treatment of life-threatening blood
clots. However, its large inter-patient dose range com-
bined with a very narrow therapeutic index results in
numerous adverse drug reactions (ADRs). In adults it is
well established that polymorphisms in three genes
(CYP2C9, VKORC1, CYP4F2) significantly contribute
to the inter-patient variability in the required warfarin
dose. However, due to conflicting findings and the small
number of studies conducted so far, the importance of
genetics in warfarin dosing in children is unclear.

Objectives: To determine the effect of genetic variation in
CYP2C9, VKORC1 and CYP4F2, as well as additional
genes involved in drug biotransformation and coagulation
pathways, on warfarin response in children.

Methods: We are performing an ongoing, retrospective
observational study in paediatric patients who have
received warfarin therapy. We will assess the associations
of variants in VKORC1, CYP2C9 and CYP4F2 with (1)
therapeutic warfarin dose, (2) time to stable international
normalized ratio (INR), and (3) warfarin-induced ADRs.
We will also investigate the associations of additional
genetic variants in warfarin and coagulation pathways
with therapeutic dose, and assess their importance in a
multivariate context.

Results: Eighty paediatric patients have been recruited to
date with a median age of 4.5 years (range, 0.2–17.8 years)
at time of warfarin initiation. Based on initial clinical
characterization, median stable daily warfarin dose was
3 mg (range, 0.75–10 mg) and median time to therapeutic
INR was 5 days (range, 1–79 days). Additionally, 33.8%
(n = 27) and 3.8% (n = 3) of patients experienced a
bleeding or thrombotic episode, respectively.

Conclusions: The anticipated results of this study will
provide insight into the genetic basis of warfarin out-
comes in children. A paediatric-specific pharmacogenetic
dosing algorithm may improve estimations of warfarin
dosing in children and increase the accuracy of dose
refinements. Furthermore, by using genetics to identify
children who are at risk for over- or under-anticoagula-
tion, we may improve the safety of paediatric warfarin
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therapy by reducing the incidence of severe warfarin-
induced ADRs.

431. Manganese Superoxide Dismutase Polymorphism and
Breast Cancer Recurrence: A Danish Population-Based Case-
Control Study of Breast Cancer Patients Treated with
Cyclophosphamide Epirubicin and 5-fluorouracil

Anne G Ording,1 Deidre P Cronin-Fenton,1 Mariann
Christensen,2 Timothy L Lash,1,3 Thomas Ahern,4 Lars
Pedersen,1 Jens Peter Garne,5,6 Herman Autrup,7 Henrik T
Sorensen,1 Steven Hamilton-Dutoit.2 1Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, Denmark;
2Institute of Pathology, Aarhus University, Aarhus, Denmark;
3Wake Forest School of Medicine, Winston-Salem, NC, United
States; 4Channing Laboratory, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical School,
Boston, MA, United States; 5Danish Breast Cancer
Cooperative Group, Copenhagen, Denmark; 6Department of
Breast Surgery, Aalborg Hospital, Aarhus University Hospital,
Aalborg, Denmark; 7Department of Environmental and
Occupational Medicine, Aarhus University Hospital, Aarhus,
Denmark.

Background: Manganese superoxide dismutase
(MnSOD), a mitochrondrial antioxidant enzyme, inhibits
oxidative damage modulating the effectiveness of cancer
therapy. A single nucleotide polymorphism (SNP)
(Val16Ala) in the SOD2 gene, which encodes MnSOD,
results in decreased MnSOD activity. Breast cancer
patients treated with chemotherapy and who carry the
Val16Ala allele may have an increased rate of breast can-
cer recurrence.

Objectives: We aimed to examine the association of
SOD2 genotype and breast cancer recurrence among
patients treated with cyclophosphamide-epirubicin-5-fluo-
rouracil (CEF) chemotherapy, the current standard breast
cancer adjuvant chemotherapy.

Methods: We conducted a case-control study of breast
cancer recurrence nested in the population of female resi-
dents of Jutland, Denmark who were diagnosed with non-
metastatic breast cancer between 1991 and 2001, received
CEF adjuvant chemotherapy and were registered in the
Danish Breast Cancer Cooperative Group. We identified
126 cases of recurrent or contralateral breast cancer and
matched to them 241 controls on menopausal status,
stage, calendar time and county. We genotyped the SOD2
(Val16Ala) allele. We used conditional logistic regression
to compute the odds ratio (OR) and associated 95% confi-
dence interval (95%CI).

Results: The frequency of the SOD2 Ala allele was 70%
in cases and 71% in controls; 40% vs. 44% were hetero-
zygotes, while 30% and 25% were homozygotes, respec-
tively. The odds ratios associating breast cancer
recurrence with heterozygote and homozygote carriers of
the Ala allele, vs. homozygote wildtypes, were OR = 1.1

(95%CI = 0.65, 2.0) and OR = 0.87 (95%CI = 0.47,
1.6, respectively).

Conclusions: Our study indicates that reduced MnSOD
enzymatic activity has little, if any, impact on rates of
breast cancer recurrence among patients treated with
CEF.

432. Improved Drug Packaging Design Can Improve Patient
Safety

Laura W Bakke,1 Sigurd Hortemo,2 Tor Endestad,1 Steinar
Madsen.2 1Insitute of Psychology, University of Oslo, Oslo,
Norway; 2Norwegian Medicines Agency, Oslo, Norway.

Background: Automatic generic substitution is standard
in many countries. The main problem with generic substi-
tution is patient compliance. Norwegian research shows
that approximately 5% of Norwegians and 10% of immi-
grants used both the original and generic drugs at the
same time. It has been suggested that improved packaging
design could decrease patient errors.

Objectives: The objective of this study was to test if a new
standardized drug packaging design could improve recog-
nition and discrimination of drug packages.

Methods: We designed new drug packages with the active
ingredient and strenght prominently displayed in the
upper right hand corner. The new design was compared
with the standard packages in a mental rotation test. This
is a validated cognitive test used to measure recognition
and discrimination performance. Our study was carried
out on 30 older people (69–86 years, mean 75.9) and 29
students (18–38 years, mean 25.9). We measured the abil-
ity of participants to decide whether drug packages con-
tained the same active ingredient or not, depending on
packaging design.

Results: The important measures in a mental rotation
task are accuracy (percent correct answers) and reaction
time. With the new design, overall accuracy in the older
group improved from 52 to 82% (p < 0.001) and in the
young group from 79 to 94% (p < 0.001). In the older
group, the accuracy improved from 44% to 86%
(p < 0.001) when comparing packages with the same
active ingredient. In both groups, overall reaction time
decreased from 1,154 to 1,005 ms (p < 0.001).

Conclusions: Our study, the first to evaluate a new stan-
dardized design of drug packaging, shows that recognition
and discrimination are significantly improved compared
to manufacturers’ original design. Especially, the ability to
discriminate between packages with the same active ingre-
dient improved form chance level to a high degree of accu-
racy. Our findings suggest that a standardized design may
increase patient compliance and safety.

� 2012 The Authors
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433. Behavioural Assessment Offers Improved Evaluation of
Risk Minimisation Tools (RMT)

Anjan K Banerjee, Simon Ingate, Jon Mann, Steve Hutson,
Rebecca Zhang. Drug Safety, Regulatory and Risk
Management, Pope Woodhead & Associates, St Ives, Cambs,
United Kingdom.

Background: RMTs must be evaluated as a requirement
of both US REMS, and the EU-RMP. However, post
launch evaluation of RMTs has mainly examined distribu-
tion (by coverage metrics), usage (by surveys) and knowl-
edge (by questionnaires), which often does not correlate
with showing the objective of the RMT is being met.

Objectives: A dynamic checklist tool, based on algorithm
and decision choices, has previously been described [1].
This tool, together with a behavioural survey tool, which
can be used to measure what actions prescribers actually
take, was been developed and verified for use in RMT
evaluation.

Methods: A dynamic real-time online behavioural survey
has been produced, and administered at an interval after
usage of paper based decision and educational RMT. The
behavioural surveys were completed with a range of HCPs
primarily in oncology and CNS therapy areas, although
the method can be used in all disease and treatment cate-
gories.

Results: Both the dynamic real time checklist and the
interval behavioural survey provided useful information
on risk minimisation tool effectiveness, and allowed sys-
tematic improvements. The dynamic on line checklist per-
mitted regular tool improvement, based on feedback, and
not just at the time of formal regulatory reporting. On line
delivery of tools appeared to be preferred delivery channel
of tools and evaluation for EU HCPs.

Conclusions: We have shown the feasibility and efficiency
of behavioural effectiveness assessment. It provides an
improvement on current methodologies, and when com-
bined with dynamic online checklist usage, offers cost sav-
ings and the chance the update tools more quickly.
Online tools permit direct recruitment into registries,
where available, which also allowing RMT and RMP
evaluation to be linked to outcomes. For specialist RMPs,
it may be appropriate to offer on line only tool delivery,
providing easier evaluation, cost effectiveness, better ver-
sion control whilst being preferred by HCPs over paper-
based tools. [1] Banerjee AK, Ingate S et al. Real time
post marketing evaluation of risk management plans
(RMPs)- a novel pharmacoepidemiological tool? PEDS
2008:17:S81–82.

434. Safety Issues Seem To Occur More Often in Highly
Innovative Drugs

Peter G Mol,1,2 Arna H Arnardottir,1 Sabine M Straus,2,3

Domenico Motola,4 Flora M Haaijer-Ruskamp,1 Pieter A de
Graeff.1,2 1Clinical Pharmacology, University Medical Center
Groningen, Groningen, Netherlands; 2Dutch Medicines
Evaluation Board, Utrecht, Netherlands; 3Medical Informatics,
Erasmus Medical Center, Rotterdam, Netherlands;
4Pharmacology, University of Bologna, Bologna, Italy.

Background: Truly innovative new drugs often answer
unmet medical need. They are usually first-in-class and
class-related safety issues may not be fully identified at
time of approval. This may put these drugs at risk of
showing safety events early post marketing.

Objectives: To assess whether safety issues of highly inno-
vative drugs are identified more frequently and rapidly
than of other drugs.

Methods: A retrospective cohort study was performed of
new drugs approved in Europe between 1999 and 2011
excluding vaccines and diagnostics. Drugs were classified
according to their innovation [Motola, BJCP 2006] as A)
important, B) moderate, C) modest or merely pharmaco-
logical/technological innovations. Comparison was made
between highly innovative (A) and all other drugs. Safety
issues were identified based on ‘‘dear doctor’’ letters
(DHPCs) issued by the Dutch Medicines Evaluation
Board or withdrawals. Outcome variables were frequency
and timing of a first DHPC or safety-related withdrawal.
Kaplan-Meier survival analysis and Cox-regression to cor-
rect for possible confounders were used to analyze the
data.

Results: Innovativeness was assessed for 119 new drugs;
144 drugs, approved after July ‘‘04 are still being classified.
Of those 119 drugs 32 (27%) were rated grade A. DHPCs
were issued for 14/32(44%) with no withdrawals vs. 16/
87(18%) with two withdrawals for other drugs
(p = 0.005). In the 14 DHPCs for innovative drugs only
three recommended to limit the indication and two added
a contra indication. The probability of acquiring a DHPC
for innovative drugs during 3 years follow up is 16%
(95CI 3%; 28%) vs. 9% (95CI 3%; 15%) for other drugs
and during 12 years 46% (95CI 28%, 65%) vs. 20%
(95CI 11%, 29%), respectively (log-rank p = 0.007).
Adjusted hazard ratio was 3.2 (95CI 1.5; 7.1) with no iden-
tified significant confounders.

Conclusions: Our preliminary data indicate that impor-
tant safety issues are more often identified for highly inno-
vative drugs that was observed continuously from 3
through 12 years after approval. This underlines the
importance of close monitoring of safety of these drugs
after registration. As no withdrawals were observed and
only few indications changed, their therapeutic benefit
appeared unchallenged.
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435. Medication Errors Related to Patches for Systemic Pain
Relief in a Swedish Incident Reporting System

Eva Tärning,1,2 Ingela Jacobsson,1,2 Thomas Bradley,1,2 Anna
K Jönsson,1,2 Henrik Lövborg.1,2 1Clinical Pharmacology,
Linköping, County Council of Östergötland, Sweden;
2Department of Drug Research/Clinical Pharmacology,
Linköping University, Linköping, Sweden.

Background: Medication errors are common, preventable
and may cause harm to the patients. In Sweden medica-
tion errors are reported to local incident reporting sys-
tems.

Objectives: The purpose of this study was to describe
medication errors concerning patches for systematic pain
relief reported to one incident reporting system.

Methods: All reports of incidents related to drugs, submit-
ted to the Östergötland county council (429,642 inhabit-
ants) incident reporting system, Sweden, during the years
2004–2011 were included. A medication error was defined
as a failure in the treatment process that leads to, or has
the potential to lead to, harm to the patient. Reports
describing the use of patches for systemic relief of pain
were selected. Based on the information in the reports,
cases not describing medication errors were excluded. The
included reports were scrutinized and relevant information
was extracted.

Results: During the study period 13,617 incident reports,
related to drugs, were submitted to the incidence reporting
system. Of these, 277 (2%) mentioned patches and 157
(1%) were classified as medication errors involving
patches for systemic pain relief. The substances in the
reported medication error cases were fentanyl (135; 86%),
buprenorphine (10; 6%) and unknown analgetic substance
(12; 8%). The medication error was reported to cause
harm in 31 (20%) cases, with inadequate pain relief being
the most common consequence. In cases where harm was
reported, the type of error was most often missed doses
(n = 19) due to lack of routines ascertaining changes of
patch or use of higher than prescribed strength/multiple
patches (n = 4). In the patients where no harm was
reported the type of error was most often missed dose
(n = 38) or delayed change of patches (n = 33).

Conclusions: Most reported medication errors were
related to use of fentanyl patches for systematic pain relief
and did not cause harm. Inadequate pain relief due to
missed doses was common in the patients where harm was
reported. There is a need to ensure that routines for
administration and documentation are followed to avoid
these medication errors.

436. Effectiveness of Varenicline Medication Guide for
Conveying Safety Information to Patients: A REMS
Assessment Survey

Cheryl Enger,1 Muhammad Younus,2 Kenneth R Petronis,2

Jingping Mo,2 Robert Gately,1 John D Seeger.1,3
1Department of Epidemiology, OptumInsight, Waltham, MA,
United States; 2Department of Epidemiology, Pfizer Inc, New
York, NY, United States; 3Department of Medicine, Division
of Pharmacoeconomics and Pharmacoepidemiology, Harvard
Medical School, Boston, MA, United States.

Background: Risk Evaluation and Mitigation Strategies
(REMS) include a range of mechanisms to enhance
patients’’ safe use of medications. One mechanism is a
patient Medication Guide (MG) that provides key infor-
mation about a medication, including potential risks asso-
ciated with the medication.

Objectives: To evaluate the effectiveness of the varenicline
MG as part of the REMS, we undertook a survey among
patients dispensed varenicline in a large health insurance
plan in the United States.

Methods: Varenicline recipients identified within the Nor-
mative Health Information (NHI) database, a large Uni-
ted States administrative claims database, were invited to
participate in a self-administered survey. Survey questions
were both general (receipt and reading of the MG) and
specific regarding potential varenicline risks of neuropsy-
chiatric symptoms (3 questions), serious skin reactions (2
questions) and allergic reaction (2 questions).

Results: From 3,568 varenicline recipients invited to the
survey, 640 (18%) responded (83% postal mail, 17%
online), with 633 completing at least one of the three risk
comprehension questions. The majority (85%) indicated
receiving the MG with the medication, and (86%) indi-
cated reading the MG. Of those completing at least one
risk comprehension question, 91%, 41%, and 53% cor-
rectly answered at least one question on neuropsychiatric
symptoms, skin reactions, and allergic reactions, respec-
tively. Overall, a higher proportion of respondents who
indicated reading the MG had correct responses to the
risk comprehension questions than those who did not read
it.

Conclusions: The varenicline MG was widely received
and read among survey respondents. The information
conveyed was generally well understood, although rea-
sons for better understanding of the potential risks of
neuropsychiatric symptoms than allergic or skin reac-
tions remain unclear. This study provides an assessment
of the effectiveness of the varenicline MG in communi-
cating information about potential risks associated with
the medication and measures that can be taken to miti-
gate them. This assessment method may be used to
evaluate the effectiveness of MGs for other medica-
tions.

� 2012 The Authors
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437. Nurses’ Attitudes and Adverse Drug Reaction Reporting

Joana I Marques,1,2 Teresa M Herdeiro,1,2 Jorge J Polónia,1

Adolfo Figueiras.3 1Northern Pharmacovigilance Center,
Faculty of Medicine, University of Porto, Porto, Portugal;
2Center for Research in Health Technologies and Information
Systems (CINTESIS), Faculty of Medicine, University of
Porto, Porto, Portugal; 3Department of Preventive Medicine
and Public Health, University of Santiago de Compostela,
Santiago de Compostela, Spain.

Background: It is recognized worldwide that adverse drug
reactions (ADR) are an important cause of morbidity and
mortality. A voluntary reporting system is fundamental to
drug safety surveillance. However, under-reporting among
healthcare professionals is its major limitation. In this
matter, nurses can bring fundamental information.

Objectives: Identify the knowledge and attitude-related
factors associated with ADR under-reporting by nurses.

Methods: We conducted a case-control study, covering
nurses working in the Northern Portugal. The 265 cases
comprised nurses who had previously reported at least
one ADR to the drug surveillance center from 2000 to
2010. The 1,060 controls comprised nurses who had never
reported an ADR, who were stratified by the districts and
randomly selected. Interviews were conducted using a self-
administered questionnaire. Knowledge and attitudes
regarding spontaneous ADR reporting were mostly based
on Inman’s ‘‘seven deadly sins’’. Agreement with the ques-
tions was measured using an unnumbered horizontal, con-
tinuous visual analogue scale. The answers were read in a
range from zero to ten. We used a logistic regression to
determine the ADR reporting adjusted odds ratio (ORadj)
for a change in exposure corresponding to the interquar-
tile range for each attitude.

Results: We received a total of 263 valid questionnaires
and 39 null (response rate 20,5%). Reporting risk proved
higher into nurses working in primary vs. hospital care
(ORadj 14.1; 95%IC 7.3–27.4). Concerning to the atti-
tudes, hence, an interquartile decrease in any of the fol-
lowing attitude increased the risk of reporting: (1) two
times for, Indifference (1/IqORadj 1.8; 95%IC 1.1–3.0); (2)
three times for, Complexity of the system (1/IqORadj 3.4;
95%IC 1.8–6.3), and (3) two times for, Misunderstanding
of the system (1/IqORadj 2.3; 95%IC 1.3–3.9).

Conclusions: This study shows that there are certain atti-
tudes of nurses associated with under-reporting. An edu-
cational intervention targeted to change these attitudes
identified, may minimize under-reporting and contribute
for the safety of patients. Our study also indicates that we
must take into account the working place of nurses and
their motivation to report an ADR.

438. Compliance Survey for Thalidomide Safety Use (part5);
after Revision of TERMS

Yuko Shirakuni,1 Chizuko Hattori,1 Nobuyasu Yamaguchi,1

Teruyoshi Kubo,1 Norihito Kawashita,1 Tatsuya Takagi,1,2

Masao Nasu.1 1Graduate School of Pharmaceutical Sciences,
Osaka University, Suita, Osaka, Japan; 2Institute for
Microbial Diseases, Osaka University, Suita, Osaka, Japan.

Background: In Japan, thalidomide launched under a risk
management program named TERMS (Thalidomide
Education and Risk Management System) in Feb 2009.
The compliance of TERMS has been surveyed and we
have received no reports that the fetus was exposed to tha-
lidomide as of December 15, 2011. However, TERMS
was revised in March and September 2010 for a smoother
system administration.

Objectives: Assess compliance of TERMS after revision.

Methods: The survey has been being conducted on phone
or by document every six months about compliance of
TERMS and the patients were asked to comment on
TERMS. The results were reported from March 30, 2009
to December 15, 2011. We consider the revision of
TERMS in September 2010 as final. The both results
before and after the revision of TERMS were compared
and statistically tested.

Results: Five thousand twelve people were requested to
answer the questionnaires at starting TERNS (4,519 on
phone, 493 by document), and 4,535 people were
requested for follow up questionnaires (4,162 on phone,
373 by document). Among them, 2,830 people (25,26 on
phone, 304 by document; 2,025 before the revision, 805
after), and 2,569 people (2,329 on phone, 240 by docu-
ment; 1,079 before the revision, 1,470 after) were obtained,
respectively. From the analyses of the answer, it was
apparent that the compliance of TERMS was maintained
even after the revision. In particular, after the revision, the
patients tend to be introduced about the procedure with
TERMS by co-medical staff (p < 0.001). Moreover, it is
desirable that the results showed the patients’ correct
knowledge of the management about the partners’ preg-
nancy (p < 0.001) after the revision.

Conclusions: The patients with TERMS have some dis-
tress. We obtained the compliance of TERMS after the
proposed revision by us.

439. Evaluation of Bayesian Methodology for Use in
Manufacturing Related Automated Signal Detection with
Batch(lot) Specific Adverse Event Reports

Nicole Kellier, Ilya Lipkovich, Ken Hornbuckle. Eli Lilly
and Company, Indianapolis, IN, United States.

Background: Various methods of signal detection exist
that assess disproportionality of adverse events (AEs),
with minimal agreement on the most appropriate methods
that take into account factors such as low event counts,

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1111/j.1399-5448.2012.03324.x

208 ABSTRACTS OF THE 28TH
ICPE 2012



multiplicity of testing, and variable reporting rates in
spontaneously reported AEs. Furthermore, limited data
and tools are available to assess batch(lot) specific AE
reports for marketed products.

Objectives: To compare the use of proportional reporting
ratio (PRR) to empirical Bayes (EB) methods (single and
a mixture of two gamma distributions) in automated sig-
nal detection (ASD) for batch (lot) specific AEs. The pri-
mary focus is on identification of manufacturing related
signals.

Methods: Analysis using spontaneous AE data compares
findings assessing the association of AE by batch(lot)
combinations using four methods: (1) PRR; (2) EB lower
limit of the 90% CI (EB05) for the posterior distribution
of the event rate (k), modeled as the gamma distribution
resulting from gamma prior for k and Poisson distribution
for the likelihood function; (3) EB05 for truncated
Gamma-Poisson mixture based on data with all AE by
batch (lot) combinations with zero events excluded, and;
(4) EB05 for posterior distribution of k modeled using a
mixture of 2-gamma distribution as the prior. Targeted
MedRA high level terms (HLT) and clinical review are
used to determine the most appropriate method for ASD
for batch (lot) specific AE reports.

Results: Preliminary results show striking differences in
the number and types of potential signals identified. This
pilot is ongoing, final results are forthcoming, and will be
presented at the conference. Thus far the PRR has
detected significantly more signals of disproportionality
than either of the Bayesian methods.

Conclusions: Preliminary results show that each of the
methods produced a variable number of signals. Evalua-
tion of each of these methods, including clinical judgment,
is necessary to determine which is most appropriate.

440. New Medical Products Governance in France: What Is
the Impact on Post Approval Studies Requested by the French
Health Authorities

Remi Gauchoux, Delphine Bayle, Sohela El
Kebir. REGISTRAT-MAPI, Lyon, France.

Background: In Europe, France is one of the largest poten-
tial markets for new medical products, with strict regula-
tions for drugs and medical devices that have an uncertain
risk/benefit profile. However, recent drug scandals have
shown inadequacies in the countries regulatory climate.

Objectives: To provide an overview of what changes will
occur in Drugs/MD governance pledge reform in France
after the recent diabetes drug scandal.

Methods: The information displayed by the French
Health Agencies regarding the revamp of the Medical
Regulatory System have been studied to provide a com-
prehensive analysis concerning the expected impact on
post-approval studies.

Results: There are two agencies involved in the process of
Drug/MD approval: The National Safety Agency
(ANSM), responsible for market authorization and safety
follow-up and the National Health Agency (HAS), in
charge of the evaluation of intrinsic value of a Drug/MD.
To enhance collaboration between the two entities, and
avoid overlapping requests for post-approval studies, a
partnership has been formed between the two agencies.
Separately, HAS has published guidance documents on
post-approval studies and ANSM will be able to charge
pharmaceutical companies with penalties in the event of
distortion or delay in the communication of study results.
In conjunction, a strict surveillance of potential conflict of
interest and disclosures for external experts and steering
committees will be put in place. Additionally, the new law
includes an entire chapter making it obligatory that all
direct and indirect benefits that pharmaceutical companies
provide to healthcare professional, patient associations,
scientific societies and specialized media be made public.

Conclusions: The strategy of the new governance regula-
tions regarding medical products security in France won’t
change directly the environment of post approval studies
requested by the competent authority. Instead, the role of
Health Agencies will be reinforced by applying the precau-
tionary principle.

441. Are General Sales List (GSL) Medication Labels and
Patient Information Leaflets Adequate?

Wai-Ping Yau, Si Han Goh, Mui Ling Tan. Department of
Pharmacy, National University of Singapore, Singapore,
Singapore.

Background: Studies in some countries have reported
incomplete and/or inconsistent patient information on
package inserts of medicinal products, potentially causing
patient confusion and medication errors.

Objectives: To evaluate the adequacy of labeling informa-
tion on selected General Sales List (GSL) medicines (also
known as over-the-counter medicines) in Singapore.

Methods: We conducted a cross-sectional comparative
evaluation of patient information provided on product
labels (outer cartons and inner labels) and patient infor-
mation leaflets (PILs) of GSL topical antifungal products
that were available for retail sale in Singapore. We evalu-
ated the labeling information for completeness using a
17-point completeness scoring system based on fulfillment
of 17 labeling requirements listed by the Singapore
Health Sciences Authority; for accuracy by comparing
with drug information references; for clarity by assessing
the use of scientific or lay language and any ambiguity of
instructions; for within-product consistency of informa-
tion between the product labels and PIL of each product;
and across-product variability of labeling information.
Qualitative analyses and descriptive statistics were
performed.

� 2012 The Authors
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Results: Of 51 products evaluated, the median complete-
ness score was 12 (range: 5–16). Although no product ful-
filled all 17 labeling requirements, most provided
information necessary for safe use of the products, includ-
ing contraindications (76.5% of the products), side effects/
precautions (86.3%) and when to consult a doctor
(78.4%). Information for use during pregnancy and lacta-
tion was provided in only 39.2% and 15.7% of the prod-
ucts, respectively. All products provided largely accurate
information. However, only 29.4% provided all the
patient information in lay language. In addition, clarity of
information in some products was affected by spelling/
grammatical errors (17.6%) and within-product inconsis-
tencies (15.7%).

Conclusions: Labeling information varied across the eval-
uated GSL antifungal products. This raises a need to
improve the adequacy of labeling information across GSL
medicines for their safe and effective use by patients.

442. Assessing Current Public awareness of Anti-
Counterfeiting Measures in Health Products

Xinhui Qiu,1 Cheong Hian Goh,2 Mui-Ling Tan,1 Wai-Ping
Yau.1 1Pharmacy, National University of Singapore,
Singapore, Singapore; 2Health Sciences Authority, Singapore,
Singapore.

Background: Currently, legitimate manufacturers employ
different anti-counterfeiting measures in health products
to combat counterfeiting and to safeguard public health.
Little is known if the public is aware of such measures for
product authentication.

Objectives: To assess the current public awareness of anti-
counterfeiting measures in health products, as well as
awareness in relation to perception and behavior.

Methods: We conducted a cross-sectional survey at vari-
ous public locations in Singapore. A self-designed ques-
tionnaire was used to assess the awareness, perception,
and behavior of the public on anti-counterfeiting mea-
sures. Pre-testing of the questionnaire was conducted
before the actual survey. The targeted survey participants
included citizens or permanent residents of Singapore,
who were 21 years and above, and were willing to partic-
ipate in the survey. Statistical analyses were performed
using SPSS software (version 19). Chi-square tests were
performed to evaluate awareness in relation to percep-
tion and behavior towards anti-counterfeiting measures.
A p-value of <0.05 was considered statistically
significant.

Results: Four hundred participants were surveyed
between December 2011 and January 2012. Of the 308
who had ever purchased health products, 40.6%
(n = 125) perceived themselves to be aware of anti-coun-
terfeiting measures in health products, but only 10.1%
(n = 31) demonstrated awareness as assessed from our
study. Their awareness of anti-counterfeiting measures in

health products was significantly associated with their
perceived level of confidence (on a five-point Likert scale)
in differentiating counterfeits from genuine health prod-
ucts (p < 0.001) and with their practice of checking if the
health products they purchased were genuine or counter-
feit (p < 0.001).

Conclusions: In Singapore, public awareness of anti-coun-
terfeiting measures in health products appears to be lack-
ing. Our findings suggest a need to raise public awareness
in order to promote the practice of checking health prod-
ucts during purchase and to increase consumer confidence
in safeguarding themselves against counterfeits.

443. Healthcare Professionals’ Attitudes towards Adverse
Drug Reaction Reporting in Nepal: A Factor Analytic Study

KC Santosh,1,2 Pramote Tragulpiankit,1 Sarun Gorsanan,3 I
Ralph Edwards.4 1Faculty of Pharmacy, Mahidol University,
Bangkok, Thailand; 2Bir Hospital, Kathmandu, Nepal;
3Faculty of Pharmacy, Siam University, Bangkok, Thailand;
4Uppsala Monitoring Centre, Uppsala, Sweden.

Background: Healthcare professionals’ attitudes towards
adverse drug reaction (ADR) play vital role to report any
encountered cases of ADR in their routine clinical prac-
tice. Inman has proposed ‘‘seven deadly sin’’ within
healthcare professionals which potentially discourage
them to report ADR cases. Besides, there are other pro-
posed reasons for under-reporting by different studies.

Objectives: To identify the factors discoursing ADR
reporting among healthcare professionals.

Methods: We conducted a cross-sectional study among
healthcare professionals; doctors, nurses and pharma-
cists; working at four Regional Pharmacovigilance Cen-
tre (RPC) of Nepal. Validated self-administered
structured questionnaires were randomly distributed to
450 healthcare professionals. The questionnaire was
designed to five level likert scale (one strongly disagree
and five strongly agree). Exploratory principle compo-
nents analysis of attitudes towards factors discouraging
ADR reporting was carried out applying varimax
rotation.

Results: Overall 333 questionnaires were received yielding
a 74.0% response rate. Respondents included 162 doctors,
135 nurses, 32 pharmacists, with four respondents who
did not mention their qualification. Exploratory principle
components analysis of attitudes towards factors discour-
aging ADR reporting produced three components above
the loading over 0.5. The three components included inse-
curity, conservative attitudes, and exhaustion.

Conclusions: This study identified factors discouraging
Nepalese healthcare professionals’ to report ADR.
Appropriate interventional as well as non-interventional
methods to generate positive attitudes would improve the
reporting rate among healthcare professionals.
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444. In-Site Measuring of the Role of Educational Package
To Increase GPs’ Awareness of ADR Reporting System

Hristina Lebanova,1 Emilia Naseva,2 Evgeni Grigorov,1

Veselina Stoyneva,1 Ilko Getov.1 1Faculty of Pharmacy,
Medical University-Sofia, Sofia, Bulgaria; 2Faculty of Public
Health, Medical University-Sofia, Sofia, Bulgaria.

Background: The reporting of adverse drug reactions
(ADRs) is fundamental to the safety surveillance of medi-
cines. The leading role in the process of discovery and
reporting an ADR belongs to physicians. Our study
hypothesis was based on literature research that doctors’
attitudes and knowledge of ADR reporting schemes are
determinants of reporting rates.

Objectives: The main objective of the study is to assess
the knowledge of general practitioners (GPs) of the phar-
macovigilance system and determine the influence of edu-
cation for improving their willingness to participate in the
‘‘yellow card’’ scheme.

Methods: A representative sample of 63 GPs from the
registered practices on the territory participated in the
study. An initial in-site interview was conducted assessing
their attitude and knowledge of the pharmacovigilance
system. A package of preliminary prepared educational
materials (leaflet, standing reminder card, brochure trans-
lated in Bulgarian – WHO/EDM/QSM/2002.2 and CD
with legislative documents and presentations) concerning
the reporting of ADRs was distributed to each physician.
After one month, an outgoing interview was carried out
to evaluate the impact of the educational materials. A sta-
tistical analysis including descriptive statistics and non-
parametric tests was used.

Results: The results of the intial interviews show that
34.9% of the GPs are acknowledged with the ADR
reporting system while this percentage in the outgoing
interview is 51.2% (32% alteration). The whole share of
the respondents who consider having any knowledge of
the ‘‘yellow card’’ system rises from 55.5% to 80.6%
(p < 0.05). The number of GPs who consider the report-
ing of ADRs as their basic responsibility has not signifi-
cantly changed – from 46% to 61.3% (p > 0.05). 87.1%
of the participants consider the provided educational
package useful for their everyday practice.

Conclusions: The GPs’ level of awareness of the Bulgarian
ADR reporting system is not sufficient. A significant share
of the responders does not consider ADRs reporting their
responsibility. Conducting education activities and distrib-
uting promotional materials is a possible intervention to
improve the reporting rates.

445. Sources of Information Supporting Drug Withdrawal
from the Market Due to Safety Reasons

Nuno Craveiro,1 Carlos Alves,1,2,3 Carlos Fontes-Ribeiro,2,4

Francisco Batel-Marques.1,2 1School of Pharmacy, University
of Coimbra, Coimbra, Portugal; 2Health Techonology
Assessment (HTA) Centre, Central Portugal Regional
Pharmacovigilance Unit, AIBILI, Coimbra, Portugal; 3Health
Sciences Research Centre (CICS), University of Beira
Interior, Covilhã, Portugal; 4School of Medicine, University of
Coimbra, Coimbra, Portugal.

Background: Market withdrawal of medicines due to
safety reasons is described to be preceded by a safety sig-
nal generation. Different methodologies for safety signal
generation have been advanced, although a gold standard
hasn’t been reached. Furthermore, the confirmation of the
previously generated signal is needed using safety data to
assess benefit/risk ratios to support medicines withdrawal
decisions.

Objectives: To identify the sources of information used by
drug regulatory authorities and by pharmaceutical com-
panies to support the decision-making process leading to
the withdrawal of medicines from the market due to safety
reasons.

Methods: A questionnaire was developed and sent to the
medicines agencies of countries belonging to the Program
for International Drug Monitoring of the World Health
Organization (PIDM/WHO) in order to identify: (1) med-
icines market withdrawn from 1990 to 2010 and, (2)
sources of information on which safety signals and with-
drawn decisions relied. Sources of information were classi-
fied according to: (1) spontaneous reports, case reports
and case series; (2) clinical trials; (3) observational studies;
(4) review of all safety data available; (5) animal and other
laboratory studies and (6) meta-analysis of clinical trails.

Results: The WHO and 97 of the 104 PIDM/WHO mem-
ber agencies were contacted, of which 72 replied. For the
studied period a total of 142 medicines were identified as
withdraw from the market. Spontaneous reports, case
reports and case series were the source of information for
signal generation for 86 (61%) cases, followed by clinical
trials, 22 (15%), animal and other laboratory studies 12
(8%), observational studies, 10 (7%), review of all safety
data available, 10 (7%) and meta-analysis of clinical trials
2 (2%).

Conclusions: Spontaneous reports, clinical case reports
and case series are the main source of information in sup-
porting the decision-making process of medicines with-
drawn from the market due to safety reasons.

� 2012 The Authors
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446. Non-Response in a Pharmacy and Patient Based
Intensive Monitoring System

Linda Harmark,1,2 Harmen Huls,2 Han De Gier,2 Kees van
Grootheest.1,2 1Netherlands Pharmacovigilance Centre Lareb,
s-Hertogenbosch, Netherlands; 2Pharmacotherapy and
Pharmaceutical Care, University of Groningen, Groningen,
Netherlands.

Background: Worldwide pharmacists play an increasingly
important role in pharmacovigilance. Web-based intensive
monitoring, WIM, is a new form of active pharmacovigi-
lance where pharmacists play a key role. Patients using
drugs which are monitored are identified in the pharmacy
and invited to participate in the active monitoring. Not all
patients who are invited will eventually participate.

Objectives: The aim of this study is to investigate non-
response bias in WIM. In addition, reasons for non-
response will be investigated in order to identify barriers
for participation.

Methods: The study population consisted of patients who
received a first dispensation of an anti-diabetic drug moni-
tored with WIB between 1 July 2010 and 28 February
2011. Possible non-response bias was investigated by com-
paring age, gender and the number of drugs used as co-
medication. Reasons for non-response were investigated
using a postal questionnaire.

Results: Responders were on average 4.5 years younger
and used 0.8 co-medication less. There were no differences
regarding gender. The main reason for non- response was
that information in the pharmacy lacked. Among the
patients who received information, and had access to in-
ternet but chose not to participate, little personal gain was
a reason for non-response.

Conclusions: The differences between responders and
non-responders should be taken into account when ana-
lyzing and generalizing data collected through WIM as it
might contribute to non-response bias. The relatively high
response to the postal questionnaire, together with the
answers about reasons for non-response show that
patients are willing to participate in a web-based intensive
monitoring system. The information given in the phar-
macy is crucial for their actual participation as such.

447. Patients’ Motives for Participating in Active Post
Marketing Surveillance

Linda Harmark,1,2 Miguel Lie-Kwie,3 Lisette Berm,2 Han De
Gier,2 Kees van Grootheest.1,2 1Netherlands Pharmaco-
vigilance Centre Lareb, s-Hertogenbosch, Netherlands;
2Pharmacotherapy and Pharmaceutical Care, University of
Groningen, Groningen, Netherlands; 3Apotheek de Murene and
Apotheek Stelle, Rotterdam, Netherlands.

Background: In a web-based intensive monitoring system,
patients the direct source of information . To date little is
known about patients’ motivation to participate in active

post marketing surveillance (PMS). Increased insight can
help us to better understand and interpret patient reported
information. It can also be used for developing and
improving patient based pharmacovigilance tools.

Objectives: The aim of this study is to gain insight into
patient motives for participating in an active PMS and
investigate their experiences with such a system.

Methods: A mixed model approach combining qualitative
and quantitave research methods was used. Semi-struc-
tured, in-depth, face-to-face interviews were the basis for
questionnaire development. The questionnaire contained
questions regarding patient demographics and questions
relating to their participation in an active PMS system.
Descriptive statistics were used to get an overview of the
patient’s characteristics, motives for participation and
experiences with the system. Relations between patient
characteristics and motives were analyzed using either a t-
test or a Chi-squared test.

Results: One thousand three hundred thirty-two (54,6%)
patients responded to the questionnaire. The main motive
for participation was altruism, for example ‘‘Other patients
can be treated better’’ (89%) and ‘‘I want to help health
care workers’’ (84%). Often experiencing ADRs or bad
experiences with drugs are not important motives. The
patient’s gender plays a role in the different motives for
participation. The overall opinion about the system is
positive.

Conclusions: The knowledge that patients participate in
this kind of research from an altruistic point of view will
supports the need of patient involvement in pharmacovigi-
lance.

448. Public Awareness of Adverse Drug Reactions and
Pharmacovigilance System in Korea

Jin Lee,1 Eunhee Lee,1 Jaewoo Jung,1,2 Minhye Kim,1,2

Hyeryun Kang,1,2 Sangheon Cho.1,2 1Regional Pharmaco-
vigilance Center, Seoul National University Hospital, Seoul,
Korea; 2Internal Medicine, Seoul National University
Hospital, Seoul, Korea.

Background: As more medications we used, the more fre-
quent adverse drug reactions (ADRs) we encounter. To
use drugs safely, we have to establish ADR reporting sys-
tem and let the public be aware of it.

Objectives: The purpose of this study was to evaluate the
attitude and knowledge of the public on ADRs and phar-
macovigilance system.

Methods: A survey was performed using a structured
questionnaire on 338 townspeople who participated in a
health fair in Seoul and 202 subjects visiting the outpatient
clinic in Seoul National University Hospital between 1st
September and 30th September 2010. The results were sta-
tistically analyzed by using the SAS Program. Chi-square
test was conducted.
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Results: Among 540 respondents, 79.6% have ever used
drugs in recent three years. Among subjects who ever took
medicine in recent years, 14.5% of publics and 34.7% of
outpatients experienced ADRs. A majority of the respon-
dents (93.1%) recognized ADRs as preventable partly or
completely. Responsibilities of compensation for ADRs
were mainly attributed to physicians (62.2%) and pharma-
ceutical companies (32.4%). Although 91.1% of the
respondents agreed that a national ADR reporting system
should be established, only 23.3% were aware of the cur-
rently existing spontaneous ADR reporting system in
Korea. More than half (53.5%) of the study subjects
responded simplification of reporting process is needed to
activate spontaneous reporting system in Korea in the
future.

Conclusions: The majority of respondents ever took medi-
cine and a fourth of them experienced ADRs. The great
majority of respondents agreed on the necessity of ADR
reporting but did not recognize the existing pharmacovigi-
lance system. Therefore the education and campaign for
the public should be reinforced in order to improve public
awareness.

449. A Nine-Year Review of Adverse Events Related to
Chinese Herbal Medicine Rhizoma Atractylodis Contaminated
with Tropane Alkaloids (2002–2011) in Hong Kong

Kin-chung Chow, Xiao-ling HU, Ka-yiu Yuen, Chi-hang
Lam, Ching-kan Leung, Man-kin Lam. Department of
Health, Hong Kong SAR, China.

Background: Rhizoma Atractylodis (RA) is a popular Chi-
nese herbal medicine (CHM) commonly used clinically to
remove dampness. RA is the dried rhizome of Atractyl-
odes lancea (Thunb.) DC. or Atractylodes chinensis (DC.)
koidz. (Fam. Compositae). It should be non-toxic, and
yet, from time to time anticholinergic poisoning related to
use of RA have been reported.

Methods: Based on an adverse incident reporting system
on CHM, poisoning cases related to consumption of RA
were reviewed to identify any risk factors and hence pre-
vention and control measures. Case records and investiga-
tion reports from January 2002 to May 2011 were
retrieved, descriptive statistics were used and literature
review was conducted.

Results: A total of 11 cases of anticholinergic poisoning
relating to consumption of RA were identified. Eight
(72.7%) were female and three (27.3%) were male. The
age ranged from 9 to 52 years with a median of
45 years. Two-third of the cases had <1 hour’s onset
time. The majority had consumed RA during spring-
summer (i.e., between April and August). The presence
of tropane alkaloids was detected in the urine of six
patients. From investigation reports, tropane alkaloids
were detected in four of supplier’s RA samples which
come from imports.

Conclusions: Epidemiological findings are compatible
with the pattern of use of RA. Contamination of RA by
tropane alkaloids have likely occurred at upstream of the
supply chain. Moreover, the competence of Chinese medi-
cines traders and practitioners to identify and control the
quality of the CHM at retail level are important to protect
public health. Professional training, trader and public edu-
cation would need to be enhanced to raise the awareness
of herb contamination and ensure proper identification of
the CHM. Targeted effort in spring-summer time (i.e.,
from April to August) is highly desirable.

450. Patient Reported Outcomes (PRO) Are Key to Post
Launch Safety and Risk Management

Anjan K Banerjee,1 Simon Ingate,1 Steven Mayall,1 Sally
Okun,2 David Clifford,2 Paul Wicks,2 James
Heywood.2 1Drug Safety, Regulatory and Risk Management,
Pope Woodhead & Associates, St Ives, Cambs, United
Kingdom; 2Patients Like Me, Boston, MA, United States.

Background: PROs may identify safety signals earlier, in
higher volume, in patient-relevant language with QoL
measures. PROsmay provide a richer patient-focussed pic-
ture of the safety profile of drugs with more accurate real-
world ADR incidence/prevalence and online AE reporting
can improve patient satisfaction with treatment. However
validated methodologies, scope and data sets are needed.

Objectives: The industry/ academic/ regulatory supported
PROSPER (Patient-Reported Outcomes Safety Event
Reporting) Consortium was convened to:

1. Champion PRO use as a novel source of useful real-
world efficacy and safety data (Defining PROs value in
providing real-world efficacy and safety information and
identify applications and where PROs can be useful)
2. Defining a standard for validating PROs and infor-

mation sources. (Methodologies for PRO information col-
lection, analysis and dissemination; Defining PRO-AEs
and differences from consumer reports; and a core data
set for PROs and PRO-AEs?)
3. Define an effective process for PRO use (Safety

reporting standards (PRO-AEs) for PRO websites; valid v
invalid data sources (e.g., non-industry sponsored Face-
book websites); Developing a framework/guidance for
using PROs and PRO-AE information?)
Methods: Literature review and consortium meetings to
filter prioritise and draft consensus guidance outlines
which were critiqued and tested against published evi-
dence where available. Hierarchy/validity of evidence was
based on published criteria.

Results: Draft validated cross industry guidance on
patient provided data and the PRO methodology used to
generate and validate it, with a particular focus on harms
and benefits of medicines, was developed. A core defini-
tion, and data set for signal evaluation was produced,
together with aceptable methodologies and a process for
verification of different methods.

� 2012 The Authors
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Conclusions: PROs can be used for: safety evaluation
(e.g., enhancing pharmacovigilance); Risk Management/
post authorisation safety and efficacy studies (PASS/
PAES); evaluating the effectiveness of risk minimisation;
improving patient treatment adherence; enhancing public
safety/risk communication. The draft guidance presented
needs further consultation prior to adoption.

451. Double Standard for Risk Minimization Program for
Thalidomide in Japan

Yukari Kamijima,1,2 Tsugumichi Sato,1,2 Kiyoshi
Kubota.1,2 1Department of Pharmacoepidemiology, Faculty
of Medicine, University of Tokyo, Tokyo, Japan; 2NPO Drug
Safety Research Unit Japan, Tokyo, Japan.

Background: In October 2008, thalidomide was approved
by the Ministry of Health, Labour and Welfare (MHLW)
on condition that the manufacturer implements the Tha-
lidomide Education and Risk Management System
(TERMS) capable of the real time monitoring of prescrip-
tion/dispensing of thalidomide and pregnancy test results.
Under the TERMS, the use of thalidomide is restricted to
the patients with multiple myeloma (MM). For disorders
other than MM, thalidomide is still imported by the indi-
vidual doctors and those patients are registered to the
Safety Management system for Unapproved Drugs
(SMUD) introduced by the MHLW in 2009. The SMUD
is a web-based registration system without the capability
of the real time intervention. Some patients with MM are
also registered to the SMUD.

Objectives: To estimate the number of females of child
bearing potential (FCBPs) registered to the TERMS and
SMUD.

Methods: The number of patients registered to the
SMUD and TERMS was obtained from the website
(http://www.smud.jp/ and http://www.fujimoto-pharm.-
co.jp/jp/iyakuhin/thalido/). We estimated and compared
the fraction of FCBPs in patients with MM, oncological
diseases other than MM (ODs) and other diseases (non-
ODs).

Results: A total of 530 patients (288 males and 242
females) were registered to the SMUD from March 2010
to December 2011 where the number of patients was 140
(mean age:70.7 years old; females: 55.0%), 277 (63.9 years
old; 45.9%) and 113 (60.4 years old; 33.6%) and the num-
ber of FCBPs was 1 (0.71%; exact 95% CI:0.02–3.92%),
14 (5.1%; 2.8–8.3%) and 13 (11.5%; 6.3–18.9%) for MM,
ODs and non-ODs, respectively (p < 0.0001 by the chi-
square test for the difference of the proportion of FCBPs).
The number of patients (with MM) registered to the
TERMS between October 2008 and early February 2012
was 5732. The number of FCBPs under the TERMS was
estimated to be 41 (2–225).

Conclusions: Although the SMUD is smaller, the esti-
mated number of FCBPs in the SMUD (28) was more

than half of that in the TERMS (41). This indicates that
patients with higher risk of pregnancy are covered by the
weaker system (SMUD). The unification of two systems
or, as the second best option, enhancement of the SMUD
is desirable.

452. Examining the Readability of Two Package Inserts for
Self-Medication in South Korea

Iyn-Hyang Lee, Hyung Won Lee, Nam Kyung Je, Sukhyang
Lee. College of Pharmacy, Ajou University, Suwon, Korea.

Background: Legal process is ongoing to allow remedies
for minor illnesses to be sold without professionals’ super-
vision in Korea. One of keys in ensuring that a patient
uses drugs safely and effectively in the absence of profes-
sional support is drug labelling, which has been seldom
stressed in Korea.

Objectives: To explore the readability and comprehensi-
bility of the information contained on two package
inserts.

Methods: A cross-sectional survey. Two package inserts
(acetaminophen and cold remedy containing acetamino-
phen) were tested among 51 potential consumers. Partici-
pants were recruited from the first year undergraduate
students in the Business Administration Department. Par-
ticipants underlined words they could not understand fully
or partially and answered 10 scenario questions. Primacy
outcomes were the numbers of underlined words and the
percentage of correct answers. Any differences between
participant characteristic groups were tested by student t
test, qui-square test or Fischer’s exact test.

Results: More than 80% of participants properly replied
in straightforward questions relating to indication, dosage,
duplication, use in pregnancy and contraindication, but
73% about formulation. Less than half answered correctly
in use of kids (41%) and in side effects (35%), when they
were asked with multiple choice formats. Only 37% of
participants could precisely indicate the duplication of
active ingredient in two study drugs. Participants identi-
fied 118 words which they hardly understood. The names
of drugs or diseases were frequently ranked high. Some of
participants felt challenged by sentences as well as individ-
ual words. Little discrepancy was observed in the compre-
hensibility between participants’ characteristics although
female participants reported less number of words they
could not understand (p = 0.011).

Conclusions: Korean consumers may face challenges to
understand drug information due to technical terms
understandable only to professionals and out-of-date
expressions provided by the current package inserts. To
secure safe and effective use of over-the-counter agents,
greater efforts should be made to develop a more con-
sumer friendly label.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1111/j.1399-5448.2012.03324.x
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453. Minimizing Patient Medication Errors: The Role of
Anxiety in Self-Injection Failures

Meredith Y Smith,1 Heather Coffin.2 1Risk Management,
Global Pharmaceutical Research & Development, Abbott
Laboratories, Abbott Park, IL, United States; 2UserCentric,
Oak Brook Terrace, IL, United States.

Background: Minimizing drug self-administration errors
is an important target for pharmaceutical risk minimiza-
tion. Some anti-tumor necrosis (anti-TNF) agents can be
self-administered subcutaneously. Despite significant ben-
efits associated with self-administration, self-injection can
be challenging for some patients. Psychological factors,
particularly injection anxiety, may play a role in this
regard. Importantly, such factors are amenable to risk
minimization interventions.

Objectives: To determine whether injection anxiety pre-
dicts self-injection failures.

Methods: Anti-TNF treatment patients were recruited
and assessed for socio-demographics, hand dysfunction,
and feelings about self-injection using the validated Self-
Injection Assessment Questionnaire (SIAQ). Participants
were assigned to one of three training conditions (written
instructions only; in-person training; in-person training
with time delay) and asked to perform a self-injection
using a placebo-filled pen or syringe.

Results: One hundred twenty-one participants were
recruited. Sixty-seven per cent were female and average
age was 49.6 years (±13.4). Fourty-nine per cent had
rheumatoid arthritis (RA), 20% had Crohn’s Disease
(CD), and 31% had plaque psoriasis (Ps). Fourteen per
cent reported high injection anxiety (SIAQ value of
between 0 and 3) at baseline. The correlation coefficient
between self-injection experience and injection anxiety was
0.217 (p < 0.017) (higher SIAQ score = lower anxiety).
Injection failures were experienced by 12 participants. A
logistic regression analysis controlling for age, sex, years
diagnosed and experience self-injecting (yes/no) showed
that those with higher injection anxiety at baseline were
1.24 times more likely subsequently to fail when self-inject-
ing (p < 0.047).

Conclusions: Results indicate that the higher a patient’s
anxiety level is prior to self-administering a medication the
greater the likelihood that he/she will have an unsuccessful
injection. Such findings are consistent with prior research.
Screening patients for injection anxiety prior to self-injec-
tion training can help to identify those most in need of
additional support in regard to self-injecting. Patient
instructions might also be enhanced by including messag-
ing addressing self-injection anxiety.

454. Indicators of Drug-Seeking Aberrant Behaviours during
Post-Marketing Use of Fentanyl Buccal Tablets: Risk Scores
in Support of Risk Management

Vicki Osborne,1,2 Deborah Layton,1,2 Carole Fogg,1,2 Saad
AW Shakir.1,2 1Drug Safety Research Unit, Southampton,
United Kingdom; 2School of Pharmacy and Biomedical
Sciences, University of Portsmouth, Portsmouth, United
Kingdom.

Background: Problematic prescription drug use includes
misuse (‘‘non-medical use’’), addiction and unsanctioned
diversion, and is reflected by drug-seeking aberrant behav-
iours. As part of a Modified Prescription-Event Monitor-
ing study of Effentora� (fentanyl citrate buccal tablet;
Cephalon), use of risk scores is being explored to identify
patients at elevated risk of addictive behaviour and/or
with aberrant behaviours.

Objectives: To characterise the nature and types of indica-
tors of aberrant behaviour and risk factors for dependence
reported during Effentora� [/sup]treatment.

Methods: An observational cohort post-marketing sur-
veillance study. Exposure data from dispensed prescrip-
tions issued by general practitioners (GPs) March 2009-
April 2011. Outcome data (including events, selected clini-
cal characteristics) from questionnaires sent to GPs 6+
months after 1st prescription for each patient. Question-
naires requested potential risk factors for substance misuse
(dependence/addiction indicator) and aberrant behaviours
(abuse indicator). Descriptive statistics and simple (non-
weighted) risk scores were constructed on aggregate
counts for indicators.

Results: Final cohort = 551 patients. Factors associated
with dependence (% cohort): smoking = 21.6%, alcohol
misuse = 3.3%, psychiatric disorders = 7.6% and previ-
ous history of substance misuse = 1.6%. Most patients
had no factors associated with dependence (73.7%, risk
score = 0); 26.3% had risk score ‡1. Aberrant behaviours
reported (% cohort): overwhelming focus on opioid
issues = 2.4%; escalating drug use = 5.3%; unclear aeti-
ology of pain = 4.0%; loss of medication = 1.1%; mul-
tiple requests from different prescribers = 1.6% and
unsanctioned diversion = 0.2%. Most patients had no
aberrant behaviours reported (91.8%, risk score = 0);
8.2% had risk score ‡1.

Conclusions: The frequency of aberrant behaviours and
indicators of dependence was low, though there were
potential risk factors for misuse reported in some patients.
Risk scores could provide useful tools to inform on post-
marketing risk management of products. Identifying/
studying such indicators is a useful research approach,
however further development work is needed.

� 2012 The Authors
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455. Completing Epidemiology Questionnaires Incorporated
into Cancer Clinical Trials: A Patient Preference Analysis

Henrique Hon,1 Ehab Fadhel,1 Jalal Ebrahim,2 Lawson
Eng,3 Anthony La Delfa,3 Luke Harland,1 Kimberly
Tobros,1 Dolly Han,2 Christine E Simmons,2 Zahra
Kassam,4 Wei Xu,1 Geoffrey Liu,5 Sinead Cuffe.5 1Ontario
Cancer Institute, Princess Margaret Hospital, Toronto, ON,
Canada; 2St. Michael’s Hospital, University of Toronto,
Toronto, ON, Canada; 3Princess Margaret Hospital,
University of Toronto, Toronto, ON, Canada; 4Southlake
Regional Cancer Centre, Newmarket, ON, Canada;
5Department of Medical Oncology and Hematology, Princess
Margaret Hospital, Toronto, ON, Canada.

Background: Collecting epidemiological data can help dis-
cover associations between epidemiological factors and
disease propensity or outcomes, and is critical in the new
area of personalized medicine. However, to date, little
data has been collected to evaluate the willingness of clini-
cal trial patients to complete these questionnaires.

Objectives: To assess patient willingness to complete epi-
demiological questionnaires if incorporated into clinical
trials.

Methods: Cancer patients were interviewed to identify
their levels of interest using hypothetical scenarios. Patient
preferences and demographic information were analyzed
using chi2 tests.

Results: Six hundred ninety-two patients [51% female,
median age of 59 year (18–91)] of all solid/liquid tumor
diagnoses from a tertiary cancer centre, an academic hos-
pital, and a community hospital were asked directly
whether they were willing to complete an epidemiological
questionnaire in addition to normal clinical trial proce-
dures. Eighty-eight per cent answered affirmatively, 4%
would not answer such a questionnaire under any circum-
stances, 5% were unsure, and 3% opted out. Fourty-four
per cent were willing under any circumstances (i.e., ada-
mant). Patients were more adamant if they had better per-
formance status (ECOG 0–1 vs. 2–4; 49% vs. 30%
p = 0.002). Preference for the length and timing of such
questionnaires was also asked about. If delivered in a sin-
gle visit, an average of 5.2 pages (SD 5.3) or 30 questions
(SD 28), and of 15 minute (SD 9.0) duration was consid-
ered acceptable. Over several visits (as can happen in a
clinical trial), patients accepted 3.3 pages (SD 3.1) or 21
questions (SD 20), requiring 10 minute (SD 7.7) per visit,
over 2.2 visits (SD 0.7). Seventy-one per cent wanted the
questionnaire to be voluntary. Patients generally preferred
paper-based questionnaires (49%); 32% preferred elec-
tronic-based, and 18% had no preference.

Conclusions: Cancer patients overwhelmingly agreed to
complete a variety of formats for voluntary, short epide-
miological questionnaires when included in a clinical trial.
Performance status was associated with willingness. In-
depth correlations to the types of questions patients would

accept (habits, sexual history, etc.) will be presented at the
conference.

456. REMS – Lesson Learned from Effectiveness Assessments

Ken Hornbuckle, Amanda McDaniel, Debbie Gash,
Meghan Jones, Brande Ellis, Nayan Acharya. Office of Risk
Management and Pharmacoepidemiology, Eli Lilly and
Company, Indianapolis, IN, United States.

Background: In 2007, FDA Amendments Act granted
FDA the authority to require a Risk Evaluation and Miti-
gation Strategy (REMS) for drugs associated with serious
safety risks. FDA issued a draft guidance to industry on
the format and content of REMs. This guidance does not
address methods to assess effectiveness of REMS pro-
grams. As sponsors of products with REMS, we have had
experience assessing REMS with communication plans
for patients and health care providers (HCPs) as well as
REMS with Elements to Assure Safe Use (ETASU).

Objectives: To utilize various methods, including surveys
and interviews, to assess effectiveness of communicating
risks related to a product with a REMS program.

Methods: Surveys were initially developed and conducted
to assess patient and HCP understanding of the risks
described in the REMS program, as well as receipt of
product-specific communications. For topics with patient
and HCP understanding less than desired, follow-up inter-
views were conducted to better understand the root causes
of those results.

Results: We identified multiple causes for the lower than
desired understanding of risks for the REMS products
beyond the quality and availability of written materials
(e.g., Med Guides, product labels, HCP letters) to respon-
dents: (1) complexity of survey questions led to unex-
pected answers that did not reflect respondent awareness
or understanding; (2) relevance was a common theme
where patients were not interested in risks that did not
specifically pertain to them, (3) some patients had emo-
tional reasons for not responding to risk information; (4)
many physicians distrusted information provided by phar-
maceutical companies and preferentially accessed alternate
sources for product information.

Conclusions: REMS program assessments should con-
sider a multi-modality approach to assess the effectiveness
of a REMS with a communication plan, including consid-
eration in the design, implementation, and measurement.
These lessons should also be utilized to help develop
future guidances and standards.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1111/j.1399-5448.2012.03324.x
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457. Lessons Learned with Risk Minimization Activities in the
US and EU

Ken Hornbuckle, Amanda McDaniel, Debbie Gash,
Meghan Jones, Brande Ellis, Nayan Acharya. Ofice of Risk
Management and Pharmacoepidemiology, Eli Lilly and
Company, Indianapolis, IN, United States.

Background: In recent years, safety legislation in the US
and EU requires sponsors to implement risk minimization
plans (RMiPs) to manage risks and ensure the benefits
outweigh the risks for a medicinal product. We have
observed variability in the types of risk minimization
activities (RMAs) commonly used and their effectiveness
across regions.

Objectives: To provide examples of RMAs required in the
US and EU and discuss whether specific approaches are
more or less effective across regions. In addition, consider-
ations for the development of RMiP for the launch of a
global product will be described.

Methods: Comparisons between the RMAs required in
the US and EU will be presented along with a qualitative
discussion of the strengths and limitations of these activi-
ties and their effectiveness in achieving risk minimization
objectives.

Results: There are many different approaches to minimize
the same risk of a medicinal product across regions. These
may include such activities as communication plans, train-
ing/educational programs, registries, laboratory tests, drug
utilization studies, and/or controlled distribution. The
selection of the RMAs may vary across regions due to the
differences in country-specific regulatory requirements
and medical practice. In addition, there are varying expec-
tations about how best to measure effectiveness of these
activities, which continue to evolve.

Conclusions: In addition to labeling and pharmacovigi-
lance activities, a sponsor should determine if there are
significant risks that can impact the benefit-risk balance
and plan RMA accordingly. While planning for RMAs
the sponsor should consider the country-specific regula-
tions and the practice of medicine in the region. Methods
for evaluation of effectiveness need to be considered as
part of the approach a priori.

458. Specialist Cohort Event Monitoring Studies at the Drug
Safety Research Unit – A New Paradigm

Vanessa Marshall,1,2 Saad A Shakir.1,2 1Drug Safety
Research Unit, Southampton, United Kingdom; 2University of
Portsmouth, Portsmouth, United Kingdom.

Background: Specialist Cohort Event Monitoring studies
have been developed at the Drug Safety Research Unit
(DSRU) in response to a need to provide drug safety sur-
veillance in secondary care settings to complement that
already well-established in primary care through it’s tech-
niques of Prescription Event Monitoring (PEM) and more

recently in modified PEM studies. Already many of its
studies are undertaken at the request of the UK medical
regulator, the MHRA, as part of a Risk Management
Plan (RMP) for a newly-licensed drug.

Objectives: In the UK, often the choice of drugs pre-
scribed in primary care is guided by clinical experience
and recommendations from experts and therapeutic com-
mittees in secondary care. In order to recognise this and to
fulfil this safety surveillance need, the DSRU have now
adapted the principle of PEM to prospectively monitor
the use and safety of a new drug prescribed to a patient
population under the care of specialists. This new method-
ology has developed in parallel with the new European
Medicines Agency (EMA) regulatory requirement for
pharmaceutical companies to undertake a Risk Manage-
ment Plan as part of the post-marketing safety monitoring
on some of their newly-licensed drugs.

Methods: Patients are identified through a network of
specialists, and data on individual patient’s general health,
medical history, exposure and outcomes on exposure and
outcomes captured systematically, after consent has been
obtained. Like PEM and mod PEM, SCEM studies pro-
vides the opportunity to identify events that may not have
been suspected as being due to the drug under surveil-
lance. Extensions to monitor long-term safety and use is
also possible.

Conclusions: By capturing data in specialist care through
SCEM registries, safety data is collected on those who
may be more complex in terms of underlying disease, co-
morbidities and concomitant medications than in the gen-
eral disease population seen in PEM and Mod PEM stud-
ies and this addition to the drug safety methodology
repertoire of the DSRU can meet the requirements of
Risk Management Planning as part of a new paradigm in
pharmacovigilance.

459. Use of Recommendations in Implementing
Pharmacoepidemiology Studies for Vaccines

Leslie Montigon,1 GLC Ferreira.2 1University of Bordeaux,
Bordeaux, France; 2Global Epidemiology, Sanofi Pasteur,
Lyon, France.

Background: Several methodology guidelines have been
developed to support post-authorization safety stud-
ies.Vaccines often require adapted risk management prac-
tices. A systematic review of recommendations from
methodology guidelines has not been performed focused
on safety studies of vaccines.

Objectives: To compare the various guidelines’ recom-
mendations for vaccines’ safety studies. To assess the com-
pliance of a selection of studies with existing
recommendations. The secondary objectives were: to
develop a list of methodology recommendations, to iden-
tify areas not covered by the guidelines; and to develop
best practice recommendations for these areas.

� 2012 The Authors
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Methods: A systematic search was performed to identify
guidelines referred in Pubmed, scientific publications and
relevant organizations’ websites. The authors of a sample
of published studies,indexed in Pubmed, were contacted
to obtain the protocol, the statistical analysis plan and/or
the report of the studies. A framwork to review the study
methodology was adapted from the STROBE Statement.
Proposals for good methodological practices were devel-
oped based on examples from the analysed studies.

Results: Thirteen guidelines were selected. Of these, 552
recommendations were recorded and merged into 135 sim-
plified recommendations. These were applied to the analy-
ses of each study. Twenty studies were selected. The
response rate from the authors was 36%. Twenty-one per
cent of recommendations were assessed as ‘‘Not applica-
ble’’, 45% assessed as not respected based on the available
documents, and 34% assessed as respected. Five areas not
directly covered by the existing guidelines concerning the
methodology of vaccine studies were defined, namely: defi-
nition, ascertainment and measurement of exposure.

Conclusions: The thirteen guidelines reviewed were consis-
tent, however the recommendations were heterogenous
across documents and study types. Best practices in vac-
cines safety studies were proposed to complete gaps in the
methodology recommendations. This methodological
work contributed to enhance the quality and harmoniza-
tion of methodologies to assess the benefit/risk balance of
vaccines.

460. Development of the Post-Marketing Requirements
(PMR) Database

Julie Mouchet,1 Marine Albrieux,1 Will Maier.2
1Epidemiology, MAPI Research Trust, Lyon, France;
2Epidemiology, REGISTRAT-MAPI, London, United
Kingdom.

Background: Post-marketing surveillance for adverse
effects has become an essential element of new drug and
medical devices development in the European Union and
the USA.

Objectives: The objective of this study is to present an
overview of the content of a database gathering the details
of Post-Marketing Requirements (PMRs), i.e., studies
requested by the following regulatory agencies: European
Medicines Agency (EMA, EU), the Food and Drug
Administration (FDA, USA), and the Haute Autorite de
Sante (HAS, France).

Methods: All drug approvals published by the EMA, the
FDA, and the HAS between January 1, 2005 and Decem-
ber 31, 2011 were reviewed to retrieve PMRs. The infor-
mation was categorized as follows: product description
(brand name, INN, indication, etc.), application details,
PMR details, and information source.

Results: For the FDA, we reviewed 763 original approv-
als and 944 supplements and included, respectively, 201

and 110 drugs approved with PMRs. For the EMA, we
reviewed 349 marketing authorizations and included 38
files with PMRs. For the HAS, 3674 opinions were pub-
lished in this interval with only 174 opinions with PMRs.
Many requests of the HAS were long-term follow-up stud-
ies. About 43% of the PMRs requested by the FDA were
pediatric studies. Actually, the EMA also requires pediat-
ric studies but under a Pediatric Investigation Plan (PIP).
Since 2005, 21 PIPs have been requested. Whatever the
agency, all kinds of indications are covered by the PMRs,
e.g., treatment of sepsis, asthma, malaria, depressive disor-
der, etc.

Conclusions: This project will be a unique source of cen-
tralized information about PMRs requested in Europe
and in the US. It will be useful to observe the current
trends in studies requested, to anticipate the demands, and
to integrate the studies as early as possible in the product
development process. The Post-Marketing Requirements
database will be available online in an independent web-
site, with access by subscription.

461. Patient’s Educational Material as a Tool To Minimise
Risks of Centrally Authorised Products in Europe

Madalena Arriegas, Antonio Addis, Ana Hidalgo-Simon,
Annalisa Rubino. Pharmacovigilance and Risk Management,
European Medicines Agency, London, United Kingdom.

Background: Risk Minimisation Measures (RMM) are
pivotal to therapeutic risk management. For most medi-
cines routine RMM are adequate to ensure their safe and
effective use. However, additional RMM may be needed
to manage important safety concerns. Additional RMM
of Centrally Authorized Products (CAPs) in Europe are
reflected as conditions or restrictions in the European
Product Assessment Reports (EPAR). According to cur-
rent guidance additional RMM may include educational
programs to inform and guide healthcare professionals
(HCP) and/or patients. However educational tools to tar-
get patients are not fully characterised. In the context of
the new pharmacovigilance legislation accumulated expe-
rience was reviewed to inform guidance update.

Objectives: To describe educational tools for patients as a
means of additional RMM for CAPS in Europe.

Methods: For all CAPs approved at 31/12/2011 EPARs
were searched for additional RMM containing educa-
tional programs. Information was complemented with
data from the European Medicines Agency databases.
Two researchers reviewed independently the data for clas-
sifying educational tools targeting patients.

Results: Of 639 CAPs, 98 were approved subject to condi-
tions, consisting of educational programs and 68/98 were
subject to restricted medical prescription. Of the 98 educa-
tional programs 54 targeted only HCP; 40 were for HCP
and patients, and four were only for patients. Educational
tools for patients included alert card, reminder card, and
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other communication tools. For 12/44 CAPs no details of
the tools used were available. For 14 CAPs alert cards
were used to serve different purposes irrespectively of por-
tability or urgency criteria and only 4/14 cards were part
of labeling; reminder cards were used for five CAPs; for
13 CAPs tools included ‘‘booklet’’ or ‘‘patient card’’ to
increase awareness and to guide on best actions on
selected risks.

Conclusions: This review highlighted inconsistency in the
use of patient’s educational tools, particularly the alert
card and its inclusion in the labeling. Further guidance
should facilitate the selection of the most valuable
approach to inform and guide patients on the safe and
effective use of medicines.

462. Effectivenesss of Risk Minimisation Measures: A Review
of Centrally Authorised Products in the EU

Irina Caplanusi, Annalisa Rubino, Ana Hidalgo-Simon,
Peter Arlett. Pharmacovigilance and Risk Management,
European Medicines Agency, London, United Kingdom.

Background: In the European Union (EU) it is a pharma-
covigilance requirement to measure the effectiveness of
additional risk minimisation measures (aRMM) which are
imposed as a condition/restriction to Centrally Authorized
Products (CAPs). This evaluation is pivotal to inform the
safety specification of a product through its lifecycle and
to ensure that adequate measures are adopted for its safe
and effective use. However anedoctical experience at the
European Medicines Agency (EMA) suggested inconsis-
tencies and limitations in the measures of effectiveness of
aRMM.

Objectives: To describe measures of effectiveness of
aRMM imposed as a condition to the initial authorisation
of CAPs in the EU.

Methods: We searched the European Product Assessment
Report (EPAR) database for CAPs authorised between
01/01/2006 and 31/12/2010 and subject to aRMM
described in the EPAR Annex 127a. Two reviewers inde-
pendently assessed data from the EMA databases to
describe systematically the target and frequency of
aRMM, proposed measures of effectiveness, and their
timing.

Results: Of the 330 CAPs authorized in 2006–2010, 50
were subject to conditions outlined in the EPAR. Addi-
tional RMM targeted healthcare professionals (HCP) and
patients (34/50), only HCP (15/50) or patients (1/50). Fre-
quency of interventions was not reported for 28 CAPs, or
it was described as ‘‘at launch’’ or ‘‘continuously’’ for 16
and five CAPs, respectively. Measures of effectiveness
included incidence (registry, cohort) or drug utilization
studies only for six and four CAPs, respectively; physician
and/or patient surveys were used for 18 CAPs and were
combined with analytical studies only in 4/18 CAPs.
Adverse event reporting was the only effectiveness

measure described for 14 CAPs, while no measures were
available for seven CAPs. Timing of assessment was miss-
ing for the majority of CAPs.

Conclusions: This review highlighted inconsistencies in the
measure of aRMM effectiveness. Timing of effectiveness
measures was an important missing element. The system-
atic monitoring of aRMM effectiveness should include an
assessment of the implementation process combined with
a measure of risk reduction. Further guidance appears to
be warranted.

463. Validation of the Draft FDA Blueprint for Prescriber
Continuing Education Program for ER/LA Opioids: An
Evidence-Based Approach

Gary Slatko, Marc DeLuca. ParagonRx, Newark, DE,
United States.

Background: Failure Mode and Effects Analysis (FMEA)
is a proactive, systematic, and validated risk evaluation
and program design methodology used in risk intensive
industries. In this study a pharmaceutical adaptation of
FMEA was used to evaluate one critical component pro-
posed by FDA for the extended release/long-acting (ER/
LA) opioids REMS.

Objectives: The draft FDA Blueprint for Prescriber
Continuing Education Program for ER/LA Opioids
(Blueprint) was compared to the results of an FMEA pre-
viously conducted in collaboration with a manufacturer of
a new ER/LA opioid product.

Methods: The care delivery process was analyzed for fail-
ures and potential causes and interventions were selected
to mitigate failures. The setting included outpatient ER/
LA opioid prescribing, dispensing, administration, and
monitoring.

Results: The primary outcome of the study was a compre-
hensive list specifying content gaps between the Blueprint
and the content specified by an FMEA of the care delivery
process for ER/LA opioids. Findings include:

1. Thirty-three possible content gaps were identified
(i.e., content specified by FMEA but not the Blueprint).
Also 16 items were considered ‘‘of indeterminate need’’
(i.e., content included in the Blueprint but not FMEA).
2. Sixty nine per cent of the FMEA specified that con-

tent for communications to HCPs was adequately
addressed by the Blueprint. Selected examples of gaps
included: assess continuum of opioid use & response, do
not to write for more pills than patient may need (mini-
mize potential for stockpiling), confirm opioids are not
being prescribed by other HCPs.
3. Seventy-five per cent of the Blueprint content items

were also specified by FMEA. Selected examples of con-
tent of indeterminate need included: document all evalua-
tion/treatment plans, be aware of federal/state regulations,
use prescription drug monitoring programs (PDMPs).
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Conclusions: Proactive evaluation of the Blueprint with
FMEA identified content gaps that can be corrected prior
to implementation of the ER/LA Opioid REMS. FMEA
is a useful methodology for validating and improving the
design of future REMS programs. Additional validation
is being conducted using other data; the results will be
available shortly.

464. Communicating Quantitative Benefit and Risk
Summaries in Promotional Labeling or Print Advertising: A
Literature Review

Suzanne L West,1,2 Linda Squiers,1 Lauren McCormack,1

Brian G Southwell,1 Emily S Brouwer,1,2 Vanessa
Boudewyns,1 Helen Sullivan,3 Amie O’Donoghue.3 1RTI
International, RTP, NC, United States; 2Epidemiology,
Gillings School of Global Public Health, Chapel Hill, NC,
United States; 3FDA, Silver Spring, MD, United States.

Background: Under the Food, Drug, and Cosmetic Act,
promotional materials for prescription drugs must strike a
fair balance in presentation of risks and benefits.

Objectives: This literature review addressed whether addi-
tion of quantitative summaries on the benefits and risks of
prescription drugs in a standardized format (e.g., a table
or drug facts box) to promotional labeling or print adver-
tising improves health care decision-making.

Methods: We used PubMed for the literature search limit-
ing to the English language, the core clinical journals, and
journals frequently publishing risk communication
research. An Expert Panel provided guidance on the
search strategy and suggested citations to include. Two
reviewers independently reviewed the titles and abstracts
for inclusion. We reviewed the full text for citations meet-
ing the inclusion criteria to see if they communicated risk/
benefit information either: (1) numerically (e.g. percent)
vs. non-numerically (e.g., increased risk) or (2) numeri-
cally using different formats. Publications that met these
criteria were abstracted into standardized evidence tables.

Results: We identified 674 relevant publications, of which
52 met our criteria for inclusion. Thirty-sevent of these
articles focused on drugs. Presenting numeric information
appears to improve understanding of risks and benefits
relative to non-numeric presentation; presenting both
numeric and non-numeric information when possible may
be best practice. No single specific format or graphical
approach emerged as consistently superior. Our review
also suggested numeracy and health literacy are variables
that deserve more empirical attention as moderators.

Conclusions: There are limitations of the current litera-
ture, the most important of which is tendency to use hypo-
thetical (rather than actual) risk/benefit scenarios for drug
use in people without the condition. A limitation of our
review is possibly omitting some articles by only using
PubMed for our search. Despite limitations, the evidence
suggests that people seem to prefer numeric presentation

of risk information; such presentation has been linked to
greater knowledge gain and more accurate risk percep-
tions.

465. Abstract withdrawn by author.

466. Measurable Recommendations of Additional Risk
Minimisation Measures of Medicinal Products in the EU

Inge M Zomerdijk,1 Gianluca Trifirò,2 Fakhredin A Sayed-
Tabatabaei,3 Sabine MJM Straus,4 Miriam CJM
Sturkenboom.5 1Erasmus University Medical Center,
Rotterdam, Netherlands; 2Univerity of Messina, Messina,
Italy; 3Medicines Evaluation Board, The Hague, Netherlands;
4Erasmus University Medical Center, Rotterdam, Netherlands;
5Erasmus University Medical Center, Rotterdam, Netherlands.

Background: With the new EU pharmacovigilance legisla-
tion monitoring the outcome of risk minimisation mea-
sures (RMM) will become mandatory. It is an area that is
still underdeveloped.

Objectives: To describe the recommendations of the addi-
tional RMM of centrally authorised products (CAPs) and
to evaluate whether and how effects of recommendations
would be measurable, in particular through use of existing
observational data.

Methods: European Public Assessment Reports of CAPs
were reviewed to identify key elements of the additional
RMMs. Key elements were classified as: (1) measurable
using routinely collected data from actual care, (2) mea-
surable through de novo data collection or (3) not measur-
able. The specific type of data needed to study the
compliance to the recommendations were identified for
each key element.

Results: As of 1st April 2011 68 CAPs with additional
RMMs were identified, which in total contained 823
key elements. One hundred eighty-one key elements
(22%), which mainly included recommendations regard-
ing prescription and patient monitoring prior to or dur-
ing treatment, were considered measurable using
routine care databases. Four hundred ninty-four key
elements (60%) were only measurable when additional
data will be collected. The majority of these key ele-
ments included information for health care profession-
als and patients, and instructions for patients regarding
treatment use. Recommendations requiring an action of
health care professionals can be monitored in routine
care databases using prescription data and other clinical
data i.e., laboratory values, medical diagnosis. Ques-
tionnaires and observations can be used to collect data
on knowledge and behavior of health care professionals
and patients.

Conclusions: Databases which reflect actual care could
play a role in the rapid assessment of the effects of the
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additional RMMs. The proportion of recommendations
that are measurable using routine care databases is rela-
tively low at this moment and could be improved by for-
mulating key elements with objectives requiring a specific
action. This should be considered during the design of
‘Conditions and requirements of the marketing authoriza-
tion regarding safe drug use’.

467. Difference in Rates of Abuse Following Reformulation of
Extended Release (ER) Oxycodone Using Data from the
Radars� System Poison Center Program

S G Severtson,1 B B Bartelson,1 J Davis,1 A Munoz,2 M F
Schneider,2 P M Coplan,3 H D Chilcoat,2,3 J L Green,1 R C
Dart.1,4 1Rocky Mountain Poison & Drug Center, Denver
Health and Hospital Authority, Denver, CO, United States;
2Johns Hopkins University, Baltimore, MD, United States;
3Risk Management and Epidemiology, Purdue Pharma L.P.,
Stamford, CT, United States; 4Denver School of Medicine,
University of Colorado, Denver, CO, United States.

Background: In August 2010, Purdue Pharma introduced
a reformulated extended release (ER) oxycodone product
(ORF) that is intended to deter crushing and forms a gel
when dissolved, with the goal of deterring abuse through
routes that require tampering.

Objectives: This study examines whether there was a
decline in rates of abuse of ER oxycodone reported to poi-
son centers participating in the RADARS� System after
introduction of ORF. Poison centers participating in the
program covered 90% of the US population in the 3rd
quarter of 2011.

Methods: Mentions of ER oxycodone and other prescrip-
tion products (‘‘exposures’’) were obtained on a quarterly
basis from participating poison centers. Intentional expo-
sures were coded abuse or non-abuse (misuse, self-harm,
withdrawal, or unknown). Rates were calculated for abuse
and for non-abuse intentional exposures per 100,000 pop-
ulation and per 1,000 unique recipients of dispensed drug
(URDD) for each year/quarter. 10/2008 through 9/2010
was considered the period before and 10/2010 to 9/2011
was considered the period after introduction of ORF. The
mean abuse rates for ER oxycodone as well as other pre-
scription opioid drugs were compared before and after
introduction of ORF using negative binomial regression.

Results: There was a 34% (95% CI: 25–42%) decline in
the average abuse rate of ER oxycodone per 100,000 pop-
ulation and 30% (95% CI: 20–38%) decline in the rate
per 1,000 URDD after the introduction of ORF. These
declines were greater than changes observed for other opi-
oids excluding ER oxycodone and declines observed in
ER oxycodone non-abuse rates.

Conclusions: Our results suggest that the introduction of
the reformulation was followed by a decline in rates of
abuse of ER oxycodone products manufactured by Pur-
due reported to poison centers participating in the

RADARS� System. The observed decline for abuse was
greater than that for other prescription opioids and that
for non-abuse intentional exposures for ER oxycodone.

468. Abstract withdrawn by author.

469. Use of Recently Developed Substances as Doping in
University Athletes and Risk of Adverse Reactions

Oleksandr V Matvieiev,1 Natalya V Matvieieva,2 Ekaterina
Yu Yeremenko.2 1Clinical Pharmacology and Pharma
cotherapy, Crimea State Medical University, Simferopol,
Crimea, Ukraine; 2Physical Rehabilitation and Sport
Medicine, Crimea State Medical University, Simferopol,
Crimea, Ukraine.

Background: Success of modern pharmaceutics, develop-
ment of new pharmacological groups and medicines form
background conducive to use of new agents as doping in
sport. Additional unfavorable factor that influence on
doping abuse in Ukraine is a lack of modern laboratories.
The use of new substances in not-professional athletes,
i.e., in university sport is not well studied.

Objectives: To study incidence of new substance use as
doping in university athletes and to determine the concrete
drugs used by them.

Methods: Two hundred twelve sportsmen which partici-
pate in team sport (football, volleyball and basketball),
runners, gymnasts, boxers and wrestlers were anony-
mously asked about drugs they used during training and
competition. We used own questionnaire focused on
effects of medicine that is taken by sportsman and its side
effects.

Results: We have found that 29 (13,68%) asked persons
took or take a drug ‘‘to improve their professional skills’’.
No one medicine mentioned in answers is included in the
2011 Prohibited List (International standard) of World
anti-doping agency (WADA). The most frequent drug (18
cases – 8.49%) taken by sportsmen is trimetazidine that
improve myocardium metabolism and increase its toler-
ance to hypoxia. In all cases it was chosen by athletes of
team sports. Another metabolic agent thiotriasoline was
used in five (2.36%) cases (four football players and one
boxer). Ivabradine was mentioned in six (2.83%) answers
(three boxers, two wrestlers and one runner) and silymarin
- in two answers (wrestlers). Two questionnaires contain
information about rash caused by thiotriasoline, 1 - about
rush caused by trimetazidine and one about tachycardia
due to trimetazidine use.

Conclusions: University sportsmen is high risk group of
off-label use of modern medicines as doping. The use of
trimetazidine, thiotriasoline, ivabradine and silymarin in
athletes is not prohibited but need more detailed discus-
sion about inclusion of them in WADA warning list or in
list of prohibited substances because they may favor
unfair competition and due to risk of adverse reactions be
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harmful for health. The development of laboratory tests
which allows revealing of these substances in organism are
also necessary.

470. A Six-Year Review of Adverse Events Related to
Yunaconitine and Crassicauline A (2006–2011) in Hong Kong

Oi-lai Tsoi, Ka-yiu Yuen, Jackie Leung, Ronald
Lam. Department of Health, Chinese Medicine Division,
Hong Kong, China.

Background: Investigation on Chinese medicine related
adverse events is important to protect public health. The
Department of Health (DH), Hong Kong SAR, has
received notifications of adverse events related to two dis-
tinctive aconitum alkaloids, yunaconitine and crassicau-
line A since 2006.

Objectives: To identify contributing factors to poisoning
by the two alkaloids so as to inform public health control
strategies.

Methods: The database of the Adverse Incident Report-
ing System for Chinese Medicine was retrieved. Case
records related to aconitine poisoning were studied to
identify distinctive epidemiological, clinical and laboratory
features. Literatures were reviewed to find clue to possible
herbal sources of the two alkaloids.

Results: From 2006 to 2011, DH received 26 cases notifi-
cation related to yunaconitine and/or crassicauline A. No
fatal case was recorded. Nineteen (73.1%) patients were
female and others were male. Patients’ age ranged from 13
to 78 years (median 52 years). Ten (38.5%) patients con-
sumed the herbs for musculoskeletal complaints. All
patients (100%) presented with numbness, and 13
(50.0%) suffered cardiac arrhythmia and hypotension.
The onset time ranged from few minutes to 5 hours after
consumption (median 1 hour). Prescriptions of all cases
did not include herbs known to contain the two alkaloids.
Two non-aconitine containing Chinese medicines had a
high frequency of occurrence in the prescriptions. Mor-
phological examination of the herbal remnants and/or
unused herbs did not identify gross contamination by
herbs containing the two alkaloids. Literature review
revealed that these two alkaloids were highly toxic and
found in certain species of aconitum plants originated
from south-western China, which were rarely used as Chi-
nese medicines in HKSAR.

Conclusions: Conducting active market surveillance of tar-
geted herbs is important to identify contamination by toxic
alkaloids via microscopic detection and laboratory analy-
sis. The findings highlighted the need of enhance source
control e.g., Promulgation of good agricultural and manu-
facturing practices etc. and encourage health care profes-
sionals in the private sector to reporting poisoning cases.

471. Severity of Adverse Drug Reactions Reported from
Hospitals and Ambulatory Care Settings in Central Portugal:
An Update

Francisco Batel-Marques,1,2 Carlos Alves,1,2,3 Diogo
Mendes,1 Carlos Fontes-Ribeiro.1,4 1Central Portugal
Regional Pharmacovigilance Unit, Health Technology
Assessment (HTA) Centre, AIBILI, Coimbra, Portugal;
2School of Pharmacy, University of Coimbra, Coimbra,
Portugal; 3Health Sciences Research Centre (CICS),
University of Coimbra, Covilhã, Portugal; 4School of
Medicine, University of Coimbra, Coimbra, Portugal.

Background: The prevalence of severe adverse drug reac-
tions (ADR’s) reported to the Central Portugal Regional
Pharmacovigilance Unit (UFC) from 2001 to 2009 was
presented in the 27th ICPE, 2011. The update of such data
was found to be of importance in confirming such results.

Objectives: This study was carried out to compare the
prevalence of severe ADR reported from hospitals and
from primary care settings and to further assess their pre-
vious description according the medicines’ SmPCs. Fur-
thermore comparisons between the results obtained in
2009 with those of the end of 2011, with a two years length
increase, were studied in order to confirm the previous
findings.

Methods: ADR’s reported to UFC from 2001 to 2011
were included in this study. An expert panel, comprised
by experts in pharmacology, clinical pharmacy, pharmacy
and medicine, assessed ADR’s causality, severity and their
previous description. Causality was established by global
introspection method, according to the WHO criteria.
ADR’s previous description was assessed by consulting
medicines’ SmPC’s. Severity was assessed according to
Portuguese Pharmacovigilance System criteria. Chi square
and Fischer’s exact tests were applied, significant levels
being set at 5%.

Results: A set of 931 spontaneous reports, corresponding
to causality assessments as certain, probable or possible,
was included in the study, of which 331 from hospitals.
Proportion rates of severe ADR’s were 70% in those from
hospitals and 34% in those from primary care settings
(p < 0.05). Rates of non-previous described ADR’s were
similar for both settings (14% vs. 14%, p > 0.05). Two
years ago, for 502 cases, proportion rates of severe ADR’s
were 78% in those from hospital and 30% in those from
ambulatory care settings (p < 0.05). Rates of non-previ-
ous described ADR’s were 17% and 13% (p > 0.05)
respectively.

Conclusions: These results, besides confirming that severe
ADR are more likely to be reported from hospitals, are
consistent with those previously presented.
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472. Ten Years of Activity of the Regional Pharmacovigilance
Unit of Central Portugal and Its Contribution for Drug Safety
Knowledge

Diogo Mendes,1 Carlos Alves,1,2,3 Carlos Fontes-Ribeiro,1,4

Francisco Batel-Marques.1,2 1Central Portugal Regional
Pharmacovigilance Unit, Health Technology Assessment
(HTA) Centre, AIBILI, Coimbra, Portugal; 2School of
Pharmacy, University of Coimbra, Coimbra, Portugal;
3Health Sciences Research Centre (CICS), University of
Beira Interior, Covilhã, Portugal; 4School of Medicine,
University of Coimbra, Coimbra, Portugal.

Background: Spontaneous reporting is a method of phar-
macovigilance used by health professionals to report sus-
pected ADR. Reporting suspected ADR contributes to
better benefit/risk ratio evaluations of drugs and for
patient safety.

Objectives: This study aims to characterize the ADR
reported to the Regional Pharmacovigilance Unit of Cen-
tral Portugal (UFC), to document the contribution of
reports of ADR by health professionals to pharmacovigi-
lance in Portugal, and to identify the new knowledge pro-
duced by the activity of the UFC.

Methods: Spontaneous reports (SR) of ADR received in
the UFC between January 2001 and August 2011 were
included. Causality was assessed using the global intro-
spection method. Severity was assessed according to
World Health Organization (WHO) criteria. Previous
description of an ADR was assessed by consulting the
Summary of Product Characteristics for suspected drugs.
Suspected drugs were classified in categories according to
the Portuguese Drug and Therapeutics Bulletin. ADR
were classified according to the MedDRA dictionary.
Data processing was performed using the Statistical Pack-
age for Social Sciences (version 17.0; SPSS Inc., Chicago,
IL, USA).

Results: The UFC received 1,846 SR of ADR between
2001 and August 2011. Nine hundred ninty-nine met the
inclusion criteria. We identified 149 (14.9%) unknown
ADR and 428 (42.8%) serious ADR. Seventy (7.0%)
ADR were simultaneously unknown and serious and 41
(4.1%) simultaneously unknown, serious, and certain or
probable. Physicians reported 577 (57.8%) ADR, of
which 340 (34.0%) were reported by family physicians.
Pharmacists reported 354 (35.4%) ADR and nurses 66
(6.6%).

Conclusions: Unknown ADR (149; 14.9%), unknown
and serious ADR (70; 7.0%) and unknown serious certain
or probable ADR (41; 4.1%) received by the UFC show
that SR is of great value in increasing knowledge about
the safety profiles of drugs.

473. Factors Causing or Contributing to Adverse Drug
Reactions in Hospitalized Patients

Camelia D Bucsa, Andreea M Farcas, Marius T
Bojita. Drug Information Research Center, University of
Medicine and Pharmacy ‘‘Iuliu Hatieganu’’, Cluj-Napoca,
Romania.

Background: Various factors are causing or contributing
to adverse drug reactions (ADRs) in hospitalized patients
and in order to prevent their occurrence it is necessary to
be aware and to understand the cause of the ADRs.

Objectives: The main objective of the study was to iden-
tify the factors causing or contributing to the occurrence
of adverse drug reactions in hospitalized patients in
Romania.

Methods: ADRs cases identified in two internal medicine
departments from two clinical settings during a 2 year per-
iod were stored in a specially designed database meant for
data storage and in-depth analysis and research. Causes
for the ADRs occurrence were investigated at completion
of the patients’ chart, and by that meaning if the ADR
was a consequence of a contraindication, an inadequate
dose or administration frequency, a drug interaction,
inappropriate prescribing decision for the patient’s condi-
tion (known allergy, renal insufficiency, hepatic insuffi-
ciency, other special warnings), inadequate therapy
monitoring, self-medication, non-adherence to therapy. A
retrospective analysis of the ADRs cases was performed
in order to determine what the causes of the registered
ADRs were. Descriptive statistics was used.

Results: Two hundred and one patients experienced 251
ADRs. Out of those, 51 were caused by drug interactions,
in 32 cases the drug was used disregarding the precautions,
19 inadequate dose or administration frequency, 14 inap-
propriate prescribing decision for the patient’s condition
(known allergy, renal insufficiency, hepatic insufficiency,
other special warnings), 14 ADRs caused by self-medica-
tion, 10 inadequate therapy monitoring, 5 were the conse-
quence of a contraindication, 2 ADRs due to non-
adherence to therapy and 118 ADRs had other causes. It
is possible for an ADR to have one or more causes.

Conclusions: More than half of the ADR cases may possi-
bly have been avoidable (133 cases, 52.99%) and drug-
drug interactions (51 cases) was the most common cause
of the ADRs.

474. Medication Error: A Critical Analysis of the Recent
Literature

Michela S De Meo,1 Marilena Romero.2 1School of
Specialization in Hospital Pharmacy, University of Camerino,
Camerino, MC, Italy; 2Centro Studi SIFO, Consorzio Mario
Negri Sud, Santa Maria Imbaro, CH, Italy.

Background: Although ‘‘Medication error’’ is a well-
known and widely examined problem, it is also an
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unsolved question which extent is difficult to estimate,
especially if we considered that errors represent human
nature and drug management is a very complex process,
so errors can happen at all times.

Objectives: To investigate what is known in these last
years about medication error and to evaluate hospital
pharmacist’s involvement in preventing and reducing
medication errors.

Methods: Relevant studies published in the English lan-
guage were identified by searches of Medline from 2009 to
2011.MeSH terms were medication errors, hospital phar-
macy service, clinical pharmacist, risk assessment.

Results: Fifty-seven articles were included in the analysis:
12 reviews and 31 studies. The number of articles has
decreased from 2009 (28) to 2011 (8). Three articles gave
attention to classify medication error (slips, lapses, mis-
takes). Four articles considered all sorts of medication
error (from prescribing to administration stage). Some
articles focused on specific type of error or setting of case:
prescribing (13), transcribing (1), dispensing (5) error and
emergency department (4), oncology (2), intensive care
unit (2). Two studies investigated attitudes of healthcare
professionals in reporting medication errors: pharmacist
was the professional most likely to report errors and one
article underlined that he reported medication errors of all
severities. An intervention study showed that pharmacist’s
involvement reduced prescribing errors (from 190.5 to
62.5/1,000 monitored patient-days). A review of medica-
tion-error reports showed an increase of alerts after clini-
cal pharmacists’ addition (from 31 to 371). In an
observational study pharmacists intercepted or intervened
in potential medication errors at a rate of 3 per 100 medi-
cations ordered.

Conclusions: The main message of all items is the pre-
vention of errors through their early detection and
immediate reporting. The information technology could
be helpful to prevention errors but it was also a source
of other errors. The role of clinical pharmacist in pre-
vention and reduction of medication errors was impor-
tant.

475. Development and Content Validation of a Patient-
Reported Adverse Drug Event Questionnaire

S T de Vries, F M Haaijer-Ruskamp, D de Zeeuw, P
Denig. Clinical Pharmacology, University Medical Center
Groningen, Groningen, Netherlands.

Background: Direct patient reporting of adverse drug
events (ADEs) is considered important for the evaluation
of the benefit-risk profile of a drug. Existing question-
naires have limited applicability because they are drug or
ADE specific, not validated and/or do not ask for addi-
tional information regarding the nature of the experi-
enced ADEs, e.g., causality assessment, duration,
severity.

Objectives: To develop a generic patient-reported ques-
tionnaire to identify and quantify the nature of experi-
enced ADEs, and test its content validity.

Methods: Based on existing questionnaires and patient
reported ADE information from the Lareb Intensive
Monitoring Project, a draft list was created of commonly
reported ADEs in lay-terms. ADEs were classified in body
categories, and mapped to the Medical Dictionary for
Regulatory Activities. Questions regarding the nature of
the ADE were derived from existing questionnaires and
the Naranjo scale. Readability and clarity of items and
response options were tested in cognitive debriefing inter-
views with patients who use chronic drugs for diabetes or
asthma/chronic obstructive pulmonary disease. Interviews
were recorded and transcribed verbatim. Identified prob-
lems were discussed by two researchers. The questionnaire
was revised in an iterative process until no major problems
were detected. In addition, 24 patients were asked to do a
classification task, in which a random sample of ADEs
was classified into body categories.

Results: The questionnaire was validated by 25 patients
and revised 15 times, rephrasing questions and response
options and improving lay-out. Based on the classification
task, 39 changes were made regarding the grouping or
labelling of ADEs in body categories. The final question-
naire contains a checklist with 252 ADEs organized in 16
body categories, and including 15 questions per reported
ADE.

Conclusions: We developed a novel generic patient-
reported ADE questionnaire intended for post-marketing
studies and clinical trials. We confirmed its content valid-
ity regarding questions, response options, and terminology
of ADEs and body categories. A web based version is cur-
rently developed. Further validation studies are planned.

476. Exposure to New Medicines Prior to Market
Authorisation: Too Few Patients and Insufficient Follow-Up

Ruben G Duijnhoven,1,2 Sabine MJM Straus,2,3 June Raine,4

Anthonius de Boer,1 Arno W Hoes,5 Marie L De
Bruin.1,2 1Utrecht Institute for Pharmaceutical Sciences,
Utrecht University, Utrecht, Netherlands; 2Medicines
Evaluation Board, Utrecht, Netherlands; 3Department of
Medical Informatics, Erasmus Medical Center, Rotterdam,
Netherlands; 4Medicines and Healthcare Products Regulatory
Agency, London, United Kingdom; 5Julius Centre for Health
Sciences and Primary Care, UMC Utrecht, Utrecht,
Netherlands.

Background: Only limited numbers of patients and
healthy volunteers have been studied when new medicines
are authorised. Especially, experience with long-term
treatment is often limited. The exact number of people
involved in registration studies however, is unknown.

Objectives: To review the total number of people who
had used new medicines prior to approval, with specific
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attention to the extent of long-term use of products for
chronic use.

Methods: A systematic review of data from the European
Union’s Community Register and publicly available Euro-
pean Public Assessment Reports was conducted. All
newly approved medicines in the EU over the years 2000–
2010 were identified and unique products containing new
molecular entities were included. Products were categor-
ised as chronic use, intermittent use or short-term use.
Orphan drugs were considered a separate category. The
total number of subjects exposed to the new medicine was
extracted. For products for chronic use the number of
people with long-term use (for six or twelve months)
before approval was determined.

Results: A total of 200 products were identified, including
37 orphan medicines. The median total number of people
studied was 1,694 (IQR: 899–3195) for non-orphan medi-
cines and 459 (IQR: 174–915) for orphan medicines.
Among non-orphan medicines 13.5% (22) had been stud-
ied in <500 subjects, 14.1% (23) in 500–1,000 subjects,
28.8% (47) in 1000–2000 subjects, 31.9% (52) in 2,000–
5,000, and 11.7% (19) in over 5,000 subjects. Safety of
chronic use (for six and twelve months) was studied in
<1000 people in 47.7% (41) and 60.5% (50) of new medi-
cines, respectively and guideline criteria were not met in
almost 10% of products.

Conclusions: The number of people studied before
approval is adequate, though safety is studied marginally.
The current ICH E1 guideline for chronic medication
requires relatively low numbers of patients studied for six
months (n = 300) or twelve months (n = 100). These
limits are not met in almost 10% of products. We advo-
cate a strengthening of the demands on the minimum size
of long-term clinical trials before approval for chronic
medication to allow for a better risk assessment.

477. MIHARI – Medical Information for Risk Assessment
Initiative Year 3

Ayumi Endo,1 Kazuhiro Matsui,1 Mie Ikeda.2 1Surveillance
and Analysis Division, Office of Safety I, Pharmaceuticals and
Medical Devices Agency, Tokyo, Japan; 2Office of Safety I,
Pharmaceuticals and Medical Devices Agency, Tokyo, Japan.

Background: PMDA - Pharmaceuticals and Medical
Devices Agency, the Japanese regulatory agency, is being
in a process of reinforcing and enhancing its post-market-
ing safety measures as stated in its second mid-term (FY
2009–2013) plan. MIHARI project has started in PMDA
since FY 2009 to develop a new safety assessment system
for post-marketing drugs, which will address: (1) secure
access to claims databases and electronic medical records
(EMR) databases, and (2) development of methodologies
for pharmacoepidemiological studies using data from such
databases. The update from MIHARI in the third year is
reported.

Objectives: To develop a new safety assessment system
for post-marketing drugs using medical databases in
Japan.

Methods: There are five steps to develop the system,
which are applied to each data source. (1) Establishment
of standardized EMR data accessibility with collaborative
hospitals or investigation of existing domestic databases
available for drug safety assessment. (2) Evaluation of
each database by characterization studies, validation stud-
ies, and other pilot studies. (3) Development of methods
to select appropriate study designs and statistical analysis
for each characterized database. (4) Practice about real
drug safety issues using the developed safety assessment
system. (5) Implementation of this system.

Results: In the third year, MIHARI was at the second
and the third steps described in the methods. Character-
ization studies using claims data including in patients only
and EMR data collecting from 6 hospitals in the standard-
ized format were performed. Validation study about four
outcomes using claims and EMR data are ongoing. For
development of methods, drug use study and evaluation
of effect of regulatory action using two types of claims
data were conducted. Another pilot study about estima-
tion of associations between specific drug and event was
conducted with the claims data to explore feasibility.
Investigation about a new signal detection method using
data-mining applying to the claims data has just started.

Conclusions: MIHARI is being in good progress. Accu-
mulated findings, knowledge, and experiences from the
pilot studies may contribute to establish the new safety
assessment system in PMDA.

478. Development of an Educational Pharmacovigilance
Program in Francophone East European Countries

Andreea Farcas, Camelia Bucsa, Cristina Mogosan. Drug
Information Research Center, Iuliu Hatieganu University of
Medicine and Pharmacy, Cluj-Napoca, Romania.

Background: Pharmacovigilance is an arm of patient care.
It aims at making the best use of medicines for the treat-
ment or prevention of disease. In any country, a well-inte-
grated pharmacovigilance system must exist in order to
collect information on adverse drug reactions (ADRs) and
ultimately result in early recognition and management of
potentially drug associated risks. In Romania the Sponta-
neous Reporting System is poor, since only 363 ADRs
were reported in 2010 at the National Pharmacovigilance
Centre. A previous survey regarding the Romanian physi-
cians attitude towards voluntary reporting of ADRs
found that among the most important reason for not
reporting an ADR was the lack of knowledge regarding
the system.

Objectives: Our objective was to support pharmacovigi-
lance at a local and regional level according to the special
needs and weaknesses of the present situation.
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Methods: Educational interventions, in close collabora-
tion with two French regional pharmacovigilance centers,
was the method proposed for supporting and fostering the
pharmacovigilance activities and spontaneous reporting in
Romania and Moldavia, at a regional level, to ensure
pharmacovigilance delivers its full benefits.

Results: The educational program financed by the Fran-
cophone Universities Agency comprises a two level train-
ing. First level training addresses the personnel of the
Drug Information Research Center and of the Pharmacol-
ogy and Clinical Pharmacy Department from the Univer-
sity of Medicine and Pharmacy in Cluj-Napoca and from
Chisinau, respectively. The training is provided by special-
ists from the Bordeaux and Rouen pharmacovigilance
centers. Second level training addresses healthcare profes-
sionals in Cluj-Napoca and Chisinau regions and is pro-
vided by the team trained in the first level. Both levels
incorporate and provide training in the identification and
reporting of adverse reactions, data collection, processing
and analysis.

Conclusions: The support of pharmacovigilance at a
regional level should be seen as an important opportunity
for the development of a comprehensive national pharma-
covigilance system and as an obligatory investment in the
future public health of the territory.

479. Bayesian Hierarchical Models for ADR Detection Using
Different Criteria To Group the Adverse Reactions

Ruth Farmer, David Prieto-Merino, Stephen J
Evans. Department of Medical Statistics, London School of
Hygiene and Tropical Medicine, London, United Kingdom.

Background: Using spontaneous reports to detect signals
of adverse drug reactions (ADRs) is vital in spite of the
problems of multiple testing. Berry & Berry (2004) pro-
posed a three level Bayesian hierarchical model (BHM)
using MedDRA grouping. Although these groupings are
medically based, they may not reflect terms that occur or
are reported together. Prieto & Evans (2009) suggest that
data driven groupings would be more useful.

Objectives: To assess the differences in results of BHMs
comparing data-driven groupings (DDGs) to WHO-ART
based groups; to assess their biological plausibility and
their sensitivity to data changes.

Methods: WHO’s ‘‘Vigibase’’ was used for cluster analysis
to derive groupings of terms that were correlated across
drugs. These groupings and those from WHO-ART were
applied in a BHM to detect potential ADRs. The results
were compared and the data driven clusters assessed for
clinical relevance and validity. By re-clustering the ADRs
with and without particular drugs, the sensitivity of the
groupings to the data was also examined.

Results: DDGs were highly sensitive to inclusion/exclu-
sion of certain drugs and different clustering techniques.
Some ADRs were consistently grouped together, and

although not necessarily consistent with the ART group-
ings, they did not lack biological plausibility. Both WHO
ART groupings and two different kinds of DDGs seemed
to work well in a BHM to detect known ADRs, but there
were also some differences. For example, using DDGs did
not flag tongue ulcerations or hiccups as potential ADRs
for proton pump inhibitors, while using WHO groupings
did. Although different clustering techniques produced
quite different groups, they produced similar results when
applied to the BHM. Estimated standard deviations of
groups tended to be smaller for the DDGs suggesting a
higher degree of internal correlation between ADRs.

Conclusions: Data driven clustering of ADRs seem very
sensitive to what drugs and/or techniques are used. These
differences in DDGs hardly changed conclusions from the
BHM, but differences were seen when using WHO-ART
groups. It is still unclear whether (and what) DDGs are
better than standard ADR dictionaries.

480. Adverse Drug Reactions (ADRs) in Patients Treated for
Colorectal Cancer: From the Oncologists to the Patients

Delphine Deligné,1 Pernelle Noize,2 Françoise Haramburu,2

Angela Grelaud-Boussinot,1 Magali Rouyer,1 Denis Smith,3

Annie Fourrier-Réglat.2 1Service de Pharmacologie,
Université Bordeaux Segalen, Bordeaux, France; 2Service de
Pharmacologie, Université Bordeaux Segalen, CHU de
Bordeaux, Inserm U657, Bordeaux, France; 3Service
d’Oncologie Médicale, CHU de Bordeaux, Hôpital Saint-
André, Bordeaux, France.

Background: Cancer is a public health priority. Despite
different safety profiles, conventional chemotherapy drugs
and new drugs, i.e., targeted therapies, cause many ADRs.
Thus, treatment adaptations are often performed accord-
ing to tolerance.

Objectives: To estimate the frequency and describe the
characteristics of ADRs in patients treated for colorectal
cancer in an oncology unit.

Methods: Patients initiating a treatment by chemotherapy
with or without targeted therapy for colorectal cancer
were identified prospectively from 15 Februay to 15 April
2011 in an oncology unit of a teaching hospital and retro-
spectively from 1 January 2009 to 31 December 2010 by
means of the hospital chemotherapy management soft-
ware. Data on socio-demographic characteristics, cancer,
treatments and ADRs occuring during the treatment were
collected from computerized medical and nursing records
using a standardized form. For the prospectively included
patients, data on ADRs were also collected through a self-
administered questionnaire.

Results: A total of 109 patients were included in the retro-
spective part (717 ADRs). Gastrointestinal effects (38%),
general symptoms (13%), especially asthenia, and cutane-
ous effects (13%) were the most frequent. According to cri-
teria used in pharmacovigilance, 10% were severe, while
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9% were classified as grade 3 or 4 according to National
Cancer Institute Common Terminology Criteria for
Adverse Events. In 15%of cases, theADR led to treatment
adaptations (drug stopped, dosage reduced, etc). In the
prospective part (19 patients, 63 ADRs), data collected
from medical and nursing records were similar to those of
the retrospective part. The 41 self-administered question-
naires reported 145 ADRs with a higher proportion of
moderate and severe effects according to the patients.

Conclusions: The frequency of ADRs, especially severe,
was high. Reporting of ADRs differed between healthcare
professionals and patients: reporting from healthcare pro-
fessionals was not exhaustive but more accurate in con-
trast to that of patients who reported almost everything
they experienced. However, the patients experience is
important to know and consider to improve care and
quality of life.

481. Factors Affecting the Timing of Signal Detection of
Adverse Drug Reactions

Masayuki Hashiguchi,1 Shungo Imai,1 Keiko Uehara,2

Mayumi Mochizuki.1 1Faculty of Pharmacy, Keio University,
Minato-ku, Tokyo, Japan; 2Japan Pharmaceutical Information
Center, Shibuya-ku, Tokyo, Japan.

Background: Utilizing large databases of adverse event
reports such as the Adverse Event Reporting System
(AERS) of the US Food and Drug Administration (FDA)
is an excellent way to detect rare or unknown adverse drug
events and is becoming increasingly important in pharma-
covigilance.

Objectives: We investigated factors affecting the timing of
signal detection by comparing variations in reporting time
of known and unknown adverse drug events after initial
drug release in the USA.

Methods: The Japan Pharmaceutical Information Center
(JPIC) AERS, which is the FDA AERS as edited by the
JPIC, was the database for adverse drug reactions. Six
adverse events associated with 6 drugs were investigated:
rhabdomyolysis with rosuvastatin, malignant syndrome
with aripiprazole, and hypercalcemia with teriparatide as
known adverse drug reactions; and severe liver injury with
telithromycin, acute pancreatitis with exenatide, and sui-
cidal behavior with varenicline as unknown adverse drug
reactions at launch. Changes in the proportional reporting
ratio, reporting odds ratio, and information component as
indexes of signal detection were followed at 3-month inter-
vals after drug release, and the time for detection of signals
was investigated. In addition, the time lag from the onset
of adverse events until report to the FDA was calculated.

Results: The time for the detection of signals after drug
release in the USA was 2–10 months for known adverse
drug events and 19–44 months for unknown ones. The
median lag time for known and unknown adverse drug
reactions was 99.0–122.5 days and 185.5–306.0 days,

respectively. The lag time for unknown adverse drug reac-
tions was longer than that for known ones (p < 0.01).
When the FDA released advisory information on rare but
potentially serious health risks of an unknown adverse
drug reaction, the time lag from the onset of adverse
events until report to the FDA was shorter.

Conclusions: To detect signals of adverse events as early
as possible, these results suggest that immediate reporting
of adverse events is very important.

482. Safety of Non-Prescription Medications: Knowledge and
Attitude of Community Pharmacy Customers in Saudi Arabia

Hisham Aljadhey, Ghada Assiri, Mansour Adam.
Medication Safety Research Chair, King Saud University,
Riyadh, Saudi Arabia.

Background: The use of prescription medications as over
the counter (OTC ) is an increasing and under-recognized
problem that can lead to death and poisoning associated
with abuse and misuse, antibiotics resistance and misuse,
adverse drug reactions, drug dependence, hospitalization
and drug- drug interactions.

Objectives: The objective of the study was to measure the
frequency of dispensing prescription and non- prescription
medications, customers’ knowledge and attitude toward
medication safety, measure the frequency of illegally dis-
pensing prescription medications without a prescription in
community pharmacies in Riyadh city and customers’
source and access to medical information.

Methods: This prospective cross sectional study was con-
ducted at community pharmacies in Riyadh City, Saudi
Arabia. Over 4 weeks (May – June) 2011, Five pharmacy
students collected 428 self administered questionnaires
from customers who were buying prescription or non- pre-
scription medications.

Results: A total of 428 patients participated in the survey.
Out of 203 patients had non-prescription medications, 89
patients obtain their medications as OTC although they
need prescription. The percentage of dispensing medica-
tion without prescription to the total of prescription medi-
cations is 30%. More than 66% patient knows that there
should be a prescription for their prescription medica-
tions. The reason for buying medication without prescrip-
tion was not avoiding the cost of doctors’ visits. The
source of medications information in the majority of
patient 80% are doctors or pharmacists.

Conclusions: Dispensing prescription medications as OTC
was inappropriate. Although knowledge and attitude of
customers toward safe use of non prescription medications
show safe attitude, but there were misuse and abuse and
an exchange of psychiatric and other medications in large
quantities. There should be control and restriction of med-
ications including quantities dispensed and not limiting it
to antibiotics only, but also medications that are in the
risk of misuse by the patient.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 227



483. Is Spontaneous Reporting Always the Most Important
Information Supporting Drug Withdrawals for
Pharmacovigilance Reasons in France?

Pascale Olivier,1,2 Marie-Noelle Paludetto,1 Jean-Louis
Montastruc.1,2 1Service de Pharmacologie Clinique, Centre
Midi-Pyrénées de PharmacoVigilance, de Pharmaco-
épidémiologie et d’Informations sur le Médicament, Centre
Hospitalier Universitaire de Toulouse, Toulouse, France;
2UMR 1027 Equipe de Pharmacoépidémiologie, INSERM,
Toulouse, France.

Background: Because of design, objectives and number of
included subjects, clinical studies are insufficient to assess
the safety of new drugs. Sometimes, serious adverse drug
reactions (ADRs) led to withdrawal of the drug from the
market.

Objectives: The objective of our study was to determine
the nature of scientific evidence leading to drug withdraw-
als for safety reasons in France (2005–2011) and compare
the results to those from a previous study (1997–2004).

Methods: Drugs withdrawn from the French market due
to safety reasons (2005- 2011) were identified from the
website of the French Health Products Agency. Addi-
tional information from the literature and reports of Phar-
macovigilance commissions allowed to classify these
withdrawals according to the nature of the evidence (clini-
cal trials [CT], case reports [CR], case-control studies
[CC], cohort studies, animal studies, observational stud-
ies). We also identified the organ classes affected and type
of ADRs (A or B).

Results: A total of 22 products were withdrawn from the
French market within the study period. The most fre-
quently classes of these drugs were Nervous system (7/22;
31.8%) and Alimentary tract and metabolism (6/22;
27.3%). The withdrawal rate has increased over the study
period. The nature and type of the most frequently ADRs
leading to drug’s withdrawal were cardiovascular (10 cita-
tions), neurological (5) and hepatic, cutaneous or psychi-
atric (three each one). Most of the ADRs were of type A
(15/22, 68%). CR (19/22; 86.4%) and CT (13/22; 59.1%)
were the most frequently evidence involved. In 5/22 (23%)
cases, CR were the sole evidence. Sixty-eight percent (15/
22) of regulatory decisions were based on multiple sources
of evidence. In only 6 cases, CC or cohort studies were
involved.

Conclusions: This study reveals an increase rate of drug
withdrawals in France probably explained by the ‘‘benflu-
orex affair’’. This study underlines that spontaneous
reporting remains the main cause supporting drug’s with-
drawal for safety reason. However, its relative importance
slightly decreased in comparison with 1997–2004. The
importance of pharmacoepidemiological methods
increases but remains low.

484. Drug Induced-aAnaphylaxis: A Decade Review of
Reporting to the Portuguese Pharmacovigilance Authority

Inês Ribeiro-Vaz,1,2 Joana Marques,1,2 Pascal Demoly,3,4

Jorge Polónia,1 Eva Gomes.5 1Northern Pharmacovigilance
Centre, Faculty of Medicine, University of Porto, Porto,
Portugal; 2CINTESIS - Center for Research in Health
Technologies and Information Systems, Faculty of Medicine,
University of Porto, Porto, Portugal; 3Allergy Unit,
Département de Pneumologie, Hôpital Arnaud de Villeneuve,
Montpellier, France; 4Inserm U657, University Hospital of
Montpellier, Montpellier, France; 5ImmunoAlergology
Department, Porto Hospitalar Centre, Porto, Portugal.

Background: Anaphylaxis is a potentially fatal systemic
Adverse Drug Reaction (ADR). It is classified as a type-B
reaction as it is an unpredictable and mostly dose-indepen-
dent event that occurs suddenly after contact with the
causative drug.

Objectives: Our objective was to characterize a case series
of anaphylactic reactions reported to the Portuguese Phar-
macovigilance authority during the past decade. Demo-
graphic data of the patients and implicated drugs were
analyzed as well as severity and time trends.

Methods: Retrospective analysis of every episode of ana-
phylaxis, defined according to the second symposium on
the definition and management of anaphylaxis criteria,
reported to the Portuguese Pharmacovigilance System
between 01/01/2000 and 01/11/2010. Report sources are
health-care professionals and marketing authorization
holders.

Results: Amongst a total 16.157 ADR cases declared, we
found 918 cases of anaphylaxis that met the proposed cri-
teria. Age of the patients at the episode varied from 7 days
to 91 years (mean: 48 years, SD: 21 years) with 87 cases
(9%) under 18 years. There is an overall female predomi-
nance (67% women) but male were predominant in pedi-
atric ages (56%). There was a trend in increasing
reporting and 31% (284) of the cases were reported during
the last 2 years (2009–2010). Ninteen per cent of the epi-
sodes led to hospitalization and we found 24 (3%) cases
with a fatal outcome (including four antibiotics, four anti-
neoplastic drugs, three NSAIDs). Antibiotics were the
group responsible for most cases (17%) followed by NSA-
IDs/Acetaminophen (13%), antineoplastic/cytotoxic
drugs and immune-modulators, this group with an impor-
tant increase in the last 3 years. Vaccines and radiographic
contrast media were also important contributors with 60
and 40 reports respectively.

Conclusions: In this series of drug related anaphylaxis we
found as other authors that most of the reported episodes
were associated with widely used drugs (sometimes over
the counter) as antibiotics and analgesics. Anaphylaxis
can occur at any age. The female gender was more repre-
sented except for pediatric patients.
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485. Adverse Drug Reactions Resulting from Self-Medication
– Evidence from Germany

Marietta Rottenkolber,1 Sven Schmiedl,2,3 Dominik
Rottenkolber,4 Katrin Farker,5 Bernd Drewelow,6 Karen
Salje,7 Marion Hippius,8 Petra A Thürmann,2,3 Joerg
Hasford.1 1Institute for Medical Information Sciences,
Biometry, and Epidemiology, Ludwig-Maximilians-
Universitaet Muenchen, Munich, Germany; 2Philipp-Klee
Institute of Clinical Pharmacology, HELIOS Clinic,
Wuppertal, Germany; 3Department of Clinical Pharmacology,
School of Medicine, Faculty of Health, Witten/Herdecke
University, Witten, Germany; 4Institute of Health Economics
and Health Care Management and Munich Center of Health
Sciences, Ludwig-Maximilians-Universitaet Muenchen,
Munich, Germany; 5Department of Clinical Pharmacology,
Institute of Pharmacology and Toxicology, Regional
Pharmacovigilance Center Weimar, University of Jena, Jena,
Germany; 6Regional Pharmacovigilance Center Rostock,
Institute of Clinical Pharmacology, University of Rostock,
Rostock, Germany; 7Department of Clinical Pharmacology,
Regional Pharmacovigilance Center Greifswald, University of
Greifswald, Greifswald, Germany; 8Department of Clinical
Pharmacology, Institute of Pharmacology and Toxicology,
Regional Pharmacovigilance Center Jena, University of Jena,
Jena, Germany.

Background: Adverse drug reactions (ADRs) are known
to be an important economic and public health burden,
and self-medication may further contribute to it, although
there are only very few quantitative analyses. In our analy-
sis self-medication includes OTC drugs and self-adminis-
tration of previously prescribed drugs.

Objectives: First, to analyze the proportion of ADRs
caused by self-medication drugs and leading to hospital-
ization in departments of internal medicine in Germany.
Secondly, to assess the ADRs and causative drugs.

Methods: Since 1996 ADR-related hospital admissions
were assessed in four hospitals within the German Net of
Regional Pharmacovigilance Centers. Patients hospital-
ized due to an at least ‘‘possible’’ ADR from October
1996 through to December 2007 were analyzed.

Results: Out of all patients (n = 7,558), 327 patients
(4.3%; mean age 57.1 years; SD 19.2) suffering from 339
ADRs (type A 79.1%; type B 17.7%) were hospitalized
due to an ADR (15.0% required intensive medical care;
0.6% caused permanent harm) that resulted from self-
medication. In total, 266 (78.5%) ADRs were classified as
‘‘recovered’’ and one person died (GI haemorrhage caused
by ibuprofen (self-medication) and prescribed phenpro-
coumon). System organ classes mostly affected were gas-
trointestinal disorders (63.4%), e.g., GI haemorrhage
mainly due to acetylsalicylic acid (high-dose) or diclofe-
nac, and the immune system (9.7%), e.g., hypersensitivity
reactions mainly caused by diclofenac or metamizole
sodium. In total, 56.6% of these patients (n = 327) were
hospitalized caused by an ADR resulting from one sus-

pected self-medication drug, the ADRs of 9.2% of
patients were caused by drug-drug interactions (DDI) of
at least 2 self-medication drugs, and 34.2% were admitted
due to ADRs resulting from a DDI between self-medica-
tion and prescribed drugs.

Conclusions: The proportion of self-medication ADR-
related hospitalizations seems to be quite low. Whereas
two-thirds of all ADRs were caused mainly by the patient
(‘‘self-medication only’’ ADRs), one third of ADRs (con-
current intake of self-medication and prescribed drugs)
could be influenced directly by physicians’ taking a
detailed drug history prior to issuing a prescription.

486. Abstract withdrawn by author.

487. Abstract withdrawn by author.

488. Survey in a Sample of Italian Hospitals on Patient Safety

Michela S De Meo,1 Laura Fabrizio,2 Maria G Cattaneo,3

Susanna Ciampalini,4 Marilena Romero,5 the Working
Group. 6 1School of Specialization in Hospital Pharmacy,
University of Camerino, Camerino, MC, Italy; 2Ausl Roma C,
Roma, RM, Italy; 3AO Ospedali Riuniti, Bergamo, BG, Italy;
4Ministero della Salute, Roma, RM, Italy; 5Centro Studi
SIFO, Consorzio Mario Negri Sud, Santa Maria Imbaro, CH,
Italy; 6Italian Society of Hospital Pharmacy, SIFO, Milano,
MI, Italy.

Background: Recommendation no. seven of Italian Min-
istry of Health aims at preventing medication error. The
2011 edition of survey of implementing Recommendation
no. seven comes from collaboration between Italian Soci-
ety of Hospital Pharmacy (SIFO) and Ministry of Health.

Objectives: To evaluate hospital patient safety in compli-
ance with Recommendation no. seven and to facilitate the
implementation of this Recommendation through detec-
tion of difficulties related to its enforcement.

Methods: A questionnaire on drug management was com-
piled by pharmacist in collaboration with other health
professionals.

The questionnaire consisted of three sections:
1. General information on hospitals and on knowledge

of Recommendation
2. Information on drug management in pharmacy
3. Information on four phases of drug management

(prescribing, transcribing, preparing and administrating)
in five wards (medicine, surgery, orthopedics, pediatrics,
midwifery-gynecology).
Results: Fifty-nine hospitals of 15 Regions and 269 wards
participated in survey. The main results were:

General information: Almost all centers (about 90%)
adopted strategies to prevent medication errors; 51% of
centers scarcely know the Ministerial Recommendation
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and 90% had difficulties in its implementing mostly due
to lack of resources (20) or poor involvement of health
personnel (19).

Survey in pharmacy: Only 16 pharmacies always consid-
ered safety standards in purchase contracts and almost all
pharmacies (58) had a controlled dispensation of electro-
lytic concentrate solutions. Thirty-one hospitals had com-
puterized prescription, and 37 had the infusion therapy
centralized in pharmacy.

Survey in department: Most of wards (205/269) had multi-
dose bottles already opened or reconstituted, and often
(46%) has not reported the new expiration date on the
label. Labels of infusion solutions were lacking in some
important information as patient’s identity, name of drug,
time of administration.

Conclusions: The survey documented that patient safety
and prevention of medication errors is a significant prob-
lem in hospital. The management of the drug has many
problems and the ministerial recommendation is poorly
understood and still less applied.

489. FDA AERS and WHO Vigibase Yielded Different
Results in Disproportionality Analysis for Propylthiouracil

Huifang Liang, Carlos Vallarino, Gregory Fusco. Takeda
Global Research and Development Center Inc., Deerfield, IL,
United States.

Background: Disproportionality analysis, based on the
ratio of the observed/expected reporting proportion, is
widely used in signal detection. The proportion of serious
cases is approximately 60% in FDA Adverse Event
Reporting System (AERS), compared to approximately
10% in WHO Vigibase (CIOMS VIII), suggesting non-
serious cases, which contribute to the denominator in cal-
culating reporting proportion, may be captured less often
in AERS.

Objectives: To study whether differences in reporting pro-
portion affect the disproportionality measures.

Methods: All postmarketing cases suspected to be associ-
ated with propylthiouracil, a first-line drug to treat
Grave’s disease, were retrieved in AERS and Vigibase
through 30 September2011 via Qscan�-FDA and Qscan�-
World. Postmarketing cases for all drugs other than pro-
pylthiouracil (background) were also retrieved separately.
Disproportionality analysis was conducted for propylthio-
uracil vs. background. For hepatic events with identical
preferred terms (PTs) and ‡3 cases in both databases,
case-based reporting proportions and disproportionality
measures were reviewed.

Results: A total of 808 and 2347 cases were retrieved from
AERS and Vigibase, respectively, with 143 (18%) and 321
(14%) cases from hepatobiliary disorders. Seven hepatic
PTs had ‡3 cases in both databases. Among them, some
reporting proportions for propylthiouracil and back-

ground were strikingly different between AERS and Vigi-
base. In AERS, five out of seven PTs had lower 95%
confidence bounds of the empirical Bayesian geometric
mean (EB05) ‡2.0, whilst in Vigibase 6 out of 7 PTs had
EB05 ‡2.0. Four events had EB05 ‡2.0 in both databases,
suggesting a disagreement of 3/7, with the absolute differ-
ence in EB05 for these PTs averaging 2.1. Similar results
were obtained when using the lower 95% confidence
bound of the information component (IC05).

Conclusions: For identical events associated with the same
drug, disproportionality measures produced different
results in AERS and Vigibase, probably due to dissimilar
reporting proportions, which may affect data interpreta-
tion in signal detection. Caution is warranted when con-
ducting a disproportionality analysis using a spontaneous
reporting database.

490. Grouping Related Medical Terms May Not Expedite
Detection of Disproportional Reporting Patterns in
Pharmacovigilance

Richard Hill,1 Johan Hopstadius,1 Magnus Lerch,2 G Niklas
Norén.1 1Uppsala Monitoring Centre, WHO Collaborating
Centre for International Drug Monitoring, Uppsala, Sweden;
2Dr Magnus Lerch Consulting ? Coaching, Berlin, Germany.

Background: A variety of terms in standard medical ter-
minologies can be used to describe the same medical con-
dition. Grouping related terms could expedite the
detection of disproportional reporting patterns in pharma-
covigilance.

Objectives: Determine to what extent grouping medical
terms may expedite detection of historical safety signals.

Methods: Trifiro et al (Drug Safety, 2009) identified 13
medical concepts as important to monitor in drug safety
and with medium to high probability of being drug-
related. We selected MedDRA High-Level Terms (HLT),
Standardized MedDRA Queries (SMQ), and (groups of)
preferred terms (PT) relevant to each of those. Fourty-
three historical EMA labeling changes related to these
medical concepts were extracted from a reference set pre-
viously published by Alvarez et al (Drug Safety, 2010).
For each level of the hierarchy along with customized
groups of the identified PTs, we determined the point in
time at which any Statistic of Disproportionate Reporting
(IC025 > 0) related to that medical concept would have
first been detected in the WHO Global Individual Case
Safety Reports Database, VigiBase.

Results: Analysis at the level of individual PTs detected
25 of the EMA labeling changes in total, of which 8 were
found earlier than by using HLTs, 11 earlier than SMQs,
and nine earlier than customized groups. Use of PTs high-
lighted 6 labeling changes later than HLTs, fivelater than
SMQs, and 10 later than customized groups. Ten of the
43 labeling changes pertained to the medical concept Bul-
lous eruptions for which analysis at the level of individual
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PTs performed relatively well, which influences the overall
results.

Conclusions: Our study showed limited net gain by replac-
ing an analysis at the PT-level with one at a higher level.
This may reflect that important distinctions remain
between PTs associated with the same medical condition.
Alternatively, it may be due to the multiple comparisons
inherent in considering related PTs separately, in which
case the major benefit of grouping would be better protec-
tion against spurious associations. Parallel analyses at dif-
ferent terminological levels would improve timeliness but
have resource implications.

491. Performance of Observational Screening by System
Organ Class

Gregory E Powell,1 Jeffery L Painter.2 1Global Clinical
Safety and Pharmacovigilance, GlaxoSmithKline, RTP, NC,
United States; 2Medical Analytics, GlaxoSmithKline, RTP,
NC, United States.

Background: There has been a recent increase in interest
exploring the use of observational data for post-marketing
safety surveillance. In January 2011, the Observational
Medical Outcomes Partnership (OMOP) reported
research results which highlighted the variability found
across databases, methods, and outcomes definitions.
Because of the inherent nature of observational data, one
would also expect variability in performance across a wide
range of medical conditions.

Objectives: The objective of this research project was to
evaluate the performance of observational screening
across a wide spectrum of medical conditions.

Methods: Ten drugs representing a diverse range of indi-
cations and route/duration of administrations were cho-
sen. The US package insert for each drug was used to
determine true and false positives. For each drug chosen,
data mining scores were generated for all drug-condition
pairs in one US claims and one electronic health records
(EHR) database. A statistical threshold (LB 95% CI >1
in both databases) was used to determine if the drug-con-
dition pair was a signal. For each drug; PPV, NPV, sensi-
tivity, and specificity were calculated. The results were
stratified by MedDRA System Organ Class (SOC). As a
point of reference, the same analysis was performed on
AERS data using the MGPS methodology and a com-
monly used statistical threshold (EB05 > 2).

Results: The overall performance of observational screen-
ing was a PPV of 0.11, NPV of 0.79, sensitivity of 0.15,
and a specificity of 0.73. For reference, the performance of
the AERS data was a PPV of 0.24, NPV of 0.82, sensitiv-
ity of 0.09, and a specificity of 0.94. When stratifying by
SOC, results varied with observational screening having a
superior sensitivity for 17 SOCs, AERS for three SOCs,
and results for seven SOCs were indeterminate. With

regards to specificity, the AERS data generally outper-
formed observational screening across all 27 SOCs.

Conclusions: Observational data offers the potential to
improve signal detection activities, but with improved sen-
sitivity comes a decrease in specificity. Additional research
is needed in order to maximize the benefits which may be
found in the analysis of observational data.

492. Practical Implications of a 0-Day vs. 30-Day Persistence
Window on Datamining Observational Data

Gregory Powell,1 Kristen Van Dole,1 Stephanie
Reisinger.2 1GlaxoSmithKline, RTP, NC, United States;
2United BioSource Corporation, Harrisburg, PA, United
States.

Background: Several different methods of using observa-
tional data for signal detection advocate the use of a com-
mon data model (CDM). One issue the CDM attempt to
address is that a continuous drug exposure may be repre-
sented by multiple prescriptions and a disease episode
may be represented with multiple instances of the same
diagnoses code. A common way to address this issue is
with a persistence window (PW), a brief period of time
within which similar codes are aggregated. Although the
use of a PW can help to overcome the coding issues
described above, practical implications on signal detection
have not been evaluated.

Objectives: The objective of this research project was to
evaluate the practical implications of using no persistence
window (0 day PW) vs. a 30-day persistence window (30d
PW) on signal detection.

Methods: A wide range of drug and condition types were
chosen. Two versions of an EHR and a Claims database
were created using a CDM; one with a 0d PW and one
with a 30 day PW. Various metrics were calculated,
including the number of occurrences of each condition, a
ratio of the crude condition incidence rate for exposed
patients compared to the database background rate
(SRR), and the SRR confidence interval (LB95, UB95).
Additionally, the number of conditions that crossed a pre-
determined statistical threshold based on the LB95 was
evaluated. Results were compared, and the average differ-
ence in the number of condition occurrences, the LB95,
the SRR, and number of conditions crossing the statistical
threshold were calculated.

Results: The 30 day PW produced an average of 16.3%
fewer condition occurrences; however, the average SRR
and LB95 were 16.4% higher. Because of the increase in
SRR and LB95, the 30d PW resulted in an average 25.6%
increase in the number of conditions crossing the predeter-
mined threshold. The results seemed to be most pro-
nounced in drugs that are typically used chronically and
conditions that have a short to medium durations.

Conclusions: For practical purposes, using a 0dPW will
increase the number of condition occurrences counted but
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will generally result in lower rates and fewer signals identi-
fied when using a predefined statistical threshold.

493. Speed of Detection of Adverse Events in Spontaneous
Adverse Event Databases Compared with Epidemiological
Studies: Two Related Cases

Nawab Qizilbash,1,2 Ignacio Méndez,2 Rainel Sánchez de la
Rosa.3 1Oxon Epidemiology Limited, London, United
Kingdom; 2Oxon Epidemiology Limited, Madrid, Spain;
3Medical Department, TEVA Pharmaceuticals SLU, Madrid,
Spain.

Background: The risk of bradycardia and its conse-
quences from use of cholinesterase inhibitors (ChI) in
dementia were reported in epidemiological studies in 2009
and from a case series for memantine in 2008.

Objectives: To compare the detection and timing of these
associations between disproportionality analysis and pub-
lished epidemiological studies.

Methods: We conducted (1) a systematic review of the lit-
erature to identify epidemiological studies reporting AEs
in patients taking currently prescribed ChI and meman-
tine, and (2) an analysis in the FDA spontaneous Adverse
Event Reporting System database (AERS) using the
Empirical Bayesian Geometric Mean (EBGM) statistic
and 90% credibility intervals (90%CI), to allow for low
frequencies of drug-event pairs. A composite event con-
sisted of any of the following: bradycardia, bradyarryth-
mia, pacemaker insertion, complete atrio-ventricular
block and hip and femoral fracture. AEs from all drugs in
AERS was the comparator.

Results: A total of 246 cases suspected of being associated
with ChI and the composite event were identified. A statis-
tically strong signal of disproportionate reporting,
adjusted for age, sex and year was observed (EBGM of
6.58, 90%CI: 5.79–7.47). Cumulative yearly analyses
revealed that the signal became statistically strong in 1997,
one year after approval of the first currently used ChI.
The first signal was reported in an epidemiological study
in 2009. For memantine, 69 suspected cases were identified
with the composite event. A statistically strong signal of
disproportionate reporting, adjusted for age, sex and year,
was observed (EBGM of 1.87; 90%CI: 1.47 to 2–38).
Cumulative yearly analyses revealed that the signal
became statistically strong and stable two years after the
first reported composite event. No epidemiological studies
have yet been published.

Conclusions: Analysis of suspected events can be followed
over time and may detect, strengthen or weaken drug-
event signals much earlier than epidemiological studies.

494. Challenges in Calculating Rate Ratios of Treatment-
Associated Adverse Events after Changes in Therapy in
Observational Studies

Lawrence Rasouliyan,1 Dave P Miller.2 1ICON Late Phase ?
Outcomes Research, Barcelona, Spain; 2ICON Late Phase ?
Outcomes Research, San Francisco, CA, United States.

Background: Quantifying the association of a particular
therapy with the occurrence of an adverse event (AE) can
pose unique challenges in observational studies. When
treatment is not mandated, patients may have mid-course
therapy changes, and different therapies can have different
half-lives (HLs). If an AE occurs at a point in time when
the treatment period of a newly started medication over-
laps with the HL of the halted therapy (exposure overlap
period; EOP), ambiguity exists with respect to which ther-
apy the AE should be attributed and also the correspond-
ing time at risk (tR), affecting both the numerator and
denominator of the incidence rates.

Objectives: To determine how robust or sensitive esti-
mated rate ratios (RRs) are in the presence of AEs that
cannot be definitely assigned to a single therapy.

Methods: Data were simulated for 5,000 patients, half
starting with Treatment A (TxA) and half with Treatment
B (TxB). Patients were followed for 730 days with the time
on first therapy modeled as a random exponential distri-
bution (RE), allowing for the possibility of therapy
change. AE occurrence was also modeled as RE such that
AE prevalence was 10% for time on TxA and 25% for
time on TxB. The proportions of events in the EOP (PEOP)
were varied, and four different methodological
approaches were implemented for assigning events and
corresponding tR in the EOP. Poisson regression was
employed to calculate RRs between treatments.

Results: The RR (ref: TxA) was 2.07 when no events
occurred in the EOP. For cases where PEOP were 1%, 3%,
and 10%, respectively, the RRs were 2.04, 2.02, and 1.85
when AEs and tR in the EOP were assigned only to the
second therapy; 2.04, 2.07, and 2.11 when assigned only to
the first therapy; 1.94, 1.89, and 1.74 when assigned com-
pletely to both therapies; and 2.00, 1.99, and 1.89 when
assigned as half to each therapy.

Conclusions: RR estimates appear to be biased towards
the null when AEs in the EOP are assigned to both treat-
ments even when the proportions of AEs in the EOP are
relatively small.
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495. Signal Detection on Spontaneous Reports: A Comparison
of the Performance of a Method Based on Disproportionality
and a Method Based on the Time from Immunisation to Onset
of Adverse Events

Lionel Van Holle, Vincent Bauchau. Safety and
Observational Database Research (SODR), Epidemiology,
GlaxoSmithKline Biologicals, Wavre, Belgium.

Background: Disproportionality (DP) methods measure
how unexpected the observed number of adverse events is
after a specific immunisation. In contrast, time-to-onset
(TTO) methods measure how different the TTO distribu-
tion of a vaccine-event pair is compared to what would be
expected from the other vaccines and events. TTO and
DP methods are complementary both in their methodol-
ogy and in their limitations.

Objectives: To compare the performance associated with
each method for each parameter choice.

Methods: For the disproportionality models we tested 176
different combinations of stratification factors (Sex, Age,
Region and Year) and threshold values of a Multi-Item
Gamma Poisson Shrinker (MGPS). For the TTO models
we tested 18 different combinations of levels of signifi-
cance and lengths of time windows for the two-sample
Kolmogorov Smirnov (KS) tests. Spontaneous data from
eight vaccines were used along with their associated prod-
uct labels as a proxy for true positive safety signals. For
each vaccine, models were ranked according to the Posi-
tive Predicted Value (PPV) and a median rank across vac-
cines was attributed to each model.

Results: The model with the highest median rank was a
TTO model with a significance level of 0.01 for the KS
tests and a time window of 60 days post immunisation.
The models with the next 14 highest median ranks were
all TTO models with different significance levels and dif-
ferent time windows (30, 60 or 90 days). The highest
ranked MGPS model came up only at the 16th position
for the model stratified by Sex, Age, Region and Year
with a threshold value of 0.8. The median ratio of the
PPV associated with the best TTO over the best MGPS
model was 2.5.

Conclusions: For the eight vaccines studied, signals found
by the majority of the TTO models presented a higher
proportion of true positive signals than for any MGPS
model. Considering the complementarity of both signal
detection methods it is suggested to use both methods in
parallel.

496. Characterisation of Databases (DBs) Used for Signal
Detection (SD): Results of a Survey of IMI PROTECT Work
Package (WP) 3 Participants

Antoni FZ Wisniewski,1 Kristina Juhlin,2 Mona Laursen,3

Miguel M Macia,4 Katrin Manlik,5 Vlasta K Pinkston,6

Suzie Seabroke,7 Jim Slattery.8 1AstraZeneca, Alderley Park,
United Kingdom; 2The Uppsala Monitoring Centre, Uppsala,
Sweden; 3The Danish Medicines Agency, København,
Denmark; 4Agencia Española de Medicamentos y Productos
Sanitarios, Madrid, Spain; 5Bayer HealthCare
Pharmaceuticals, Berlin, Germany; 6GlaxoSmithKline,
London, United Kingdom; 7Medicines and Healthcare products
Regulatory Agency, London, United Kingdom; 8European
Medicines Agency, London, United Kingdom.

Background: The research leading to these results was
conducted as part of the PROTECT consortium (Pharma-
coepidemiological Research on Outcomes of Therapeutics
by a European ConsorTium, www.imi-protect.eu) which
is a public-private partnership coordinated by the Euro-
pean Medicines Agency (EMA). WP3 includes assessment
of SD methods applied to DBs of spontaneous ADRs.
Partners surveyed include three national regulatory agen-
cies (RAs), three pharmaceutical companies (PCs), the
EMA and the Uppsala Monitoring Centre (UMC).

Objectives: To describe different spontaneous report DBs
with regard to size and content as context for future
assessment of the relative performance of SD and dupli-
cate detection methods in these DBs.

Methods: The survey, completed online, comprised five
sections: (1) general information including types of thera-
peutic agent, coding dictionaries, use of meta data and sig-
nal and duplicate detection algorithms; (2) counts
including those based on seriousness, reporter type, coun-
try of origin, therapeutic agents and events; (3) data ele-
ments including presence of demographic data and drug
details; (4) database coverage in terms of predominant
drugs and events (5) vaccine specific information. Data
were summarised descriptively.

Results: Data from the 8 respondents were obtained
between September 2010 and Aug 2011. DB size varies
greatly (range 69,000–5,391,000 spontaneous reports).
DBs are comparable in terms of: proportion of serious to
non-serious reports; country of origin; predominant body
systems to which events are coded; availability and com-
pleteness of certain data elements such as gender, age and
country of case. There is little comparability in SD algo-
rithms employed or use of meta-data (e.g., flags for tar-
geted, designated or important medical events).
Predominant drugs and drug-event pairs vary and appear
to reflect historic parochial issues. Annual report numbers
continue to rise in PC, EMA and UMC DBs. The pattern
of reporters, particularly in PC DBs, has changed over
time.
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Conclusions: The heterogeneity of spontaneous DBs is
likely to be an important consideration when assessing the
performance of SD algorithms in future studies.

497. A Network Meta-Analysis of Antibiotics for Treatment
of Hospitalized Patients with Suspected or Proven Methicillin-
Resistant Staphylococcus aureus (MRSA) Infection

Michèle Bally,1,2 Nandini Dendukuri,1,3,4 Alison Sinclair,3

Stéphane P Ahern,5,6 Michel Poisson,5,7 James Brophy.1,4,5
1Epidemiology, Biostatistics and Occupational Health, McGill
University, Montreal, QC, Canada; 2Pharmacy, Centre
Hospitalier de l’Université de Montréal (CHUM), Montreal,
QC, Canada; 3Technology Assessment Unit, McGill University
Health Centre (MUHC), Montreal, QC, Canada; 4Medicine,
McGill University, Montreal, QC, Canada; 5Medicine,
Université de Montréal, Montreal, QC, Canada; 6Medicine,
Hôpital Maisonneuve-Rosemont, Montreal, QC, Canada;
7Microbiology and Infectiology, CHUM, Montreal, QC,
Canada; 8Medicine, MUHC, Montreal, QC, Canada.

Background: Infections due to methicillin-resistant Staph-
ylococcus aureus (MRSA) pose a serious health risk.

Objectives: To use a novel method for assessing compara-
tive effectiveness and safety of parenteral antibiotics for
complicated skin and soft-tissue infections (cSSTI) and
hospital-acquired or ventilator-associated pneumonia
(HAP/VAP).

Methods: We did a systematic review, searching electronic
databases including the archives of FDA/CDER, and per-
formed a Bayesian network meta-analysis (MA) to simul-
taneously compare antibiotics and rank them on efficacy,
defined as clinical success in the modified intention-to-
treat population (MITT) and in the MITT population
with MRSA at baseline, on all-cause mortality (in pneu-
monia), serious adverse events, and withdrawals due to
adverse events. Models adjusted for clinical heterogeneity
between studies.

Results: We identified 24 randomized controlled trials
(RCTs) that compared one of five antibiotics to vanco-
mycin. For cSSTI (17 RCTs), linezolid and ceftaroline
were the most effective antibiotics, as indicated by the
ranking for clinical success. For HAP/VAP (10 RCTs),
linezolid ranked better than vancomycin. Safety results
generally mirrored efficacy findings. Although direct pair-
wise meta-analysis of the RCTs generally found no statis-
tically significant differences between vancomycin and its
comparators, the network MA indicated that vancomy-
cin ranked third (of six) in cSSTI and second (of four) in
pneumonia on both efficacy and safety. Adjustment for
between-study variability in diabetes (for cSSTI) and
presence of VAP (for pneumonia) did not change efficacy
result interpretation. Performance and detection bias
were likely present in cSSTI trials involving linezolid, but
regression methods could not adjust for this potential
bias.

Conclusions: In these RCTs the preferred agents were cef-
taroline (for cSSTI, not studied in HAP/VAP) and linezo-
lid. Translation of these findings into practice should
consider the small size of the evidence networks and the
consequent uncertainty associated with the parameter esti-
mates, the lack of evidence for ceftaroline in patients with
severe renal impairment, and the lower internal validity of
some of the linezolid trials.

498. Abstract withdrawn by author.

499. Comparative Effectiveness of First Line Therapy for HIV
Infection: Proven Clinical Benefit over 10 Years

Emily S Brouwer,1,2 Prema Menezes,1,2 Sam Stinnette,1

Brant Stalzer,1 Linda Bell,1 Oksana Zakharova,1 Evelyn B
Quinlivan,1 Amy Heine,1 Sonia Napravnik,1,2 Joseph J
Eron.1 1Medicine, University of North Carolina at Chapel
Hill, Chapel Hill, NC, United States; 2Epidemiology,
University of North Carolina at Chapel Hill, Chapel Hill, NC,
United States.

Background: Randomized clinical trials (RCT) of combi-
nation antiretroviral therapy (cART) have informed the
use of specific antiretrovirals and their combination for
optimizing therapeutic efficacy.

Objectives: Using the UNC CFAR HIV Clinical Cohort
(UCHCC), we assessed the effectiveness of provided
cART in clinical care across time in response to new
knowledge obtained via RCTs.

Methods: We included all patients participating in the
UCHCC initiating cART between 2000 and 2010. Pri-
mary outcomes were HIV RNA level and change in CD4
cell count at 12 months following cART initiation. We
used intention to continue treatment, missing equals fail-
ure (HIV RNA) and last observation carried forward
(CD4) for patients lost to care. To evaluate changes in the
proportion of patients with suppressed HIV RNA(<400
copies/mL) and improved CD4 cell counts(>100 cells/
lL) over time we used logistic regression models adjusted
for available baseline characteristics (sex, race, age, trans-
mission risk type, HIV RNA, CD4) to calculate average
per year percentage increase and associated 95% confi-
dence intervals (CI).

Results: Between 2000 and 2010, 1,070 UCHCC patients
initiated cART. Patients were 72% male and 57% black.
Median age at cART initiation was 36(IQR:29, 44), CD4
count was 231(IQR:64,397) and HIV RNA was 4.5
(IQR:3.2, 5.2). Initial cART regimens changed across time
with more patients initiating ritonavir-boosted protease
inhibitors in more recent calendar years (p < 0.05). In
2000, the proportion of treated patients with suppressed
HIV RNA at 12 months was 53% compared to 88% in
2010. The proportion of treated patients with a >100
increase in CD4 cell count at 12 months was 43% in 2000
and 70% in 2010. Adjusted for baseline covariates, the
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average per year percentage increase in the proportion of
patients with HIV RNA suppression and improved CD4
cell counts were 5.6% (95% CI:5.5–5.7%) and 5.4%
(95% CI:5.3%–5.5%).

Conclusions: Our results demonstrate improvement of
cART effectiveness over the last decade. Large well-con-
ducted clinical cohort studies such as the UCHCC provide
the ability to evaluate the translation and dissemination of
new clinical knowledge from RCTs to HIV clinical care.

500. Comparative Effectiveness of First Step
Antihypertensives and Risk of Cardiovascular Outcomes in
Older Adults

Wendy Camelo Castillo, Til Stürmer, Mugdha Gokhale,
Virginia Pate, Michele Jonsson Funk. Epidemiology,
University of North Carolina at Chapel Hill, Chapel Hill, NC,
United States.

Background: In older adults it is unclear which drug clas-
ses have an impact in reducing cardiovascular disease
(CVD) associated morbidity and mortality due to age/gen-
der effects and differences in comorbidities.

Objectives: To estimate the effect of initiation of antihyper-
tensive medication on mortality and risk of cardiovascular
outcomes, among older adults with risk factors for CVD.

Methods: Retrospective cohort study of Medicare benefi-
ciaries (2006–2009), ‡65 years, at high risk for CVD, initi-
ating an antihypertensive after at least 6 months without
use, and with ‡1 year of continuous enrollment prior to
the date of therapy initiation (index date). Exposure was
defined as initiation of thiazide-type diuretics (THZ), cal-
cium channel blockers (CCB), angiotensin-converting
enzyme inhibitors (ACEI), or angiotensin II receptor
blockers (ARB). Primary outcomes were all-cause mortal-
ity, non-fatal MI and stroke. We estimated hazard ratios
(HRs) and 95% confidence intervals (CIs) using Cox pro-
portional hazards regression in an ‘‘intent-to-treat’’
approach. Inverse probability of treatment weights were
used to account for differences in age, sex, race and com-
orbidities, by weighting each new user of ACEI, CCB or
ARB to the covariate distributions observed among THZ
initiators.

Results: Of 140,461 new users, 9,605 (6.8%) died during
follow-up, 496 (0.4%) had a non-fatal MI and 2,377
(1.7%) had a stroke. Relative to THZ users, the risk of
death was higher among new users of CCBs (HR 1.14, CI:
1.06–1.24) and lower among new users of ARBs (HR
0.84, CI: 0.77, 0.92). New users of CCBs had a 22%
higher risk of stroke (HR 1.22, CI: 1.04, 1.42). The risk of
non-fatal MI was higher among new users of ACEIs
(HR = 1.43, CI: 0.99, 2.06; p = 0.057).

Conclusions: Preliminary results indicate potentially
important differences in the risk of mortality, non-fatal
MI, and stroke among new users of antihypertensives. We
are currently exploring the effects of treatment contrary to

indication, duration of initial therapy, as well as augmen-
tation and switching patterns in this setting.

501. Evidence Based Drug Therapy and Medium-Long-Term
Outcomes in Very Old Patients after Acute Myocardial
Infarction

Silvia Cascini, Ursula Kirchmayer, Lisa Bauleo, Mirko Di
Martino, Nera Agabiti, Danilo Fusco, Marina
Davoli. Department of Epidemiology, Lazio regional Health
Service, Rome, Italy.

Background: Evidence on real-life effectiveness of second-
ary prevention after myocardial infarction (MI) in very
old patients is scarce.

Objectives: The aim of this study was to measure survival
and incidence of new MI in a cohort of very old patients
and to estimate the association with adherence to guide-
line-recommended drug therapy.

Methods: From the Regional Hospital Information Sys-
tem we identified all acute MI patients aged 80+ years,
resident in the Lazio Region in 2006–2007. Patients were
linked with Regional Drug Register and Mortality Regis-
ter. Antiplatelets, Beta-blockers, Agents acting on the
renin-angiotensin system and Statins were identified (ATC
classification). For each drug group, exposure was defined
as proportion of days covered ‡75%. Outcomes were
overall mortality and re-infarction during a follow-up
ranging from 2 to 4 years. Two separate nested case-con-
trol studies were performed, matching four controls to
each case, by gender, age and individual follow-up. We
used a conditional logistic regression model and potential
confounders, were selected through a bootstrap stepwise
procedure.

Results: One thousand two hundred twenty-six patients
with MI were studied, 58.2% females, mean age 84 years
among males and 85 among females. Drugs most fre-
quently used were antiplatelets (54.9%) and ACE-inhibi-
tors/Sartans (53.8%).Overall, mortality was 169.3, re-
infarction 117.9 for 1,000 p-year. Exposure to drugs was
associated with reduced mortality: antiplatelets (ORadj =
0.92, p-value = 0.51), beta-blockers (ORadj = 0.92, p-
value = 0.74), agents acting on the renin-angiotensin sys-
tem (ORadj = 0.94, p-value = 0.59) statistically signifi-
cant only for statins (ORadj = 0.77, p-value = 0.04). The
same pattern was observed for re-infarction, with statins
and antiplatelets reducing the risk significantly (ORadj =
0.72, p-value = 0.03; ORadj = 0.71, p-value = 0.03,
respectively).

Conclusions: Observational studies using routinely col-
lected databases offer a good opportunity to evaluate
groups of population that are often under-represented or
excluded from clinical trials, like elderly or those with
comorbidities.

� 2012 The Authors
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502. Comparative Effectiveness of Losartan vs. Candesartan
in Patients with Heart Failure

Henrik Svanström, Björn Pasternak, Anders
Hviid. Department of Epidemiology Research, Statens Serum
Institut, Copenhagen, Denmark.

Background: The benefit of angiotensin receptor blockers
(ARBs) in heart failure (HF) is generally regarded as a class
effect, but no head-to-head randomized trials have com-
pared individual ARBs. Results from observational studies
suggest that losartan may be associated with increased
mortality in patients with HF compared to other ARBs.

Objectives: To assess the hypothesis that losartan use is
associated with increased all-cause mortality in HF-
patients as compared to candesartan.

Methods: We conducted a comparative study using
nationwide Danish registries, with individual-level infor-
mation on hospital contacts, filled prescriptions and
potential confounders. Patients aged ‡45 years with first-
time hospitalization for HF in 1998–2008 were identified
from the Danish National Patient Registry. Among these,
new users of losartan and candesartan were selected for
inclusion in the study cohort. We used Cox proportional-
hazards regression to compare the risk of all-cause mortal-
ity in users of losartan and candesartan.

Results: Amongusers of losartan (n = 4397), 1,212 deaths
occurred during 11,347 person-years of follow-up com-
pared to 330 deaths during 3,675 person-years among users
of candesartan (n = 2,082). Compared to candesartan, lo-
sartanwas not associatedwith increased all-causemortality
(adjusted hazard ratio [HR] 1.10, 95%CI 0.96–1.25) or car-
diovascular mortality (HR 1.14, 95% CI 0.96–1.36). Com-
pared to high doses of candesartan, low- (HR 2.76, 95%CI
2.16–3.53) and medium dose losartan (HR 1.37, 95% CI
1.09–1.72) was associated with increased mortality; use of
high-dose losartanwas not (HR0.70, 95%CI 0.49–0.99).

Conclusions: This large nationwide cohort study of
patients with HF found no significantly increased risk of
all-cause mortality associated with overall use of losartan
as compared to candesartan. Although low doses of losar-
tan were associated with increased mortality, there was no
increased mortality comparing high dose losartan against
the highest doses of candesartan. This supports that losar-
tan is comparable to candesartan in equivalent doses.

503. Adherence to Antihypertensive Agents after a Recent
Ischemic Stroke and Risk of Cardiovascular Outcomes

Sylvie Perreault,1 Amy YX Yu,2 Robert Côté,2 Alice
Dragomir,1 Brian White-Guay,1 Stéphanie Dumas.1 1Faculty
of Pharmacy, University of Montréal, Montreal, QC, Canada;
2Faculty of Medicine, McGill University, Montreal, QC,
Canada.

Background: Antihypertensive agents have been shown to
reduce the risk of major cardiovascular events. However,

there are no large effectiveness studies which have assessed
adherence to antihypertensive medications and major car-
diovascular outcomes in high risk individuals who have
recently suffered an ischemic stroke.

Objectives: Our primary aim was to evaluate the relation-
ship between antihypertensive drug adherence and non-
fatal vascular events in a cohort of older patients hospital-
ized for an ischemic stroke and discharged in the commu-
nity.

Methods: A cohort of 14,227 patients with an ischemic
stroke was reconstructed from individuals 65 years and
older who were treated with antihypertensive agents
between 1999 and 2007. A nested case-control design was
conducted to evaluate the occurrence of non-fatal major
cardiovascular outcomes including stroke or myocardial
infarction. Every case was matched by age and duration
of follow-up with up to 15 randomly selected controls.
The adherence to antihypertensive drugs was measured
with the medication possession ratio. Conditional logistic
regression models were performed to estimate the rate
ratio of non-fatal vascular events associated with adher-
ence to antihypertensive agents, adjusting for various
potential confounders.

Results: Mean patient age was 75 years, 54% were male,
23% had diabetes, 47% dyslipidemia, 38% coronary
artery disease, and 14% atrial fibrillation or flutter.
Adherence to antihypertensive therapy of ‡80% decreased
the risk of non-fatal vascular events RR: 0.74 (0.67–0.83),
compared to an adherence of <80%. A reduction in all
cause mortality RR: 0.52 (0.47–0.58) was also associated
with higher adherence. Male gender and cardiovascular
disease were also risk factors for non-fatal vascular events.

Conclusions: Our study suggests that higher adherence to
antihypertensive medication is associated with a risk
reduction of non-fatal vascular events and all-cause mor-
tality among patients with a recent ischemic stroke.

504. Comparative Evaluation of Short-Term Risk of
Cardiovascular Events with Antidiabetic Step-Up Therapies
among Older Adults

Mugdha Gokhale, Michele Jonsson Funk, Richard Wyss,
Virginia Pate, Til Stürmer. Epidemiology, Gillings School of
Global Public Health, University of North Carolina at Chapel
Hill, Chapel Hill, NC, United States.

Background: In type 2 diabetes (T2D) patients, compara-
tive effectiveness of second line drugs to reduce cardiovas-
cular (CV) risk is controversial.

Objectives: We compared the risk of adverse CV out-
comes after initiating step-up therapy with sulfonylureas
(SU), thiazolidinediones (TZD) and DPP4 inhibitors
(DPPI) in T2D patients using metformin (MET).

Methods: We conducted a retrospective cohort study
using 2006–2009 Medicare (Part A,B,D) data. The study
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population was T2D patients age >65 years on MET
monotherapy who initiated step-up therapy with SU,
TZD or DPPI. Patients had to be continuously enrolled in
the pre-index year and fill at least one MET script in the
6 months pre-index. After initiating step-up therapy,
patients had to fill another script of the same drug within
3 months and follow-up started from the second fill date.
To ensure augmentation, patients had to fill a MET script
between two scripts of the new drug. Primary outcome
was nonfatal acute myocardial infarction (MI) and sec-
ondary outcomes were CHD(combined MI, unstable
angina, CABG, PCI) and stroke. In an intent to treat
analysis, we used multivariable Cox proportional models
to estimate hazard ratios and 95% confidence inter-
vals(CI) adjusted for pre-index drug use (6 months) and
comorbidities including CV disease, diabetes complica-
tions (1 year).

Results: Twenty two thousand one hundred ninety-seven
augmenters with mean age 73 years initiated SU (60.8%),
TZD (24.4%) or DPPI (14.8%) therapy. During 408 days
of median follow-up, there were 294 MIs and 4,817 sec-
ondary outcomes. Relative to SU, augmentation with
DPPI was associated with a decreased hazard of MI
(adjusted HR = 0.70 CI:0.51–0.96) and augmentation
with TZD was associated with a more modest reduction
in the MI hazard (adjusted HR = 0.84 CI:0.65–1.08). No
difference in the hazard of secondary outcomes was seen
with TZD (adjusted HR = 0.99 CI:0.94–1.06) or DPPI
(adjusted HR = 0.97 CI:0.90–1.05) compared to SU.

Conclusions: Preliminary results indicate decreased short-
term MI risk when T2D patients augment MET with
DPPI or TZD compared to SU. Additional data control-
ling for time-dependent covariates and distinguishing the
effect of drugs within the TZD class will be presented.

505. Comparative Effectiveness of Dipeptidyl Peptidase-4
Inhibitor for the Risk of Cardiovascular and Cerebrovascular
Disease in Patients with Type 2 Diabetes

Jong-Mi Seong,1 Nam-Kyong Choi,2 Ju-Young Shin,1 Ye-
Jee Kim,1 Joongyub Lee,2 Byung-Joo Park.1,2 1Department
of Preventive Medicine, Seoul National University College of
Medicine, Seoul, Republic of Korea; 2Medical Research
Collaborating Center, Seoul National University College of
Medicine/Seoul National University Hospital, Seoul, Republic
of Korea.

Background: The risk of cardio- ? cerebrovascular (CV)
disease in users of hypoglycemic agents must be quantified
to permit reasoned therapeutic choices.

Objectives: To compare the risk of CV disease in patients
with type 2 diabetes who began dipeptidyl peptidase-4
(DPP-4) inhibitor and metformin therapy vs. those who
began sulfonylurea (SU) and metformin therapy.

Methods: This was a retrospective cohort study using the
2006–2010 national health insurance claims database from

the Health Insurance Review ? Assessment Service
(HIRA), Korea. Patients aged 20–99 years with type 2
diabetes taking DPP-4 inhibitor and metformin therapy
or SU and metformin therapy were included between
December 1, 2008 and December 31, 2009, with no history
of study drug prescription in previous 1 year. Incident CV
events of ischemic heart disease, heart failure, ischemic
stroke, transient ischemic attack, atherosclerosis, aortic
aneurysm requiring hospitalization or emergency depart-
ment visit or coronary revascularization procedure were
identified. Rate ratio and 95% confidence intervals (95%
CI) for CV disease risk associated with use of DPP-4
inhibitor and metformin therapy relative to SU and met-
formin therapy was estimated from Cox proportional haz-
ards model.

Results: We identified 235,616 initiators of SU and met-
formin therapy and 151,866 initiators of DPP-4 inhibitor
and metformin therapy. Compared to those treated with
SU and metformin therapy, the adjusted rate ratio of CV
disease was 0.92 (95% CI, 0.87–0.98) for DPP-4 inhibitor
and metformin therapy.

Conclusions: DPP-4 inhibitor and metformin therapy is
associated with a significantly lower risk of CV disease
than is SU and metformin therapy.

506. GLP-1 Agonists (Exenatide and Liraglutide) and the
Risk of Cancer: A Meta-Analysis of Published Randomized
Controlled Clinical Trials

Carlos Alves,1,2,3 Ana Filipa Macedo,3 Francisco Batel-
Marques.1,2 1Health Techonology Assessment (HTA) Centre,
Central Portugal Regional Pharmacovigilance Unit, AIBILI,
Coimbra, Portugal; 2School of Pharmacy, University of
Coimbra, Coimbra, Portugal; 3Health Sciences Research
Centre (CICS), University of Beira Interior, Covilhã,
Portugal.

Background: The potential association between exenatide
(Byetta), a GLP-1 agonist, and cancer development, in
particular pancreatic cancer and thyroid neoplasms, has
been discussed. The European Medicines Agency (EMA)
assessment of exenatide’ benefit-risk ratio remained posi-
tive, with the recommendation of an additional epidemio-
logic study. Besides exenatide, another GLP-1 agonist,
liraglutide (Victoza), holds an EU marketing authorisa-
tion, since 2009.

Objectives: This study was aimed at evaluating the risk of
developing cancer in patients treated with exenatide or
liraglutide, according to the data published in the random-
ized clinical trials (RCT).

Methods: A meta-analysis was carried out pooling data
from studies identified on a Medline and on a Cochrane
Library search. Public available records from EMA were
also searched. Studies were included if they were RCTs,
evaluating exenatide or liraglutide in type 2 diabetes mell-
itus, using active or placebo as control. Relative risks
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(RR) were estimated using random-effects models and sta-
tistical heterogeneity was estimated with I2 statistics.

Results: Of the 218 retrieved publications, 14 RCTs met
the inclusion criteria. Of those, six evaluated exenatide
and nine evaluated liraglutide. One RCT directly com-
pared exenatide and liraglutide. Twenty-four neoplasms
were identified in the exenatide RCTs, 15 of which in exe-
natide-treated patients. RR for exenatide exposure and
cancer was 0.96, 95% CI 0.33–2.80, I2 = 14%. Of the 51
neoplasms identified in nine liraglutide RCT’s, 39 were
found in liraglutide-treated patients. The risk for cancer
occurrence due to liraglutide exposure was RR 1.46, 95%
CI 0.76–2.83, I2 = 0%.

Conclusions: The results don’t provide evidence for an
increased risk of cancer occurred during the treatment
with GLP-1 agonists. However, the safety profile of both
exenatide and liraglutide deserves to be closely monitored
since the length of exposure during their clinical develop-
ment may not be long enough to perform a correct assess-
ment.

507. Acute Pancreatitis Associated with GLP-1 Agonists
(Exenatide and Liraglutide) Exposure: A Meta-Analysis of
Published Evidence

Carlos Alves,1,2,3 Ana Filipa Macedo,3 Francisco Batel-
Marques.1,2 1Health Techonology Assessment (HTA) Centre,
Central Portugal Regional Pharmacovigilance Unit, AIBILI,
Coimbra, Portugal; 2School of Pharmacy, University of
Coimbra, Coimbra, Portugal; 3Health Sciences Research
Centre (CICS), University of Beira Interior, Covilhã,
Portugal.

Background: Post-marketing surveillance – spontaneous
reports - of exenatide (Byetta), a GLP-1 agonist approved
for type 2 diabetes mellitus, raised the possibility for its
association with acute pancreatitis (AP). On request of the
FDA, an update of the exenatide’ product labelling was
carried out. Latter, in 2009, another new GLP-1 agonist,
liraglutide (Victoza), was approved by the European Med-
icines Agency (EMA).

Objectives: This study was aimed at identifying the risk of
developing AP in patients exposed to exenatide or liraglu-
tide, according to the published evidence from both exper-
imental and observational studies.

Methods: A meta-analysis was carried out pooling data
from studies identified on a Medline and on a Cochrane
Library search. Public available records from EMA were
also searched. Studies were included if they evaluated exe-
natide or liraglutide in type 2 diabetes mellitus, using
active or placebo as control. Relative risks (RR) were esti-
mated using random-effects models and statistical hetero-
geneity was estimated with I2 statistics.

Results: Of the 218 retrieved publications, eight studies
met our inclusion criteria. For exenatide, two retrospective
cohort studies and three randomized controlled trials

(RCTs) were included. RR for exenatide exposure and AP
was 0.67, 95% CI 0.42–1.07, I2 = 15%. Subgroup analy-
sis of observational or experimental studies yielded a simi-
lar RR. Three RCTs evaluating liraglutide on type 2 DM
reported data on AP. The RR for AP occurrence due to
liraglutide exposure was 1.30, 95% CI 0.24–7.21,
I2 = 0%.

Conclusions: These findings don’t provide evidence for an
increased risk of AP during the treatment with GLP-1 ag-
onists. However, further experimental and observational
studies are needed to confirm such findings due to the lim-
itations of currently available data: number of patients
exposed to the treatments and length of exposure.

508. Active Monitoring of the Comparative Effectiveness and
Safety of Prasugrel vs. Clopidogrel in Routine Care

Joshua J Gagne,1 Jeremy A Rassen,1 Niteesh K Choudhry,1

Rhonda L Bohn,2 Amanda R Patrick,1 Gayathri Sridhar,3

Jun Liu,1 Sebastian Schneeweiss.1 1Division of
Pharmacoepidemiology and Pharmacoeconomics, Department
of Medicine, Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA, United States; 2Rhonda L.
Bohn, LLC, Waban, MA, United States; 3Government and
Academic Research, HealthCore Inc., Wilmington, DE, United
States.

Background: Prasugrel is an antiplatelet agent approved
for marketing in the US in 2009. In the Phase 3 trial that
supported its approval, prasugrel, as compared to clopido-
grel, reduced cardiovascular event rates but increased
bleeding risk. It is not known how the effectiveness and
safety of these agents compare in clinical practice.

Objectives: To perform sequential monitoring comparing
ischemic and bleeding outcomes among patients initiating
prasugrel vs. clopidogrel in routine care.

Methods: Using the HealthCore Integrated Research
Database, we defined the first monitoring period as the
6 months following prasugrel introduction and refreshed
the data on a bimonthly basis to form subsequent moni-
toring periods. Within each period, we identified patients
discharged from hospitalizations for acute myocardial
infarction (AMI) or acute coronary syndrome who initi-
ated prasugrel or clopidogrel with no use of either drug in
the prior year. We 1:1 matched patients using high-dimen-
sional propensity scores (hd-PSs) that we calculated sepa-
rately in each period. We followed patients over the
duration of their index treatment to ascertain ischemic
(AMI) and bleed (hemorrhagic stroke, gastrointestinal
[GI] bleed) events. For each outcome, we selected and
applied sequential alerting algorithms from a statistical
simulation study.

Results: We identified 939 eligible new users of prasugrel
and 7,060 eligible new users of clopidogrel over the first
21 months of prasugrel availability in the US. In the hd-
PS matched sequential cohorts, the AMI rate difference
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(RD) comparing prasugrel to clopidogrel was -11.6 (95%
CI, -60.7, 37.6) events per 1,000 person-years and RDs
were -2.6 (-20.1, 15.0) and -3.8 (-11.1, 3.6) for GI bleed
and hemorrhagic stroke, respectively. No algorithms gen-
erated alerts for any of the outcomes.

Conclusions: Our results provide support for the feasibil-
ity of a prospective monitoring system for new drugs. No
substantial differences in outcome event rates have been
observed and no alerts have been generated suggesting
that, as used in practice, prasugrel relative to clopidogrel
is not associated with major concerns related to the out-
comes that we evaluated.

509. The Effect of the Timing of Oral Hormonal Emergency
Contraceptives on Pregnancy Rate

VivianWY Leung,1 Judith A Soon,1,2 Larry D Lynd,1,2 Carlo
A Marra,1,2 Marc Levine.1,2 1Faculty of Pharmaceutical
Sciences, University of British Columbia, Vancouver, BC,
Canada; 2Collaboration for Outcomes Research and
Evaluation, Vancouver, BC, Canada.

Background: Women who wish to take oral hormonal
emergency contraceptives (ECs) have a limited window of
time within which the medications can be effective. In
many publications, this window has been defined as 72 or
120 hours after the act of unprotected intercourse.

Objectives: To evaluate the effect of the timing of ECs on
the pregnancy rate with adjustment for differences in co-
variates.

Methods: This research is part of a comparative effective-
ness study of EC regimens. The cohort comprised women
who received ECs within a 25-month period. Administra-
tive data collected at the time of EC dispensing were used
to estimate the timing of EC after the index intercourse,
the day of the index intercourse in the menstrual cycle,
and the expected pregnancy rate. Linked health data were
used to identify pregnancy-related health services within
42 weeks after EC dispensation. Three physician experts
adjudicated the compatibility of pregnancy-related events
with the index act of intercourse. Pregnancy rate was strat-
ified by categories of time between the index intercourse
and EC dispensing. The effect of time on the odds of preg-
nancy was analyzed with logistic regression, adjusting for
potential confounders.

Results: Data from 7,493 women were analyzed. The
baseline expected pregnancy rate in the absence of EC was
approximately 4.1% in all time categories. The pregnancy
rates of women who received ECs at 0–12, 13–24, 25–36,
37–48, 49–60, 61–72, and >72 hours were 2.1%, 2.3%,
2.5%, 2.9%, 3.0%, 3.8%, and 3.7%, respectively. The
odds ratio for pregnancy increased with time, relative to
the first category (0–12 hours). The trend observed with-
out adjustment was similar to that obtained after adjust-
ing for age, EC regimen type, and the menstrual cycle day
on which the index intercourse occurred.

Conclusions: The effect of ECs declined with time and
appeared to be very limited beyond the first 60 hours after
intercourse in a cohort of women treated under routine
clinical conditions.

510. Comparative Efficacy of Intermittent vs. Continuous
Androgen Deprivation Therapy in Advanced Prostate Cancer:
A Meta-Analysis

Huei-Ting Tsai,1 David Penson,2,3 Kepher H Makambi,4

John H Lynch,5 Arnold L Potosky.1 1Department of
Oncology, Georgetown University Medical Center,
Washington, DC, United States; 2Department of Urologic
Surgery and Medicine, Vanderbilt University Medical Center,
Nashville, TN, United States; 3Geriatric Research Education
and Clinical Center, VA Tennessee Valley HCS, Nashville,
TN, United States; 4Department of Biostatistics,
Bioinformatics, and Biomathematics, Georgetown University
Medical Center, Washington, DC, United States; 5Department
of Urology, MedStar Georgetown University Hospital,
Washington, DC, United States.

Background: Androgen deprivation therapy (ADT) is
widely used as treatment for advanced prostate cancer.
ADT can be administered continuously or intermittently
based on changes of prostate-specific antigen levels. Com-
pared with continuous ADT, intermittent ADT is antici-
pated to offer several advantages, such as delayed
progression to hormone-refractory disease, improved
quality of life as well as reduced medical cost for ADT.
However, it is unclear whether intermittent ADT provides
comparable clinical efficacy (survival) to continuous
ADT.

Objectives: To summarize available evidence from ran-
domized controlled trials that compared the efficacy of
intermittent vs. continuous ADT in advanced prostate
cancer.

Methods: We conducted a systematic search of several
bibliographic systems (PubMed, EMBASE, and Web of
Science databases) to identify all randomized trials of
intermittent and continuous ADT in advanced prostate
cancer. Data extraction included information of mortality
outcomes (any-cause mortality and cancer-specific mortal-
ity), trial designs, and participants demographics. We cal-
culated the summarized relative risk and 95% confidence
intervals (CIs) using fixed- and random-effects models.

Results: We identified seven trials assessing mortality out-
comes after IADT vs. CADT, including a total of 4,781
men with advanced prostate cancer. Men receiving IADT
showed similar risk of any-cause mortality (risk difference,
RD) = 0.01, 95% CI = -0.03, 0.04; risk ratio, RR =
0.99, 95% CI = 0.93, 1.06) and disease-specific mortality
(RD = 0.02, 95% C.I. = 0.00, 0.05; RR = 1.06, 95%
C.I. = 0.93, 1.21), compared to men receiving CADT.

Conclusions: IADT for treatment of men with newly diag-
nosed and recurrent advanced prostate cancer appears to
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have comparable efficacy as CADT in reducing risk of
any-cause mortality and prostate cancer mortality. Fur-
ther research on other risks or benefits of IADT, such as
changes in the risk of diabetes and cardiac dysfunction,
and impacts on quality of life, is needed to fully inform
treatment decisions.

511. Comparative Safety and Effectiveness of Generic vs.
Branded Alendronate in Medicare Population

Huifeng Yun,1,2 Kenneth G Saag,1,3 Jeffrey R Curtis,1,3

Lingli Guo,1 Meredith Kilgore,2 Paul Muntner,1 Elizabeth
Delzell.1 1Department of Epidemiology, University of
Alabama at Birmingham, Birmingham, AL, United States;
2Department of Health Care Organization and Policy,
University of Alabama at Birmingham, Birmingham, AL,
United States; 3Department of Medicine, 3 Division of Clinical
Immunology and Rheumatology, University of Alabama at
Birmingham, Birmingham, AL, United States.

Background: Generic medications may provide broader
access to treatment for seniors. However, it remains
unclear whether the generic and branded alendronate
products are equivalent in terms of safety and effective-
ness.

Objectives: We evaluated fracture incidence rates and
upper gastrointestinal bleeding amongMedicare beneficia-
ries initiating branded vs. generic alendronate during
2007–2009.

Methods: Using the Medicare national random 5% sam-
ple, we identified new users of generic alendronate,
branded alendronate without D and branded alendronate
with D. Eligible subjects were ‡65 years of age; continu-
ously enrolled in Medicare parts A, B and D and not in a
Medicare Advantage plan; and newly treated during
2007–2009 (no prior use of any prescriptions of osteopo-
rosis medications in last 12 months). Exposures defined
by prescription covered person days and up to 90 days
without subsequent refill. Cox proportional hazards mod-
els evaluated associations between different alendronates
and hip fracture, clinical vertebral fracture and hospital-
ized upper gastrointestinal bleeding.

Results: The study included 7,980 new users of brand
alendronate without D, 2,339 of brand alendronate with
D, and 17,889 of generic alendronate. During follow-up,
296 subjects had hip fractures, 353 had clinical vertebral
fractures and 116 had upper gastrointestinal events. After
multivariable adjustment and compared to brand alendro-
nate without D, hazard ratios were: (1) for hip fractures,
0.87 (95% confidence interval (CI): 0.58–1.31) for brand
alendronate with D and 0.81 (95% CI: 0.63–1.06) for gen-
eric alendronate; (2) for clinical vertebral fracture, 1.04
(95% CI: 0.73–1.48) for brand alendronate with D and
0.89 (95% CI: 0.70–1.14) for generic alendronate; 3) for
upper GI bleeding, 0.74 (95% CI: 0.37–1.45) for brand
alendronate with D, and 0.85 (95% CI: 0.56–1.29) for gen-
eric alendronate.

Conclusions: Compared brand alendronate, generic
alendronate appeared to have comparable effectiveness
for fracture and safety in a large cohort of new users
enrolled in Medicare.

512. Comparative Safety of Conventional and Atypical
Antipsychotics and the Risk of Ischemic Stroke among the
Elderly

Ju-Young Shin,1 Nam-Kyong Choi,2 Joongyub Lee,2 Byung-
Joo Park.1 1Department of Preventive Medicine, Seoul
National University College of Medicine, Seoul, Korea;
2Medical Research Collaborating Center, Seoul National
University College of Medicine/Seoul National University
Hospital, Seoul, Korea.

Background: Controversial concern has been raised up
about whether the risk of ischemic stroke differs between
conventional antipsychotics (CAP) and atypical antipsy-
chotics (AAP).

Objectives: This study is performed to compare the risk
of hospitalization for ischemic stroke between CAP and
AAP among elderly patients.

Methods: We conducted retrospective cohort study using
the Korea Health Insurance Review ? Assessment Service
database. A cohort consisted of an elderly patients who
newly prescribed antipsychotics between January, 1, 2006
and December, 31, 2009. Drug exposures were catego-
rized as following: haloperidol (HAL), chlorpromazine
(CHL) as CAP and risperidone (RIS), quetiapine
(QUE), olanzapine (OLA) as AAP. Patients with prior
cerebrovascular diseases (ICD-10, I60-I69), TIA (ICD-
10, G45) during prior 365 days were excluded. Study
subjects were observed until first hospitalization to the
ischemic stroke (ICD-10, I63). Multivariable Cox regres-
sion models were used to estimate the hazard ratio (HR)
and 95% confidence intervals (95% CI). Standardized
mobility ratio (SMR) were used to control for potential
confounding.

Results: Among total 71,584 patients, 24,668 patients on
RIS, 15,860 patients on QUE, 3,888 patients on OLA,
19,564 patients on HAL, 7,604 patients on CHL were
identified. Incidence rate was higher for those on CHL
(7.99), HAL (6.09) in the CAP compared to the QUE
(4.16), OLA (2.79), RIS (3.01) in the AAP per 1,000 per-
son-year. Substantially increased risk was observed among
CHL (HR = 3.47, 95% CI, 1.97-5.38), followed by HAL
(HR = 2.43, 95% CI, 1.18–3.14), QUE (HR = 1.23,
95% CI, 0.78–2.12) and OLA (HR = 1.12, 95% CI,
0.59–2.75).

Conclusions: A very strong risk of ischemic stroke was
observed in the CAP users. The evidence showed that
CAP should not be prescribed in the elderly, prescribing
AAP is highly recommended.
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513. Changes after Reformulation of Extended-Release
Oxycodone in Calls to US Poison Centers for Oxycodone and
Heroin

Paul M Coplan,1,2 Hrishikesh Kale,1 Lauren Sandstrom,1

Howard D Chilcoat.1 1Risk Management and Epidemiology,
Purdue Pharma LP, Stamford, CT, United States;
2Department of Biostatistics and Epidemiology, University of
Pennsylvania Perelman School of Medicine, Philadelphia, PA,
United States.

Background: Extended-release (ER) oxycodone was refor-
mulated so that tablets are more difficult to crush and
form a gel when dissolved, but the effects on abuse are not
known. In August 2010, Purdue stopped shipping original
ER oxycodone (OC) and started shipping reformulated
ER oxycodone (ORF).

Objectives: To assess changes in the number of calls to
poison centers reporting problems from exposure to ER
oxycodone (‘‘exposures’’), other single-entity (SE)
oxycodone and heroin from before to after ORF introduc-
tion.

Methods: The American Association of Poison Control
Centers maintains a database of calls to all 61 US poison
centers reporting problems due to drug exposures. These
are a proxy measure for serious adverse events from a
drug. Exposures are classified by reason (e.g., intentional
abuse, unintentional therapeutic errors). Changes in num-
bers of exposures were assessed from before (July 2009 to
June 2010) to after (October 2010 to June 2011) ORF
introduction. To differentiate between ORF effects and
secular trends, trends one year earlier (July 2008 to June
2010) were assessed.

Results: Exposures for all reasons decreased by 19% for
ER oxycodone (693–568 cases per quarter), increased
13% for other SE oxycodone (1509–1705 per quarter) and
increased 17% (587–688 per quarter) for heroin from
before to after reformulation. Exposures resulting from
abuse decreased by 25% for ER oxycodone, increased by
17% for other SE oxycodone and increased by 21% for
heroin from before to after reformulation. Unintentional
therapeutic error exposures among patients decreased
13% for ER oxycodone and increased 10% for other SE
oxycodone from before to after reformulation. One year
earlier (July 2008 to June 2009 vs. October 2009 to June
2010), exposures for all reasons increased 8% for ER oxy-
codone, increased 11% for other SE oxycodone and
increased 5% for heroin.

Conclusions: Poison centers exposures for any reasons to
Purdue’s ER oxycodone decreased after reformulation, as
did exposures for the reasons of abuse and patient thera-
peutic error, while in the same period exposures to other
SE oxycodone and heroin increased. Longer follow up is
needed and is ongoing.

514. Impact of Long-Acting Injectable vs. Oral Antipsychotics
on Rehospitalization Rates and Emergency Room Visits among
Relapsed Schizophrenia Patients

Marie-Hélène Lafeuille,1 François Laliberté-Auger,1 Patrick
Lefebvre,1 Christian Frois,2 John Fastenau,3 Mei Sheng
Duh.2 1Groupe d’analyse, Ltée, Montréal, QC, Canada;
2Analysis Group, Inc., Boston, MA, United States; 3Janssen
Scientific Affairs, LLC, Titusville, NJ, United States.

Background: Long-term pharmacological therapy for
patients with schizophrenia is directed at the prevention of
relapse, often leading to re-hospitalization.

Objectives: To compare the impact of switching to long-
acting atypical antipsychotic therapy (LAT) vs. continuing
with oral antipsychotics (APs) on the recurrence of hospi-
talizations and emergency room (ER) visits among schizo-
phrenia patients who relapsed.

Methods: Hospital discharge and billing records from the
Premier Perspective� Comparative Hospital Database
(2006Q1–2010Q4) were analyzed. Adult patients receiving
oral APs during a schizophrenia-related hospitalization
were identified and further stratified upon their next
schizophrenia-related rehospitalization (i.e., relapse) into
the following exposure groups: (1) patients switching to
LAT vs. (2) patients continuing with oral APs. LAT
relapse patients were matched 1:3 with oral AP relapse
patients using a propensity score model. The Andersen-
Gill extension of the Cox proportional hazards model
was used to assess the impact of LAT vs. oral AP on
time to multiple recurrences of hospitalizations and ER
visits.

Results: A total of 1064 LAT patients were matched with
3015 oral AP patients and formed the study population.
LAT and oral AP groups were well-balanced with respect
to age, gender, race, region, payer, hospital characteristics,
admitting diagnoses, and degree of illness severity
(p > 0.05 for all). Over a mean 30-month follow-up per-
iod, LAT patients were associated with significantly lower
rates of all-cause rehospitalizations (1.27 vs 1.61,
p < 0.0001) and ER visits (2.36 vs 2.68, p = 0.0195)
compared with oral AP patients. Based on Andersen-Gill
models, all-cause rehospitalization rates (hazard ratio
[HR] = 0.82, 95% CI: 0.77–0.87, p < 0.0001) and ER
visits (HR = 0.89, 95% CI: 0.87–0.94, p < 0.0001) were
significantly lower for LAT than for oral AP. Consistently
significant results were found when restricting to mental
disorder–related events.

Conclusions: This hospital database analysis found that in
relapsing schizophrenia patients, LATs were associated
with lower rehospitalization and ER-visit rates.

� 2012 The Authors
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515. The Impact of Long-Acting Injectable vs Oral
Antipsychotics on Hospitalization Rates in Patients with
Schizophrenia: A Systematic Review and Meta-Analysis

Marie-Hélène Lafeuille,1 Jason Dean,1 Valérie Carter,1 Mei
Sheng Duh,2 John Fastenau,3 Riad Dirani,3 Patrick
Lefebvre.1 1Groupe d’analyse, Ltée, Montréal, QC, Canada;
2Analysis Group, Inc., Boston, MA, United States; 3Janssen
Scientific Affairs, LLC, Titusville, NJ, United States.

Background: Long-term pharmacological therapy for
patients with schizophrenia is directed at the prevention of
relapse, often leading to re-hospitalization.

Objectives: To compare, by performing a meta-analysis,
the impact of long-acting injectable antipsychotics (LAIs)
vs. oral atypical antipsychotics (OAs) on hospitalizations
among schizophrenia patients.

Methods: Using the PubMed database and major psychi-
atric conference proceedings, a systematic literature review
for 01/2000–06/2011 was performed to identify studies
evaluating schizophrenia patients treated with antipsy-
chotics. Studies reporting hospitalization rates as a per-
centage of patients hospitalized or as the number of
hospitalizations per person per year were selected. The pri-
mary endpoint for the meta-analysis was percentage
decrease in hospitalization rates from baseline during
treatment. Pooled treatment-effect estimates were calcu-
lated using random-effect models. Meta-regressions
adjusted for study-level characteristics to account for the
heterogeneity across studies. A sensitivity meta-regression
analysis estimating the treatment effect on absolute hospi-
talization rates was also conducted.

Results: Fifty-three studies evaluating 81 treatment arms
(LAIs = 15 arms, 5294 patients; OAs = 66 arms, 96,013
patients) were identified. Reduction in hospitalization
rates for LAIs was 24.5 percentage points higher than for
OAs (random-effect estimates: LAIs = 60.0% vs. OAs =
35.5%, p = 0.018). Based on a meta-regression analysis,
controlling for age, sex, refractory schizophrenia, and
study characteristics, the adjusted percentage reduction in
hospitalization rates for LAIs was 36.9 percentage points
(LAIs = 66.4% vs. OAs = 29.5%, p = 0.024) higher
than for OAs. The sensitivity analysis based on absolute
hospitalization rates corroborated these findings (adjusted
hospitalization rate during follow-up was 12.6% lower for
LAIs than for OAs; LAIs = 13.7% vs. OAs = 26.2%,
p = 0.033).

Conclusions: Results of this meta-analysis suggest that
LAIs significantly reduce hospitalization rates for schizo-
phrenia patients compared to OAs.

516. Switching the Pharmaceutical Dosage Form of Extended-
Release Valproate Is Associated with Therapeutic Modification
of Antiepileptic Therapy

Katrin Schuessel,1 Stephanie von Klot,2 Martin
Schulz.1,3 1DAPI - German Institute for Drug Use Evaluation,
Eschborn, Germany; 2Institute of Epidemiology II, Helmholtz
Zentrum München, Neuherberg, Germany; 3Drug Commission
of German Pharmacists (AMK), Berlin, Germany.

Background: Product switching of extended release (ER)
antiepileptic drugs (AED) is discussed controversially
since evidence from bioequivalence studies may not trans-
late into clinical practice.

Objectives: To explore whether two different aspects of
product switching – a change of pharmaceutical manufac-
turer or a change of the pharmaceutical dosage form – in
patients treated with ER valproic acid/valproate (VPA) is
associated with therapeutic modification of AED therapy,
i.e., prescribing of an additional AED as a proxy for treat-
ment failure.

Methods: A cohort study was performed utilizing the
DAPI database of ambulatory drug claims from more
than 80% of German community pharmacies. Patients
initiating VPA therapy with ER dosage forms between
2003 and 2006 and filling a second prescription (index)
within 180 days were included. Time periods between sub-
sequent VPA prescriptions were classified as product
switch if a different ER VPA product was dispensed, con-
sidering information on a different manufacturer as well
as the type of pharmaceutical dosage form (monolithic vs.
multi-unit). Patients were followed from the index date
until the occurrence of the event (prescription of addi-
tional AED) or censoring (due to interruption or discon-
tinuation of ER VPA treatment, or 12/31/2009, the latest).
Hazard ratios (HR) for the event were estimated using
proportional hazards regression modelling with time-vary-
ing exposure.

Results: Of 78,427 medication profiles were identified of
which 15,065 (19.2%) experienced the event. Switching
the type of the dosage form was associated with an
increased hazard for the event compared to no switch
(switch from monolithic to multi-unit dosage forms:
HR = 1.43 [99% CI 1.16–1.77]; switch from multi-unit to
monolithic: HR = 1.36 [1.10–1.67]), whereas switching
between different pharmaceutical manufacturers was not
(HR = 1.01 [0.92–1.12]).

Conclusions: Switching of ER VPA products is associated
with an increased risk of AED regimen modification, and
the type of pharmaceutical dosage form is probably more
influential than differences between pharmaceutical manu-
facturers.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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517. Pharmacotherapy Is More Effective in Childhood Than
in Juvenile Absence Epilepsy in Long-Term Follow-Up

Rimma G Gamirova,1 Rosa M Shaimardanova,2 Lilia E
Ziganshina.3 1Department of Basic and Clinical
Pharmacology, Kazan Federal University, Kazan, Tatarstan;
2Kazan Childrens Municipal Hospital, Kazan, Tatarstan;
3Department of Basic and Clinical Pharmacology, Kazan
Federal University, Kazan, Tatarstan.

Background: There is a strong opinion about therapeutic
efficacy of valproic acid preparations in all forms of idio-
pathic generalized epilepsy (IGE). Efficacy of pharmaco-
therapy is traditionally evaluated after 6 months or 1 year
of treatment. However, there is uncertainity about the
long-term efficacy of pharmacotherapy in patients with
IGE.

Objectives: To compare effectiveness of pharmacotherapy
of Childhood vs. Juvenile absence epilepsy.

Methods: Patients with Childhood (eight boys and 12
girls, mean age – 11 ± 0.4 years) and Juvenile (three boys
and nine girls, mean age – 16 ± 0.7 years) absence epi-
lepsy (CAE and JAE) were followed for 10 years in outpa-
tient epilepsy clinic in 2001–2011. We calculated Risk
Ratio (RR with Review Manager 5.2) using remission
lasting for 3 years or longer as an outcome measure.

Results: Monotherapy was used in 17/20 (85%) of CAE
cases – all with valproic acid (mean daily dose –
29 ± 1 mg/kg/day); polytherapy (valproic acid+succina-
mide, valproic acid + lamotrigine) was used in 3/20
(15%) of cases. Monotherapy was used in 9/12 (75%) of
JAE cases: with valproic acid in 8/9 (89%) of monothera-
py cases (mean daily dose – 25 ± 2 mg/kg/day) and
lamotrigine in 1/9 (11%). Polytherapy (valproic
acid+succinamide) was used in 3/12 (25%) of all JAE
cases. Remission lasting for more than 6 months was
observed in 17/20 (85%) of patients with CAE and 11/
12(92%) of patients with JAE. Remission lasting longer
than 1 year was achieved in 17/20 (85%) of patients with
CAE and in 9/12 (75%) of patients with JAE. Remission
lasting longer than 3 years was achieved in 13/20 (65%) of
patients with CAE and 2/12 (17%) of patients with JAE.
RR for remission lasting longer than 3 years for CAE vs.
JAE was 3.90; 95%CI [1.06–14.39], p < 0.05.

Conclusions: Long-term follow up shows higher treatment
response rate in patients with childhood vs. juvenile
absence epilepsy.

518. Does Long-Acting Injectable Risperidone Make a
Difference to the Real-Life Treatment of Schizophrenia?
Results of the French Cohort for the General Study of
Schizophrenia (CGS)

Lamiae Grimaldi-Bensouda,1 Federic Rouillon,2 Bernard
Astruc,3 Michel Rossignol,4 Jacques Benichou,5 Bruno
Falissard,6 Frederic Limosin,7 Beatrice Beaufils,8 Guillaume
Vaiva,9 Helene Verdoux,10 Yola Moride,11 Alban Fabre,12

Florence Thibaut,13 Lucien Abenhaim,14 The CGS Study
Group.12 1Conservatoire National des Arts et métiers & LA-
SER ? Equipe d’accueil ‘Pharmacoépidémiologie et maladies
infectieuses’’, Pasteur Institute/Inserm, Paris, France;
2INSERM U894, CMME, Centre Hospitalier Sainte Anne,
Université Paris-Descartes, Faculté de médecine, Paris,
France; 3INSERM U669, Université Paris XI, Paris, France;
4Department of Epidemiology, Biostatistics & Occupational
Health, LASER-Centre for Risk Research Inc, McGill
University, Montreal, QC, Canada; 5Department of
Biostatistics, INSERM U657, Centre Hospitalier Universitaire
(CHU) de Rouen, Rouen, France; 6Université Paris-Sud 11,
Le Kremlin Bicetre, and INSERM U669, both in Paris;
Hôpital Paul-Brousse, Villejuif, France; 7Université René
Descartes, Paris 5; Hôpital Corentin-Celton (APHP), Issy-
les-Moulineaux; INSERM U894, Paris, France; 8Hôpital
Corentin-Celton, Issy-les-Moulineaux, France; 9Université
Lille 2 and Centre Hospitalier Régional Universitaire
(CHRU) de Lille, Lille, France; 10Université Bordeaux2 and
INSERM U657, Bordeaux, France; 11Department of
Epidemiology and Biostatistics, McGill University, and Faculty
of Pharmacy, Université de Montreal, Montreal, QC, Canada;
12LA-SER, Paris, France; 13Hôpital Charles Nicolle, CHU de
Rouen, and INSERM U614, Faculté de médecine, Rouen,
France; 14Department of Epidemiology, London School of
Hygiene & Tropical Medicine, and LASER, London, United
Kingdom.

Background: Treatment non-adherence is a major cause
of recurrence in schizophrenia. Delayed release formula-
tions like risperidone long-acting injectable (R-LAI) may
reduce rehospitalisation.

Objectives: The primary aim of this study was to compare
the impact of R-LAI to other antipsychotics on the rates
of hospitalisation in real-life settings.

Methods: The French Cohort for the General study of
Schizophrenia (CGS) recruited 2092 DSM-IV diagnosed
schizophrenia patients from 177 psychiatric wards of pub-
lic and private hospitals across France. These patients
were ambulatory or had been hospitalised for <93 days
at study entry. Patients were followed for one year during
which to antipsychotic use and frequency of hospitalisa-
tion was assessed. Recruitment was stratified for long-act-
ing second generation antipsychotic use. A multivariate
Poisson regression adjusted for confounding with propen-
sity scores and allowing for autocorrelation was used for
the calculation of adjusted relative rates of hospitalisation
with 95% confidence intervals.
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Results: A total of 1,859 out of 2,092 eligible patients were
included in the analysis. The mean age was 37.65 years,
68.3% were male and 36.7% were hospitalised for
<93 days at study entry. Altogether, 1,,859 patients
(89.2%) were followed up over 12 months accumulating
796 hospital stays (53.4 per 100 person-years). R-LAI
patients were younger and had been hospitalised more
often in the past 12 months compared to non-R_LAI
users. In an adjusted Poisson Regression analysis R-LAI
use was associated with a lower rate of hospitalisation
0.66 [0.46–0.96] compared to non-R-LAI use and 0.53
[0.32–0.88] compared to use of other LAI’s.

Conclusions: Use of R-LAI was associated with lower
rates of hospitalisation compared to non-use of R-LAI.

519. Tacrolimus vs. Cyclosporine in Maintenance
Immunosuppressive Regimens in Renal Transplantation in
Brazil (2000/2004), a Cost-Effectiveness Matched Analysis

Augusto Afonso Guerra Junior,1 Francisco Assis Acurcio,1

Grazielle Dias Silva,2 Cibele Comini Cesar,2 Mariangela Leal
Cherchiglia,2 Odilon Vanni Queiroz.2 1Social Pharmacy,
Federal University of Minas Gerais - Brazil, Belo Horizonte,
MG, Brazil; 2Preventive and Social Medicine, Federal
University of Minas Gerais - Brazil, Belo Horizonte, MG,
Brazil.

Background: In Brazil, the National Health System (SUS)
is responsible for almost all renal transplants. SUS proto-
cols recommend using cyclosporine, in association with
azathioprine and corticosteroids, to maintain the immu-
nosuppression essential for successful renal transplant.
Alternatively, cyclosporine (CsA) can be replaced by ta-
crolimus (Tac).

Objectives: The aim of this study was to evaluate for the
perspective of SUS the cost-effectiveness of therapeutic
schema involving cyclosporine or tacrolimus after renal
transplant during a 60 month follow-up period.

Methods: A record linkage of national health databases
with data from hospital, ambulatory, specialized medi-
cines and mortality has been carried out and a historical
cohort from 2000 to 2004 was established with patients
who underwent renal transplant and received cyclosporine
or tacrolimus matched 1:1. Multivariate analyses were
performed using the Cox model to examine factors associ-
ated with progression to treatment failure. Kaplan-Meier
method has been used to evaluate patient and graft sur-
vival and at last was performed a cost-effectiveness analy-
sis from SUS perspective.

Results: Among 9,298 renal transplants with living
donors and deceased were identified 8,981 different
patients. Of these it was observed that 49% of patients
using only immunosuppressive regimens based on cyclo-
sporine and 14% on totacrolimus. After pairing in 1:1
between tacrolimus and cyclosporin groups by the vari-
ables: type of transplant, sex, age and year of transplant

was possible to make 1,011 pairs. Most of the patients
were female, age 36.7 years, for whom the most frequent
primary diagnosis of chronic renal failure (CRF) were glo-
merulonephritis/nephritis. Cost-effectiveness evaluation
pointed for dominance of CsA over Tac as total cost per
patient to 1st year and for 5 years of treatment are lower
with a higher amout of life years gained.

Conclusions: After matching 1:1 patients of CsA and Tac
wasn’t evidenced advantage of better effectiveness for
patients using Tac regimens. Economic evaluation has
shown that CsA regimens were more cost-effective (domi-
nance) over Tac.

520. Dose-Response Relationship between Post-Progression
Bevacizumab Exposure and Survival among Metastatic
Colorectal Cancer Patients

E Dawn Flick, Charles E Barr, Susan M Fish, Larry F Leon,
Yong Mun, Darshan Dalal. Genentech, Inc., South San
Francisco, CA, United States.

Background: At the 27th ICPE, we presented the results
of two large observational cohort studies that examined
the effect of bevacizumab (BV) treatment beyond disease
progression (PD) on post-progression survival among
metastatic colorectal cancer (mCRC) patients: BRiTE
(conducted 2004–2008) and ARIES (2006–2012). In these
analyses, post-progression BV treatment was treated as a
time-fixed, dichotomous exposure. The current analysis
applies a time-dependent approach to capture the
dynamic variations in post-progression BV treatment,
including duration and intermittency, observed in the real
world and mitigates several of the limitations of the earlier
analyses.

Objectives: To describe a cumulative exposure analytical
approach to estimate BV treatment effect beyond PD in
the ARIES observational cohort study.

Methods: ARIES enrolled 1,550 mCRC pts receiving 1st
line chemotherapy plus BV from 248 sites in 43 states.
Data were collected via electronic data capture prospec-
tively at baseline and quarterly. PD was determined by the
investigator via clinical and/or radiographic assessment.
Each BV administration was collected. The dose–response
relationship between cumulative BV treatment and post-
progression survival was evaluated using a multivariable
time-dependent Cox proportional hazard model. BV
exposure was defined as the cumulative doses of BV after
first PD through the end of follow-up. This model was
chosen in order to minimize survival bias in favor of those
living longer.

Results: As of the February 14, 2011 data cutoff, 1,183
(76%) patients had experienced and survived a first PD.
The hazard ratios for post-progression survival decreased,
on average, by 2.1% (range, 1.7%–2.5%) with each addi-
tional BV dose across follow-up. Cumulative BV exposure

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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was associated with improved post-progression survival
(p < 0.0001).

Conclusions: This analysis suggests that cumulative expo-
sure to BV after PD is associated with corresponding
increases in post-progression survival among mCRC
patients. This analysis also serves as a proof-of-concept
for assessing treatment effect in the real-world setting cap-
turing the variations in real-world treatment patterns.

521. Imunossupressive Therapy Impact in Kidney Transplant

Patricia Pereira,1 Carla Teixeira de Barros,1 Ana Luı́sa
Papoila,2 Isabel Ramalhinho.1 1Faculty of Pharmacy,
University of Lisbon, Lisbon, Portugal; 2BioMedical Sciences
Faculty, Nova University of Lisbon, Lisbon, Portugal.

Background: To prevent graft rejection different immuno-
suppressive therapy protocols are used in kidney trans-
plant.

Objectives: Evaluate the impact of immunosuppressive
therapy in graft survival rate.

Methods: A retrospective cohort study was performed
including 286 patients that have been transplanted
between 1995 and 2007 in a transplant center in Portugal.
Graft loss was defined as return to dialysis or death
related with the transplant. In the study period, patients
were exposed to three different immunosuppressive proto-
cols: cyclosporine + micophenolate mofetil + predniso-
lone (1); tacrolimus + micophenolate
mofetil + prednisolone (2); conversion of 1–2 (3); siroli-
mus + prednisolone (4). Recipients were grouped accord-
ing to type of immunosuppressive protocol, thus
generating several cohorts. Kaplan–Meier estimates and
Cox regression were used to estimate graft survival for
each cohort.

Data were collected from the clinical registries.
Results: Most patients were male (68.3%) with a mean
age of 49 years at the time of transplant. Total time of fol-
low-up was 130 months (10.8 years). The majority of
patients were exposed to protocol 1 (59.8%), followed by
protocol 2 (15.4%). Forty one patients were converted
from protocol 1 to protocol 2 and 30 (10.5%) were
exposed to protocol 4. Global survival was respectively:
1 year 88.4%; 3 years 82.1%; 5 years 75.0% and 10 years
46.2%, with a median of global time of 115.17 months
(9.59 years) (IC 95%: 99.94–130.40). One year after trans-
plant the survival related to protocol 1 was 83.0% and for
protocols 2 and 4 was 100%. In relation to protocol 1:
patients that were exposed to protocol 2 had a risk reduc-
tion of 10.4% (HR = 0.896; IC 95%: 0.376–2.137)
(p = 0.805). Patients that were converted from protocol 1
to protocol 2 had a risk reduction of 56.7% (HR =
0.433; IC 95%: 0.208–0.898) (p = 0.025) and patients in
protocol 4 a risk reduction of 56.9% (HR = 0.431; IC
95%: 0.199–0.934) (p = 0.033).

Conclusions: Graft global survival was similar to that
reported in other transplant centers. The introduction of
new immunosuppressive therapy, namely tacrolimus and
sirolimus has enlarged the limited therapeutic options,
which increase the survival of patients undergoing renal
transplantation.

522. Impact of Oropharyngeal Exercises on Patients with
Moderate Obstructive Sleep Apnea

Abhay Dharamsi,2 Geetha Kandasamy,1 Vijayakumar
Arumugam,1 Rajasekaran Aiyalu.1 1Pharmacy Practice,
KMCH College of Pharmacy, Coimbatore, Tamil Nadu,
India; 2Swift School of Pharmacy, Ghaggar Sarai, Tehsil
Rajpura, Punjab, India.

Background: Upper airway function plays role in the
maintenance of the upper airway patency and contributes
to the genesis of the obstructive sleep apnea (OSA). A nar-
rowed upper airway is very common among OSA
patients, and is usually in adults. The vibration or collapse
of the soft palate is a significant contributor to snoring of
OSA.

Objectives: The study was aimed to find the impact of
oropharyngeal exercise on patients with moderate
obstructive sleep apnea.

Methods: A total of 34 patients with (Apnea Hypopnea
Index (AHI) 15–29.9) were included. Prior to the onset of
oropharyngeal therapy and polysomnography, each
patient completed a validated Epworth sleepiness scale
(ESS) and Quebec sleep questionnaire (QSQ) and baseline
measurements are recorded. Patients were given oropha-
ryngeal exercises and asked to perform the exercises regu-
larly about 30 minutes for 3 months. After 3 months the
QSQ and ESS was readministered. The study was con-
ducted at private corporate hospital to study the severity
of OSAS and neck circumference, snoring time, Number
of Snoring, Oxygen desaturation, Daytime sleepiness and
quality of life.Pearson correlation and paired ‘‘t’’ test were
applied.

Results: Out of 34 patients 29 were male and five were
female. The mean Age and body mass index (BMI) of
total study population were 50.18 ± 10.75 and
28.53 ± 4.03. While comparing the polysomnographic
variables there was a significant difference between base-
line and after therapy (p < 0.05). ESS at baseline
12.12 ± 3.47 after therapy 8.74 ± 2.08 (p < 0.0001),
neck circumference at baseline 39.27 ± 0.87 after therapy
38.32 ± 2.06 (p < 0.0256). There was a significant
changes were observed in all domains of QSQ (p < 0.05).
Significant Correlation was observed for AHI with neck
circumference (p < 0.00036), and BMI (p < 0.0467).

Conclusions: Among the study population there was a sig-
nificant improvement in the severity of disease, quality of
life, day time sleepiness and neck circumference. Our
results also suggest that oropharyngeal exercises has sig-
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nificant impact on patients with moderate obstructive
sleep apnea.

523. Management of Patients with Colon Cancer in France:
Description of the Cohort FDRK (Feuille De Route Cancer du
Côlon (K))

LGrimaldi-Bensouda,1 T André,2 O Bouché,3 CMariette,4 R
Benamouzig,5MYchou,6 EMitry,7 CTournigand,8AFabre,9

J Rudant,9 L Abenhaim,1,10 FDRK Study Group.1 1Con-
servatoire National des Arts et métiers & LA-SER & Equipe
d’accueil ‘Pharmacoépidémiologie et maladies infectieuses’’,
Pasteur Institute/Inserm, Paris, France; 2Service d’Hépato-
Gastro-Entérologie, Groupe Hospitalier Pitié-Salpêtrière and
Faculté de Médecine, Université Pierre et Marie Curie, Paris,
France; 3Service d’Hépato-gastroentérologie et de de
Cancérologie Digestive, CHU Robert Debré, Reims, France;
4Service de Chirurgie Digestive et Générale, Hôpital Claude
Huriez, Lille, France; 5Service de Gastro-Entérologie, Hôpital
Avicenne, Bobigny, France; 6Centre Régional de Lutte Contre
le Cancer Val d’Aurelle, Montpellier, France; 7Département
d’Oncologie Médicale, Institut Curie-Hôpital René Huguenin,
Saint Cloud, France; 8Service d’Oncologie Médicale, Hôpital
Saint Antoine, Paris, France; 9LA-SER, Paris, France;
10London School of Hygiene & Tropical Medicine, London,
United Kingdom.

Background: The course of patients with colorectal cancer
in France is little studied. Improving its knowledge is
essential in order to guide the structuring of care provision
and care of patients.

Objectives: The cohort FDRK is a national prospective
observational study conducted to describe the care path-
way of patients with colon cancer, according to the char-
acteristics of patients and their tumors.

Methods: Among the centers that care colon cancer in
France, a random sample taking into account the size and
type of canter has been identified. Inclusion criteria for
patients were: age>18 years, adenocarcinoma of the colon
or rectum with histological diagnosis £3 months (patient
incidents) or >3 months metastases diagnosis in the first
3 months (prevalent patients).Data on patient demograph-
ics, clinical features, characteristics of cancer and the
patient’s care were collected prospectively at baseline, at
6 months (±2 months) and 12 months (±2 months).

Results: Between June 2006 and April 2008, 1188 incident
patients (median age 67 years, sex ratio M/F = 1.3) and
76 prevalent patients (median age: 67.5, sex ratio M/
F = 1.3) were included by 97 centers throughout France.
Participating services were gastroenterology (38%), sur-
gery (33%), oncology (26%) and general medicine (3%).
Among incident cases, 841 (71%) had no metastases at
baseline and 347 (29%) had synchronous metastases.
Thirteen per cent of cases were diagnosed during an
endoscopy or surveillance. AJCC stage distribution of
incident cases was: 2% carcinoma in situ, stage I:9%,
stage II:28%, stage III:31% and stage IV:30%. Eighty-

four per cent of patients underwent a multidisciplinary
meeting. The median follow-up was 13 months. Patients
lost to follow-up were 0.85 and 7.75 at 6 and 12 months
respectively. One hundred seventy-three patients died dur-
ing follow-up.

Conclusions: FDRK is the first French cohort of patients
with colon cancer representing current practices at the
national level. It gets to know the care of patients regard-
less of the type of institution, the patient profile and the
stage of the disease. FDRK can afford to contribute to
decision making in public health, enabling better manage-
ment of colorectal cancer.

524. Abstract withdrawn by author.

525. Comparative Safety of Inhaled Medications in Patients
with Chronic Obstructive Pulmonary Disease: Systematic
Review and Mixed Treatment Comparison Meta-Analysis of
Randomized Controlled Trials

Yaa-Hui Dong,1 Hsien-Ho Lin,1 Wen-Yi Shau,2 Yun-Chun
Wu,1 Chia-Hsuin Chang,1,3 Mei-Shu Lai.1 1Graduate
Institute of Epidemiology and Preventive Medicine, College of
Public Health, National Taiwan University, Taipei, Taiwan;
2Division of Health Technology Assessment, Center for Drug
Evaluation, Taipei, Taiwan; 3Department of Internal Medicine,
National Taiwan University Hospital, Taipei, Taiwan.

Background: The active-treatment comparative safety
information across a variety of inhaled medications in
patients with chronic obstructive pulmonary disease
(COPD) is limited.

Objectives: To comprehensively examine and compare
the risk of overall and cardiovascular death for inhaled
medications in patients with COPD.

Methods: We searched the databases of MEDLINE, CI-
NAHL, Cochrane Library and ClinicalTrial.gov from
inception to July, 2011 to identify randomized controlled
trials of tiotropium Soft Mist� Inhaler, tiotropium
HandiHaler�, long-acting beta-2 agonists (LABA),
inhaled glucocorticosteroids (ICS), and LABA-ICS com-
bination with 6-month study durations or more. Two
investigators independently applied selection criteria, eval-
uated identified trials, and retrieved relevant characteris-
tics from eligible trials. The direct comparison and mixed
treatment comparison (MTC) meta-analyses were con-
ducted to estimate the pooled odds ratios of death for
each treatment comparison.

Results: Forty-two eligible trials with 52,516 individuals
were included in the analysis. The MTC meta-analysis
based on the fixed effect model indicated tiotropium Soft
Mist� Inhaler was associated with an universally
increased risk of overall death as being compared with
placebo (OR: 1.51; 95% CI: 1.06, 2.19), tiotropium
HandiHaler� (OR: 1.65; 95% CI: 1.13, 2.43), LABA (OR:
1.63; 95% CI: 1.10, 2.44), and LABA-ICS (OR: 1.90;
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95% CI: 1.28, 2.86). The risk was more pronounced for
cardiovascular death, in patients with severe COPD, and
at a higher daily dose. On the contrary, LABA-ICS was
associated with the lowest risk of death among all treat-
ments. No excess risk was noted for tiotropium Handi-
Haler� or LABA. Results of MTC were similar to those
of the direct comparison meta-analysis, with less precision
in the random effects model.

Conclusions: Our study described a comparative safety
profile for each category of inhaled medications. Tiotropi-
um Soft Mist� Inhaler was with a significant risk of death
and should be used with caution.

526. Challenges of IPTW Estimation with Combined
Exposures: An Example Using Hemodialysis Data

Alan R Ellis,1 Abhijit V Kshirsagar,2 Wolfgang C
Winkelmayer,3 M Alan Alan Brookhart.4 1Cecil G. Sheps
Center for Health Services Research, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United States;
2University of North Carolina Kidney Center, University of
North Carolina at Chapel Hill, Chapel Hill, NC, United
States; 3School of Medicine, Stanford University, Stanford,
CA, United States; 4Department of Epidemiology, Gillings
School of Global Public Health, University of North Carolina
at Chapel Hill, Chapel Hill, NC, United States.

Background: Most hemodialysis patients are treated with
intravenous iron and erythropoiesis-stimulating agents,
which likely have interactive effects on iron parameters
and clinical outcomes. Propensity scoring with inverse
probability of treatment weights (IPTW), common in
comparative effectiveness research, is complicated by com-
bined exposures.

Objectives: With the eventual goal of assessing the effects
of different iron dose levels, we compared IPTW
approaches with regard to the distribution of weights and
the resulting covariate balance.

Methods: With 2006–2008 hemodialysis patient data
(N = 4,893) from a small organization of US dialysis
units, linked with US. Renal Data System records, we
used generalized logit models to estimate 12 propensity
score (PS) models that addressed combined exposures dif-
ferently. The 12 models represented all possible combina-
tions of 3 factors: modeling of the exposure (iron only vs.
both), coding of the baseline erythropoietin covariate (five
levels, three levels, or excluded), and handling of a small
group of patients who received no erythropoietin
(included or excluded). For each PS we calculated stabi-
lized IPTW and measured balance (standardized differ-
ences) across three iron exposure groups.

Results: Mean PS weight ranged from 0.98 to 1.86 across
models; maximum weight ranged from 22 to 3,978. The
median standardized difference ranged from 0.02 to 0.25
and the maximum ranged from 0.14 to 2.89. Predicting
only iron exposure greatly improved weight distribution

and balance but ignored erythropoietin exposure. In the
models predicting combined exposure, omitting baseline
erythropoietin improved weight distribution and balance,
even on baseline erythropoietin. Excluding non-recipients
of erythropoietin improved neither weight distribution
nor balance.

Conclusions: Combined exposures may result in extreme
weights or residual imbalance, impeding treatment com-
parisons. Feasibility assessment should consider the effects
of different modeling approaches on weight distribution
and covariate balance, as well as the potential for residual
confounding.

527. Heterogeneity in Published Evidence for Stroke
Prevention in Patients with Atrial Fibrillation: A Systematic
Review

Teresa A Simon,1 David Jakouloff,2 Stephen A Mitchell,3

Syed A Raza,3 Ian Lockhart,4 Pieter Drost.5 1Bristol-Myers
Squibb, Princeton, United States; 2Bristol-Myers Squibb,
Rueil Malmaison, France; 3Abacus International, Bicester,
United Kingdom; 4Pfizer Ltd, Surrey, United Kingdom;
5Bristol-Myers Squibb, Braine l’ Alleud, Belgium.

Background: The risk of stroke is approximately five times
higher in patients with non-valvular atrial fibrillation
(AF). Management with warfarin is associated with
increased bleeding events and practical challenges, which
may be avoided using novel oral-anticoagulants (NOACs).

Objectives: In order to conduct a robust network meta-
analysis (NMA) comparing the efficacy and safety of the
NOAC apixaban with comparators of interest, we under-
took a systematic review to identify randomised controlled
trials (RCTs) evaluating the efficacy and safety of treat-
ments for stroke prevention in AF patients.

Methods: Electronic databases (Cochrane library, Med-
line, Embase, Biosis and Cinahl; accessed April 20, 2011)
and manual bibliographic searches were conducted to
identify relevant RCTs. Comparators of interest included
other NOACs, vitamin k antagonists (VKA), and aspirin.
Relevant data were extracted by two independent review-
ers. Key outcomes of interest included stroke or systemic
embolism, ischaemic stroke, major bleeding, and all-cause
mortality.

Results: In total 46 publications of 41 studies met the
inclusion criteria. The majority of studies were multicentre
RCTs enrolling warfarin-eligible patients with a low/
unknown risk of potential bias. Assumptions of similarity
were considered with regards to year of publication, study
design (open label vs. double blind), number of enrolled
patients, inclusion/exclusion criteria, time in therapeutic
range (TTR) and treatments/dosing regimens investigated
(particularly among the VKA/aspirin studies). The
recently published studies investigating the NOACs were
large (>10,000 enrolled subjects), high-quality RCTs
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reporting consistently defined efficacy and safety out-
comes.

Conclusions: Use of a restricted RCT network minimises
the introduction of unnecessary heterogeneity into a meta-
analysis. However, important methodological differences
still exist between the published NOAC trials which may
introduce a potential for variable interpretation. In the
absence of head-to-head studies, a robust assessment of
the relative efficacy/safety of the NOACs remains chal-
lenging.

528. Disease Risk Scores (DRS) as a Confounder Summary
Method: Systematic Review and Recommendations

Mina Tadrous,1 Joshua J Gagne,2 Til Stürmer,3 Suzanne M
Cadarette.1 1Leslie Dan Faculty of Pharmacy, University of
Toronto, Toronto, Canada; 2Division of Pharma
coepidemiology and Pharmacoeconomics, Department of
Medicine, Brigham and Women’s Hospital and Harvard
Medical School, Boston, United States; 3Department of
Epidemiology, UNC Gillings School of Global Public Health,
University of North Carolina at Chapel Hill, Chapel Hill,
United States.

Background: Disease Risk Scores (DRS) are confounder
summary scores based on the predicted risk of disease out-
come and may be advantageous over other confounding
adjustment techniques when: (1) exposure is rare, (2)
studying multiple exposure categories; and (3) to study
effect modification by outcome risk.

Objectives: To systematically examine the trends and
applications of DRS confounder summary score methods
in the medical literature.

Methods: We conducted a systematic search of MED-
LINE and Web of Science� to identify all English lan-
guage articles that applied DRS methods. We tabulated
the number of publications by year and type (empirical
application, methodological contribution, or review
paper) and summarized methods used in empirical appli-
cations overall and by publication year (<2000, 2000+).

Results: Of 714 unique articles identified, 98 were eligible,
and 86 were empirical applications. We observed a bimo-
dal distribution in the number of publications over time,
with peaks in 1979–1980, and then resurgence since 2000.
The majority of applications derived DRS using logistic
regression (42%), used DRS as a categorical variable in
analyses (79%), and were applied in cohort (47%) or case-
control (42%) settings. The greatest area of growth was in
pharmacoepidemiology, with 46% of applications since
2000 vs. 6% before 2000 examining drug exposure. Few
studies examined effect modification by DRS strata (out-
come risk).

Conclusions: Use of DRS has increased yet remains low.
Comparative effectiveness research may benefit from more
DRS applications, particularly to examine effect modifica-
tion by outcome risk. More research is needed to support

use of DRS in case-control studies. Standardized termi-
nology may facilitate identification, application, and com-
prehension of DRS methods.

529. Health Status to Policy Advocacy and New Drug
Licenses

Yaowares Oppamayun, Wimon Suwannakasawong,
Somchai Preechataveekid. Technical and Planning Division,
Food and Drug Administration, Nondthaburee, Thailand.

Background: In Thailand, the burden diseases are cancer,
hypertension, heart,cerebrovascular, and infectious dis-
eases. Most of them are preventable.The priority health
policy advocated for behavior change by healthy promo-
tion and unhealthy prevention.Treatments and drugs are
still important and there should be enough supplied for all
the people. FDA is responsible for drugs approval. It
should be clarify whether new drugs served for the health
policy advocacy.

Objectives: To described and verified new drugs licenses
for treating the priority burden diseases.

Methods: New drugs licenses approved from 1/1/2009 to
6/30/2010 were used for analysis of therapeutic uses along
with their frequency to priority burden diseases. We used
all ADRs reports, received in 2008, for classification of
their drug groups.

Results: Three hundred and sixty two new drugs were
identified. Of these, 77% were for therapeutic use for car-
diovascular disease (i.e., hypertension, diabetes). Anti-can-
cer, anti-infective, and central nervous disease, are 70%,
68%, and 60%, respectively. One new drug was registered
for lifestyle use (erectile dysfunction). Suspected drugs,
totaling 38,698, according to ADRs reports were classified
by drug group. The most suspected drug group is anti-
infective, which constituted more than half of all (52%).
Musculoskeletal system is the second, 17%, followed by
central nervous system 11%, and others.

Conclusions: 1. Most new drugs have met the needs of
burden diseases. On the other hand, of the many new
drugs for lifestyle use that were registered, too many of
these new drugs are for preventable diseases such as diabe-
tes, depressant, or even HIV AIDS.

2. The most ADRs reports came from anti-infective
drug group. The others are areas such as central nervous,
cardiovascular, etc. As it has been said, no drug is inher-
ently safe. A person taking a drug is exposed not only to
the likely benefits of treatment, but also the risks of
unwanted effects, ADRs.
3. Evidence based on burden diseases, ADRs, and new

drugs license approval should be used primarily for setting
health policy. Accordingly, involved organization should
translate policy to action effectively.
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530. Safety Evaluation of Generic and Brand-Name Products
of Ampicillin Sodium/Sulbactam Sodium for Injection

Chizuru Yabumoto,1 Mamiko Tsugane,1 Takako Nozawa,1

Kaori Nomura,1 Sozu Takashi,2 Etsuko Uejima.1 1Clinical
Pharmacy Research and Education, Graduate School of
Pharmaceutical Sciences, Osaka University, Suita, Osaka,
Japan; 2Biostatistics, Kyoto University School of Public
Health, Kyoto, Kyoto, Japan.

Background: The consumption of generic drugs of paren-
teral antibiotics is increasing more than ever because of
cost consciousness. However there are only a few reports
to compare safety of generic with brand-name drug used
in infectious disease.

Objectives: We compared safety of generic with brand-
name drug of SBT/ABPC for injection at a special func-
tioning hospital.

Methods: This was a retrospective, cross-sectional study
of medical records. The original brand-name product was
administered to patients in the general ward, in the con-
trast the generic product to patients in the emergency
ward. In order to adjust the confounding factors caused
by the patient backgrounds, the patients were matched
according to sex, age (younger or older than 65 years),
and duration of drug administration (57 or 814 days). The
degree and frequency of adverse reactions were compared
on that basis.

Results: The number of cases was 52 each after the
matching. The percentage of cases which were adminis-
tered the other parenteral antibacterial agents because of
ineffectiveness or adverse reactions were 11.5% for the
original brand-name product and 25% for the generic
product. The percentage of adverse reactions or abnormal
clinical test results was 21.1% for the original brand-name
product and 34.6% for the generic product. The results
were not significantly different from each other but
numerous trends related to adverse reactions were
observed in the generic product drug. However drug-
induced fever was suspected in 3 patients who experienced
a decrease in body temperature after ceasing administra-
tion the generic product. Furthermore, two among four
patients whose C-reactive protein (CRP) levels increased
by >15 mg/L were suspected to be suffered from drug-
induced fever from a clinical viewpoint.

Conclusions: We should carefully monitor the clinical
data with the possibility of drug-induced fever in mind
after switching to a generic or brand-name product
depending on the situation, especially in infectious disease.

531. Abstract withdrawn by author.

532. Performance of Overall vs. Subgroup Propensity Scores
When an Important Subgroup Variable Is a Strong
Confounder

Mugdha Gokhale, Michele Jonsson Funk, Richard Wyss,
Virginia Pate, Til Stürmer. Epidemiology, Gillings School of
Global Public Health, University of North Carolina at Chapel
Hill, Chapel Hill, United States.

Background: Propensity scores (PS) reduce bias due to
non-random treatment assignment in observational stud-
ies. In subgroup analyses, there may be efficiency and
validity gains in deriving separate subgroup PS compared
to one PS for the total study population, especially if the
channeling of treatments likely varies across subgroups.

Objectives: In type 2 diabetes patients (T2D) with or with-
out prior cardiovascular disease (CVD), we compared the
risk of nonfatal myocardial infarction (MI) between initia-
tors of sulfonylurea (SU) or metformin (MET) using over-
all and subgroup PS.

Methods: We conducted a retrospective cohort study
using 2006–2009 Medicare (Part A,B,D) data. The study
population was T2D patients >65 years, initiating SU or
MET monotherapy. PS in the total study population
(overall) and within prior CVD strata (subgroup PS) were
derived based on a priori list of confounders. We used 5–1
decimal 1:1 PS matching along with Cox proportional
models to estimate hazard ratios (HR) and 95% confi-
dence intervals(CI) for MI in an intent to treat analysis.

Results: Of 75,762 patients with mean age 74 years initi-
ated SU (36.7%) and MET (63.3%) therapy; 58.5% were
women and 50.7% had prior CVD. During 426 days of
median follow-up there were 1244 MIs. With overall PS,
MET initiator matches were found for 58% and 71% of
SU initiators with and without prior CVD, respectively.
Using subgroup PS, corresponding numbers increased to
83% and 94%. In those without prior CVD, no important
MI risk factors (e.g., hypertension) were imbalanced after
matching on overall PS and the HRs using overall PS
(HR = 1.4,CI:1.2–1.8) and subgroup PS (HR = 1.3,
CI:1.1–1.6) differed by 7%. In those with prior CVD, the
HRs using overall PS (HR = 1.6,CI:1.4–1.8) and sub-
group PS (HR = 1.6,CI:1.4–1.9) did not differ.

Conclusions: Matching on overall or subgroup PSs pro-
duced similar HR estimates in patients with and without
CVD but a larger proportion of SU initiators could be
matched based on subgroup PSs. Additional data using
stratification, inverse probability treatment weighting,
comparing covariate balance using average standardized
mean difference and change in estimate approach will be
presented.
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533. Beware of Policy-Induced Selection Bias in Drug Effect
Studies: Example in the Comparative Effectiveness of Oral
Bisphosphonates

Suzanne M Cadarette,1,2 Linda Levesque,2,3 Muhammad
Mamdani,1,2,4 Sylvie Perreault,5 David N Juurlink,1,2,6 J
Michael Paterson,1,2,7 Greg Carney,8 Nadia Gunraj,2 Milica
Nikitovic,1 Gillian A Hawker,9 Colin R
Dormuth.8 1University of Toronto, Toronto, ON, Canada;
2Institute for Clinical Evaluative Sciences, Toronto, ON,
Canada; 3Queen’s University, Kingston, ON, Canada; 4St.
Michael’s Hospital, Toronto, ON, Canada; 5University of
Montreal, Montreal, QC, Canada; 6Sunnybrook Research
Institute, Toronto, ON, Canada; 7McMaster University,
Hamilton, ON, Canada; 8University of British Columbia, vic.,
Canada; 9Women’s College Research Institute, Toronto, ON,
Canada.

Background: Oral bisphosphonates are effective in reduc-
ing vertebral fracture risk, however, only alendronate and
risedronate have proven efficacy in reducing hip fracture
risk.

Objectives: To examine the comparative effectiveness of
cyclical etidronate and risedronate vs. alendronate in
reducing hip fracture risk among older men and women.

Methods: We examined the comparative effectiveness of
oral bisphosphonates in reducing hip fracture risk among
new users aged 66 or more years in British Columbia (BC)
and Ontario, 2001/02–2008/09. BC data included all drugs
dispensed in community pharmacies. Ontario data
included drugs covered through the public plan that
openly listed etidronate therapy, yet largely restricted
alendronate and risedronate to those with lower bone
mineral density. Medical claims were complete for all resi-
dents in both provinces. Sex- and province-specific Cox-
proportional hazards models, matched on propensity
score, were used to compare 1-year hip fracture rates
between exposures. Propensity scores were derived using
risk factors for hip fracture from healthcare utilization
data. Alendronate was the referent in all comparisons.

Results: We identified little difference in fracture rates
between etidronate or risedronate and alendronate among
men and women in BC, or among women in Ontario. We
similarly identified little difference in fracture rates
between risedronate and alendronate (HR = 0.94;
95%CI = 0.79–1.16) among men in Ontario. However,
we identified lower hip fracture rates among men in
Ontario treated with etidronate vs. alendronate (HR =
0.75; 95%CI = 0.59–0.95).

Conclusions: We identified little difference in the effective-
ness of alendronate or risedronate in reducing hip fracture
risk among men or women. Despite being matched on
measured risk factors for fracture, results suggest that
residual confounding persisted with fracture rates lower
among men in Ontario treated with etidronate compared
to alendronate. Careful attention to province-specific drug

restriction policies in Canada is important when examin-
ing the comparative safety and effectiveness of medica-
tions.

534. Methodological Considerations in Estimating Drug
Adherence for a Long-Acting Injectable Medication

Elizabeth J Campagna,1 Erik Muser,2 John W Newcomer,3

Joseph Parks,4 Elaine H Morrato.1,5 1Colorado Health
Outcomes Program, University of Colorado Anschutz Medical
Campus, Aurora, CO, United States; 2Ortho-McNeil Janssen
Scientific Affairs, LLC, Janssen Pharmaceutical Companies of
Johnson ? Johnson, Titusville, NJ, United States; 3University
of Miami, Miami, FL, United States; 4Missouri Institute of
Mental Health, St. Louis, MO, United States; 5Health
Systems Management and Policy, Colorado School of Public
Health, Aurora, CO, United States.

Background: Drug adherence has been shown to lower
health care use and costs (Roebuck, 2011). Adherence
measures are established for oral medications using pre-
scription claims data; however, application of such mea-
sures to long-acting injectable agents is less understood.

Objectives: To compare standard measures of adherence
for long-acting and orally-administered second generation
antipsychotics (SGA) to determine whether the findings
are consistent between measures.

Methods: This was a retrospective new user cohort study
of claims data from Missouri Medicaid (08/09–04/11).
The study population was adults (18–64 year) diagnosed
with schizophrenia. Follow-up was 12 months. We identi-
fied new starts of paliperidone palmitate, a long-acting
SGA (LA-SGA) dosed once monthly (n = 248) and the
most commonly used oral SGA, aripiprazole (O-SGA)
(n = 179). Adherence measures calculated from phar-
macy claims were: medication possession ratio (MPR, 0–
1.0) and percent days covered (PDC, 0–100%). We also
looked at clinically meaningful gaps between refills (Sikka,
2005). Due to differences in product formulation, the
threshold for the maximum allowable gap was set based
on average product half-life [3 days (O-SGA) and 37 days
(LA-SGA)] as a proxy for duration of therapeutic drug
levels. Student’s t-test and v2 tests were used to compare
cohorts.

Results: Mean (standard deviation) prescriptions per
patient were 8.1 (4.6) and 6.2 (4.9) for the LA-SGA and
O-SGA respectively, p < 0.01. Mean MPR did not differ
between LA-SGA and O-SGA (0.83 vs. 0.82, p = 0.68).
Mean PDC was higher for the LA-SGA than O-SGA
group (55% vs. 42%, p < 0.01). The proportion of
patients with no gap in therapy exceeding the maximum
gap threshold was higher for patients in the LA-SGA vs.
O-SGA cohort (73% vs. 35%, p < 0.01).

Conclusions: Standard drug adherence measures yielded
different conclusions when comparing a long-acting and
oral antipsychotic medication. Valid adherence measures
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which address pharmacological differences in terms of
duration of therapeutic levels between drugs are necessary.
Until then, investigators should consider sensitivity analy-
sis using different adherence definitions when making
product comparisons.

535. Geospatial Variations in Drug Utilization and the
Potential for Confounding by Geography

Elisabeth D Root,1 Deborah Thomas,2 Elizabeth J
Campagna,3 John W Newcomer,4 Joseph Parks,5 Elaine H
Morrato.3,6 1Department of Geography, University of
Colorado, Boulder, CO, United States; 2Department of
Geography and Environmental Sciences, University of
Colorado, Denver, CO, United States; 3Colorado Health
Outcomes Program, University of Colorado Anschutz Medical
Campus, Aurora, CO, United States; 4University of Miami,
Miami, FL, United States; 5Missouri Institute of Mental
Health, St. Louis, MO, United States; 6Health Systems
Management and Policy, Colorado School of Public Health,
Aurora, CO, United States.

Background: Regional variation in health service utiliza-
tion and diagnostic practices has been demonstrated in
administrative data sets. Geographic differences in drug
use could confound observational drug studies comparing
health service outcomes.

Objectives: To estimate geographic variation in drug utili-
zation using antipsychotics as the case example.

Methods: A retrospective cohort study was conducted
with claims data from Missouri Medicaid (August 2009-
April 2011). Three new user cohorts were identified: oral
atypical antipsychotics (AA-Oral) (N = 109,173); pali-
peridone palmitate, a long-acting injectable AA (AA-LAI)
(N = 1,531); and conventional long-acting injectable an-
tipsychotics (C-LAI) (N = 2,506). Spatial Empirical Ba-
yes smoothing was used to calculate and map rates of
prescription claims (per 10,000 pop) for each cohort by
patient ZIP Code. The Moran’s I statistic was used to test
for the presence of global spatial autocorrelation. Local
indicators of spatial clustering (LISA) were calculated and
mapped to examine the presence of clusters of mutually
similar deviations from the overall mean rate. Monte Car-
lo simulation (N = 999 permutations) was used to calcu-
late p-values for the probability of observing higher or
lower prescribing clusters.

Results: Drug use patterns varied qualitatively between
cohorts. The Global Moran’s I indicated a strong positive
spatial clustering pattern for AA-Oral use (I = 0.2536;
p < 0.01) and moderate positive spatial clustering for
AA-LAI (0.1287 (p < 0.01) and C-LAI (I = 0.1319;
p < 0.01) use. LISA maps showed large clusters of
greater AA-Oral use (p = 0.01) in the rural SE corner of
the state and lower rates (p = 0.01) in three major urban
areas. LISA maps showed smaller geographic clusters of
AA-LAI use (p = 0.05 and p = 0.01) along a NW-to-SE
diagonal line across the state. A few small pockets of ZIP

codes with high rates of C-LAI use were found
(p = 0.01).

Conclusions: Significant geographic variation in drug use
was observed between cohorts of new users of antipsy-
chotics. An investigation of geographic variation in men-
tal health services (e.g., hospitalizations) is under way to
estimate the magnitude of potential confounding by geog-
raphy.

536. Evaluating Effects of Changing Treatments in
Longitudinal Studies

Xiaolei Zhou, Beth Sherrill, Yun Wu, Lee Bennett, Jianmin
Wang. RTI Health Solutions, Research Triangle Park, NC,
United States.

Background: In studies evaluating treatment effects for
endpoints such as overall survival, patients are expected to
change treatments during follow-up due to disease pro-
gression, adverse events, or other reasons. It is often of
interest to compare efficacy endpoints across the entire
treatment pattern, assessing the effects of the sequence of
initial treatments and second- or even third-line treat-
ments. However, in practice, researchers often either
ignore second-line treatments or simply stratify patients
by whether they received second-line treatment. These
simplistic approaches have a purpose but do not take full
advantage of the longitudinal information. The use of
time-varying covariates in Cox models can provide valu-
able insights into treatment sequencing, for example, in
oncology research. However, these methods are not used
widely even in situations where they are clearly applicable;
the intent of this presentation is to highlight the usefulness
of survival analyses that assess time-varying covariates.

Objectives: To appropriately account for second-line
treatment when evaluating the effect of first-line treat-
ments and to evaluate the effect of second-line treatments.

Methods: We constructed Cox models for time-to-event
endpoints with second-line treatments handled as time-
varying covariates.

Results: We first illustrate why commonly used methods
are not always appropriate. Next, we show how the time-
varying covariates for treatments work in practice when
additional treatments are received after the initial treat-
ment, focusing on interpretation of results. We show dif-
ferent model settings that reflect various clinical
assumptions. Finally, we discuss other applications, con-
siderations, and assumptions when using time-varying co-
variates.

Conclusions: The technique of incorporating time-varying
covariates in analyses of time-to-event endpoints provides
a flexible analysis method to evaluate treatment effects in
complex situations in which patients receive a sequence of
treatments. This approach has wide applications, most
notably in oncology research.
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537. Time-Dependent Propensity Score and Collider-
Stratification Bias: Inhaled beta2-Agonist and Risk of
Coronary Heart Disease

Mohammed S Ali,1 Rolf HH Groenwold,1,2 Wiebe R
Pestman,1 Svetlana V Belitser,1 Arno WHoes,2 Anthonius de
Boer,1 Olaf H Klungel.1,2 1Utrecht Institute for
Pharmaceutical Sciences; Pharmacoepidemiology and Clinical
Pharmacology Division, University of Utrecht, Utrecht,
Netherlands; 2Julius Center for Health Sciences and Primary
Care, University Medical Center Utrecht, Utrecht,
Netherlands.

Background: In observational studies of time-varying
exposure and confounders, the use of propensity score
(PS) is limited to assigning weights as in marginal struc-
tural models (MSMs). Stratification and conditioning on
time-varying cofounders which are also intermediates can
induce collider-stratification bias and adjust-away the
(indirect) effect of exposure. Similar bias could be
expected when one conditions on time-dependent PS.

Objectives: We explored collider-stratification and con-
founding bias due to conditioning or stratifying on time-
dependent PS in a clinical example on the effect of inhaled
short and long-acting beta2-agonist use (SABA and
LABA, respectively) on coronary heart disease (CHD).

Methods: A cohort of patients with an indication for
SABA and/or LABA use was extracted from the Nether-
lands University Medical Center Utrecht General Practi-
tioner Research Network. Information from 1995 to 2005
was used. SABA and LABA use and potential confound-
ers were ascertained on 3 month intervals. Follow-up
began the first day of diagnosis of bronchitis, asthma, or
COPD and ended at the occurrence of CHD, death, un-
registration with the GP, or end of the study, whichever
occurred first. HR were estimated using PS stratification
as well as covariate adjustment and compared with those
of MSMs in both SABA and LABA separately. In
MSMs, censoring was accounted for by including inverse
probability of censoring weights.

Results: The crude HR of CHD was 0.90 [95% CI: 0.63,
1.28] and 1.55 [95% CI: 1.06, 2.62] in SABA and LABA
users respectively. When PS stratification, adjustment
using PS, and MSMs were used, the HRs were 1.09
[95%CI: 0.74, 1.61], 1.07 [95% CI: 0.72, 1.60], and 0.86
[95% CI: 0.55, 1.34] for SABA, and 1.09 [95%CI: 0.74,
1.62], 1.13 [95%CI: 0.76, 1.67], 0.77 [95% CI: 0.45, 1.33]
for LABA, respectively.

Conclusions: Results were similar for different PS meth-
ods, but systematically higher than those of MSMs. When
treatment and confounders vary during follow-up, condi-
tioning or stratification on time-dependent PS may induce
substantial collider-stratification or confounding bias.
Hence, the use of methods such as MSMs is recom-
mended.

538. Change in Exposure in Studies of Chronic Conditions:
Insights from a Mixed Effects Multinomial Logit Model

Maurille Feudjo Tepie,1 Andrew Roddam,1 Cathy
Critchlow,2 Andrew Taylor,3 Samara Ferguson,3 Shelley
Fordred,2 Jonathan Bayly.4 1Centre for Observational
Research, Amgen Ltd, London, Middlesex, United Kingdom;
2Centre for Observational Research, Amgen Inc, Thousand
Oaks, CA, United States; 3UK/Ireland Affiliate, Amgen Ltd,
London, United Kingdom; 4Faculty of Education Health and
Sciences, University of Derby, Derby, United Kingdom.

Background: In studies of treatment of chronic condi-
tions, patients often change exposure status over follow-
up. Patients may switch or discontinue drugs, or change
drug class or dose. Assessment of drug effectiveness or
safety requires that we account for the time-dependent
nature of exposures, and that we understand determinants
of exposure change.

Objectives: Demonstrate use of the statistical tool, the
Mixed Effects Multinomial Logit Models in assessing
determinants of exposure status change in women with
postmenopausal osteoporosis treated with bone loss ther-
apy (BLT).

Methods: A cohort of postmenopausal women registered
with the General Practice Research Database (GPRD)
treated with BLT between 01/1997 and 12/2008 was con-
structed (N = 39,341). BLTs were grouped into oral bis-
phosphonates (OBP) and other (OTH). Change in
exposure status included switching from OBP to OTH or
OTH to OBP, or discontinuing medication. To account
for change in medical practice over time, calendar time
was stratified into three periods. For each year within
these periods, patients were classified according to the first
event (switch or discontinuation). Potential determinants
of exposure change were patient characteristics over the
12 months prior to date of switch/discontinuation. For
patients without exposure change, characteristics were
those over the 12 months prior to 30 June in that year.
Multivariable regression models for repeated multinomial
response variables (GLIMMIX, SAS 9.2) were used to
assess variables associated with medication switch/discon-
tinuation.

Results: Characteristics associated with medication
switching or discontinuation included age, arthritis, num-
ber of GP contacts (proxy for frailty), osteoporosis dura-
tion, BMI, fracture history, and use of glucocorticoids or
immunosuppressants.

Conclusions: Multinomial response approaches simulta-
neously consider risk of multiple events, and thus provide
a comprehensive assessment of determinants of change in
exposure. By considering successive calendar years, we
accounted for the time-dependent nature of determinants,
and the mixed effect nature of these models accounts for
induced correlation.
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539. Graphical Representation of Confounding Potential for
Measured Covariates

Drew G Levy,1 David C Norris,2 Ventrakam Kuturu,1

Debra Maldonato,1 Charles Barr.1 1Genentech, Inc., South
San Francisco, CA, United States; 2unusualsolutionsthatwork,
Inc, Seattle, WA, United States.

Background: Pharmacoepidemiologic analyses must
address potential biases arising from differential distribu-
tions of covariates across levels of the exposure of interest.
Standard practice for summarizing distributions of covari-
ates is usually the tabular listing of summary statistics for
covariates stratified by levels of the exposure. This practice
has several limitations for effective representation and
evaluation of the complex relationships among measured
variables that jointly lead to bias. Visual representation of
data can facilitate more accurate and intuitive understand-
ing of the essential information in a complex dataset.
Radar charts are a useful way to display multivariate data.
We elaborate on the graphical idiom of the radar chart to
express multivariate relations among variables in analysis
of epidemiologic data, for the purpose of elucidating the
aggregate potential for bias.

Objectives: This work proposes a method for graphical
representation of the information typically used in assess-
ment of the potential for bias in multivariate analyses. We
present applications of the graphic for elucidation of con-
founding, selection bias, treatment propensity, and ran-
domization balance.

Methods: In this application of the radar plot the spokes
denote covariates in the analysis (e.g., baseline patient
attributes, concomitant medications, etc.). Intersecting the
spokes are lines denoting comparison (treatment or expo-
sure) groups. Where the lines fall on spokes indicates sum-
mary value for that group, making comparison of
multiple values for a group easy, and facilitating the per-
ception of differences between the groups of interest.
Multi-panel conditioning is used for stratifying data and
comparing subgroups.

Results: A function has been programmed in the open-
source R language to facilitate specification and produc-
tion of the graph. Applications of this graphic to analysis
in various therapeutic areas and analytic issues is pre-
sented.

Conclusions: This graphic application is useful for exami-
nation of multivariate data, assessment of confounding by
measured covariates, selection bias, propensity score mod-
eling, success of randomization, and other activities in epi-
demiologic analysis and inference.

540. Performance of Instrumental Variable Methods in Case-
Control and Cohort Studies: A Simulation Study

M Jamal Uddin,1 Rolf HH Groenwold,1,2 Anthonius de
Boer,1 Svetlana V Belitser,1 Kit CB Roes,2 Olaf H
Klungel.1,2 1Pharmacoepidemiology and Clinical
Pharmacology, University of Utrecht, Utrecht, Netherlands;
2Julius Center for Health Sciences and Primary Care,
University Medical Center Utrecht, Utrecht, Netherlands.

Background: Instrumental variable (IV) methods are
becoming increasingly popular to adjust for confounding
in pharmacoepidemiological research. IVs are strongly
related to the exposure, and only related to the outcome
through exposure. When the IV is weak (weak relation
with exposure), estimates are likely biased.

Objectives: To assess the bias of IV estimates for different
types of exposure, outcome and IV as in case-control and
cohort designs.

Methods: Data were simulated for different combinations
(continuous or binary) of exposure, outcome and IV using
a cohort and a nested case-control (NCC) design with
strong confounding. We considered different sample sizes
(1,000, 5,000, 10,000 and 50,000) with different incidence
of the outcome. Pearson correlation (PC), point biserial
correlation (PBC), and odds ratio (OR) were used to mea-
sure the strength of the IV. For continuous outcome, the
two-stage least squares method was used to estimate the
exposure effect. For binary outcomes, linear regression
and logistic regression were used in the first and second
stage respectively. Bias was defined as the difference
between the mean of IV estimate based on 1,000 simula-
tions and the true exposure effect.

Results: The relation between the strength of the IV and
bias was similar for different types of IV and exposure
and irrespective of the incidence of the outcome. For
example, when both IV and exposure were continuous
(cohort data) bias was considerable for PC < 0.10, but
for PC > 0.10 bias was negligible. For binary IV and
continuous exposure (or vice versa) this was observed for
PBC = 0.08 and when both were binary at OR = 1.3.
For NCC design these values were 0.20, 0.16 and 1.70
respectively. In addition, the IV estimates were less stable
for rare outcome (e.g., 1%), especially in the NCC design.

Conclusions: Similar patterns of bias were identified for
all considered scenarios of IV analysis. The IV estimates
were unstable for weak instruments or rare outcomes. In
such situations, it was not feasible to apply IV methods.
In NCC IVs should be stronger than when applying them
in cohort studies.
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541. Cardiovascular Risk Factors Associated with Essential
Hypertension

Ghizlane Berrada El Azizi,1 Samir Ahid,1 Saadia Abir,2

Fedoua Ellouali,3 Amine Elmajhad,3 Mouna Charif
d’Ouazzane,3 Sahar Mouram,3 Abdelali Boukili,4

Mohammed Cherti,3 Yahia Cherrah.1 1Pharmacology -
Toxicology, Faculty of Medicine – Pharmacy, Rabat,
Morocco; 2Department of Cardiology, Clinic Agdal, Rabat,
Morocco; 3Department of Cardiology B, Hospital Ibn Sina,
Rabat, Morocco; 4Department of Cardiology, Military
Hospital Military instruction Mohammed V, Rabat, Morocco.

Background: High blood pressure is a public health prob-
lem.

Objectives: to determine main cardiovascular risk factors
associated with essential hypertension and their distribu-
tion by age and sex and place of residence.

Methods: This is a prospective study in November 2010
and February 2012, concerning 742 patients with essential
hypertension followed in the outpatient of cardiology, at
the city of Rabat.

Results: The mean age was 62.1 ± 11.2 years old.
Females were concerned in 65.3% of cases. Complicated
hypertension was observed in 58.9% (437). Systolic blood
pressure and diastolic blood pressure were
146.16 ± 22.29 and 80.21 ± 12.36 mmHg, respectively.
The average body mass index was 28.40 ± 5.75 in men
vs. 31.4 ± 8.90 kg/m2 in women. In 234 women
(69.11%), Hypertension was associated with diabetes.
Hypertension associated with hypercholesterolemia was
found in 46.68% (204) of cases. The association of Hyper-
tension and obesity was significantly higher in females
57.25% (250) and 30.20% (132) in urban areas. Eighty-
one per cent of women were passive smokers.

Conclusions: Cardiovascular risk factors associated with
hypertension were diabetes, obesity, hypercholesterolemia
and smoking. It is necessary to strengthen the action
against cardiovascular disease and their cardiovascular
risk factors.

542. Antihypertensive Drug Compliance and Its Related
Factors in a Korean Population

Hee-Young Shin, Min-Ho Shin, Jung-Ae Rhee. Chonnam
National University Medical School, Gwangju, Korea.

Background: Although the level of antihypertensive drug
compliance and its related factors are essential elements to
improve medication persistence, there have been few stud-
ies addressing them in Asian populations.

Objectives: This study aimed to examine the factors asso-
ciated with antihypertensive compliance in a Korean pop-
ulation.

Methods: Three thousand two hundred thirty-four com-
munity dwelling patients aged 20 and over within a

defined geographic area participated in this study. Data
on antihypertensive drug compliance, socio-demographic
factors (age, gender, marital status, education), comorbid-
ities (diabetes mellitus, arthritis) were collected using a
structured questionnaire. Logistic regression models were
used to determine the factors related to antihypertensive
compliance.

Results: Of 84.3% of the patients had good compliance to
antihypertensive drugs. Good compliance was associated
with advanced age (OR 2.06, 95% CI 1.62–2.62), female
gender (OR 1.37, 95% CI 1.07–1.76), low level of educa-
tion (OR 1.72, 95% CI 1.34–2.22) and comorbidity with
diabetes mellitus (OR 1.47, 95% CI 1.09–2.00). In strati-
fied analysis by gender, while the level of education was
not associated with good compliance in men, it was associ-
ated in women (OR 2.48, 95% CI 1.72–3.57). And in
stratified analysis by age group, while the level of educa-
tion was not associated with good compliance in older
group, it was associated in younger group (OR 2.72, 95%
CI 1.93–3.83).

Conclusions: Advanced age, female gender, low level of
education, and comorbidity with diabetes mellitus were
found to be associated with good compliance to antihy-
pertensive drugs in a Korean population. The association
between education and antihypertensive compliance was
modified by age and gender.

543. Risk of Acute Myocardial Infarction (AMI), Stroke, or
Death in GPRD Patients Treated with Olmesartan (Olm) or
Other Angiotensin Receptor Blockers (ARBs)

Esther H Zhou,1 Kate Gelperin,1 David J Graham,1 Mark
Levenson,2 Martin Rose,3 Ya-Hui Hsueh,2 Tarek A
Hammad.1 1Office of Surveillance and Epidemiology, U.S.
Food and Drug Administration, Silver Spring, MD, United
States; 2Office of Biostatistics, U.S. Food and Drug
Administration, Silver Spring, MD, United States; 3Office of
New Drug, U.S. Food and Drug Administration, Silver Spring,
MD, United States.

Background: Results of two randomized trials (ROAD-
MAP and ORIENT) suggested that Olm increased cardio-
vascular (CV) mortality compared to placebo in diabetic
patients.

Objectives: We evaluated the risks of AMI, stroke, sud-
den cardiac death (SCD), and all cause mortality, after ini-
tiating Olm compared with other-ARBs to study the
association between Olm and CV-related events.

Methods: We conducted a cohort study using the UK
GPRD. Patients (40–95 years of age) with at least one
Olm or other ARB prescription during the study period
January 2003–June 2011 were included. Index date (t0)
was set to the first prescription date. To qualify for inclu-
sion in the cohort, patients had to be in the practice for
12 months prior to t0, and have no prescription for any
ARB or angiotensin converting enzyme inhibitor (ACEI)
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for 6 months prior to t0 (new users). A patient was fol-
lowed from t0 until the earliest of (1) a gap in treatment
coverage >25% of the prior prescription days’ supply; (2)
a prescription fill for a different ARB or ACEI (switch-
ing); (3) the occurrence of an outcome; (4) the end of the
study period; or (5) the end of available data. AMI was
previously validated. We randomly selected 1,000 stroke
and 1,000 SCD cases for validation. Hazard ratios (HR)
of CV-related outcomes and mortality will be estimated
using Cox proportional hazard models adjusting for CV-
related risk factors.

Results: There were 3,964 Olm initiators and 54,653
other-ARBs initiators, who fulfilled all inclusion criteria.
The mean patient age was 65 years (SD = 12) for the
Olm cohort, and 66 years (SD = 12) for the other-ARBs
cohort. Cohorts included 55.8% and 56.1% females,
respectively. The mean follow-up duration was 390 days
(SD = 524) for the Olm cohort, and 425 days (SD =
560) for the other-ARBs cohort. Overall, there were
0.5% and 0.6% new users who developed AMI or stroke,
with 1.2% who died during the follow-up period.

Conclusions: The Olm cohort and the other-ARBs cohort
are generally similar regarding patient characteristics. Val-
idation results and adjusted HR will be reported.

544. The Effect of Statins on the Risk of First Non-Fatal
Myocardial Infarction: A Population-Based Observational
Study Using the PGRx Information System

L Grimaldi-Bensouda,1 M Rossignol,2 N Danchin,3 J
Dallongeville,4 E Bruckert,5 J Banayan,6 Y Cottin,7 A
Khachatryan,8 J Benichou,9 L Abenhaim,8,10 PGRx MI
Group.11 1Conservatoire National des Arts et métiers & LA-
SER & Equipe d’accueil ‘Pharmacoépidémiologie et maladies
infectieuses’’, Pasteur Institute/Inserm, Paris, France; 2LA-
SER CRR and McGill University, Montreal, Canada;
3Hôpital Européen Georges Pompidou, Paris, France; 4Institut
Pasteur de Lille, Lille, France; 5Hôpital de la Pitié-Salpêtrière,
Paris, France; 6CHRU de Tours, Hôpital Trousseau
Cardiologie A, Tours, France; 7CHU de Dijon, Hôpital du
Bocage Cardiologie 2, Dijon, France; 8LA-SER Europe Ltd,
London, United Kingdom; 9Inserm U657, Institut Hospitalo-
Universitaire de Recherche Biomédicale and Unité de
Biostatistique, CHU de Rouen, Rouen, France; 10Department
of Epidemiology, London School of Hygiene & Tropical
Medicine, London, United Kingdom; 11PGRx Cardiologist and
General Practitioner Network, Paris, France.

Background: Despite demonstrated positive effects in a
number of clinical trials, the evidence is lacking as to the
impact of statins on the risk of first myocardial infarction
(MI) in real life settings.

Objectives: To assess the impact of real life statin utiliza-
tion on the risk of first non-fatal MI.

Methods: Case–Control methodology using the pharma-
coepidemiological information system ‘‘PGRx’’. Data on

comorbidities, risk factors and medications were obtained
from medical records and patient telephone interviews.
General practices (n = 371) and cardiology centres
(n = 60) across France were employed in the study. Cases
were patients with the first MI £ 1 month before the date
of recruitment (n = 2238). Controls were patients seen by
a general practitioner (GP) with no restriction as to the
reasons of consultation (n = 2238), matched to MI cases
on gender, age, frequency of visits to a doctor, date of
recruitment and personal history of non-cardiovascular
chronic disease. Statin exposure was defined as any utilisa-
tion in the 2-year prior to date of MI in cases or recruit-
ment date in controls. Adjusted odds ratios (OR) of the
risk of first MI was estimated by multiple conditional
logistic regression models. Comparative effectiveness and
propensity to use of individual statin molecules were
assessed.

Results: The use of statins was associated with a lower
MI risk (adjusted OR 0.67 [95% CI 0.56–0.79] for current
use (within 2 months before the index date) and 0.73 [0.62
–0.86] for any use within 24 months). Among individual
statins, rosuvastatin was associated with the lowest MI
risk (adjusted OR 0.49 [0.35–0.68] for any use in
24 months preceding the index date) followed by simvast-
atin (0.62 [0.46–0.84]).

Conclusions: In this first major population-based observa-
tional study we reproduced the results observed in recent
meta-analyses accounting for real life compliance and
population variability. The results could be of interest and
applicable to other industrialised countries as the observed
risk reduction was constant across MI risk levels.

545. Use of Low Dose Aspirin Increased Cardiovascular Risk
in Incident Diabetic Patients

Ye-Jee Kim,1 Mi-Sook Kim,1 Nam-Kyong Choi,1 Jong-Mi
Seong,1 Ju-Young Shin,1 Ji Eun Park,2 Byung-Joo
Park.1,2 1Department of Preventive Medicine, College of
Medicine, Seoul National University, Seoul, Korea; 2National
Evidence-based Healthcare Collaborating Agency, Seoul,
Korea.

Background: Aspirin is recommended to reduce the risk
of cardiovascular diseases (CVDs) in diabetic patients.
However, questions have been raised about the effective-
ness of primary prevention of CVDs and the potential risk
of increased bleeding aspirin may pose for diabetic
patients.

Objectives: To evaluate the effectiveness of low dose aspi-
rin use in preventing CVDs in newly diagnosed diabetic
patients.

Methods: Using the Korean Health Insurance Review
and Assessment Service database, a retrospective cohort
of patients ‡40 years of age, newly diagnosed with diabe-
tes (ICD-10, E10-14) between January 2006 and Decem-
ber 2007, were included. We excluded patients with
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diabetes during the year before index year or with CVDs
before the index date. Patients were received low dose
aspirin (£200 mg) prescriptions in index year 2006, 2007
as an exposure group compared with non-users. The fol-
low-up endpoint was defined as hospitalization with
CVDs including angina (I20.x), acute myocardial infarc-
tion (AMI; I21.x, I22.x, I23.x), ischemic stroke (IS; I63.x,
G45.x) and coronary revascularization, death or the end
of the study (December 31st, 2009). Cox proportional haz-
ards model was used to evaluate effects of aspirin on inci-
dence of CVDs after adjusting for possible confounding
factors (hypertension, dyslipidemia, and use of CV related
medications).

Results: The cohort included 268,489 newly diagnosed
DM patients, among them, 22,707 (8.4%) were prescribed
low dose aspirin. The adjusted hazard ratio for low-dose
aspirin user compared with non-user was 2.13 (95% CI:
1.97–2.30) for AMI; 1.37 (95% CI: 1.25–1.49) for IS; and
1.73 (95% CI: 1.64–1.83) for the all CVDs.

Conclusions: In this study of diabetic patients, low aspirin
use increased the risk of CVD events. It may provide evi-
dence for revising clinical guidelines that recommend cau-
tious use of low dose aspirin to prevent CVDs in incident
diabetic patients.

546. Long-Term Compliance to Acetylsalicylic Acid in
Patients after Acute Coronary Syndrome

Andrey N Baglikov, Vladimir V Rafalskiy. Smolensk State
Medical Academy, Smolensk, Russian Federation.

Background: Acetylsalicylic acid (ASA) is widely used for
prevention of cardiovascular events (CVE). Compliance
as the major effectiveness determinant in preventive ace-
tylsalicylic acid therapy.

Objectives: To estimate the long-term compliance to ASA
in patients after acute coronary syndrome (ACS).

Methods: The prospective observational study included
subjects aged at least 18 years who had ACS. Compliance
to ASA was estimated by the questionnaire survey. Statis-
tical analysis included calculations of percentages for dis-
crete variables, means and standard deviations (SD) for
continuous variables, logistic regression analyses. Statisti-
cal significance was set at an accepted alpha (p < 0.01).

Results: The study population included 757 patients after
ACS – 408 (53.9%) men and 349 (46.1%) women, with a
mean age of 62.1 ± 7,6 years. Of 39.2% of patients
received buffered ASA, 42.7% – enteric-coated ASA (EC
ASA), 18.1% – plain ASA. Compliance to ASA was
assessed by a 10-point visual analog scale. Only 16.2% of
patients were adherent to ASA (10 points). Patients who
received EC ASA were significantly more adherent to
long-term therapy than patients who received buffered
ASA and plain ASA (8.4 ± 1.4, 7.6 ± 1.4 and 7.0 ± 1.6
points respectively, p < 0.01). Of 81.6% of patients dis-
continued the treatment of ASA. Patients who received

buffered ASA and plain ASA, were significantly more
likely than patients who received EC ASA, discontinued
the treatment (respectively OR = 1.81; CI [1.20–2.72],
p = 0.0027 and OR = 4.86; CI [3.01–7.85], p = 0.0003).
The main factor for discontinuation therapy was develop-
ment of adverse reactions (52.8%). Patients received EC
ASA, discontinued the treatment due to development of
adverse reactions significantly less likely than patients who
received buffered ASA (OR = 0.49; CI [0.35–0.69],
p = 0.00002), and plain ASA (OR = 0.21; CI [0.13–
0.33], p = 0.00001).

Conclusions: Of 81.6% of patients after ACS had low
compliance to long-term ASA therapy. The main reason
for discontinuation ASA was development of adverse
reactions. Patients who received EC ASA were signifi-
cantly more adherent to long-term therapy than patients
who received buffered and plain ASA.

547. Diuretics and the Risk of Developing Gout

Saskia G Bruderer,1,2 Susan S Jick,3 Christoph R
Meier.1,2,3 1Basel Pharmacoepidemiology Unit, Division of
Clinical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital Basel,
Basel, Switzerland; 3Boston Collaborative Drug Surveillance
Program, Boston University School of Medicine, Lexington,
MA, United States.

Background: Gout is a common rheumatic disease in
humans which is characterized by elevation in serum uric
acid levels, deposition of uric acid crystals in the joint, and
an acute inflammatory arthritis. While current use of
diuretics is discussed to increase the risk of developing
gout, the impact of different groups of diuretics is largely
unknown.

Objectives: We aimed to study the association between
the use of different types of diuretics and the risk of devel-
oping gout.

Methods: We conducted a Case–Control study on the
UK-based General Practice Research Database (GPRD).
We identified cases aged between 18 and 80 years with an
incident gout diagnosis between 1995 and 2009 and
matched them to one control patient on age, sex, general
practice, calendar time, and years of history in the data-
base. Conditional logistic regression was used to calculate
odds ratios (ORs) with 95% confidence intervals (CIs) of
developing gout in relation to previous use of different
groups of diuretics such as thiazide diuretics, thiazide-like
diuretics, and loop diuretics prior to the index date
between cases and controls, stratified by timing of use and
adjusted for potential confounders.

Results: The study encompassed 91,530 cases with a first-
time gout diagnosis and the same number of controls. As
compared to non-users, current users of diuretics were at
an increased risk of developing gout (adjusted OR 2.08,
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95% CI 1.98–2.21). Adjusted OR for current use of loop
diuretics, thiazide-like diuretics and thiazide diuretics was
2.90 (95% CI 2.74–3.06), 2.45 (95% CI 2.21–2.73), and
1.80 (95% CI 1.73–1.88), respectively.

Conclusions: This analysis suggests that patients with
diuretics are at increased risk for incident gout. Loop
diuretics seem to have the biggest impact, followed by thi-
azide-like diuretics and thiazide diuretics.

548. Secondary Prevention Drugs Following Acute
Myocardial Infarction after Hospital Discharge, 6 and
24 Months Thereafter: Results from the EOLE Cohort

Cécile Droz-Perroteau,1,2,3 Caroline Dureau,1,2 Daniel
Thomas,4 Nicolas Danchin,5 Jacques Tricoire,6 Jacques
Bénichou,3,7 François Paillard,8 Serge Hercberg,9 Philip
Robinson,1,2 Hélène Maı̈zi,1,2 Marie-Agnès Bernard,1,2

Patrick Blin,1,2 Nicholas Moore.1,2,3,10 1Univ. Bordeaux,
Bordeaux, France; 2INSERM CIC-P 0005, Bordeaux,
France; 3INSERM U657, Bordeaux, France; 4Hôpital Pitié-
Salpêtrière, Paris, France; 5Hôpital Européen Georges
Pompidou, Paris, France; 6Cardiologue, Toulouse, France;
7CHU de Rouen, Rouen, France; 8CHU de Pontchaillou,
Rennes, France; 9INSERM U557, Bobigny, France; 10CHU
de Bordeaux, Bordeaux, France.

Background: Use of drugs for secondary prevention after
acute myocardial infarction (AMI) is recommended by
international cardiology societies.

Objectives: The objective of this analysis was to estimate
the use of the drugs recommended following AMI after
hospital discharge, at 6 months, and at 24 months of fol-
low-up.

Methods: A cohort study was designed to include 5,000
patients with recent AMI (<3 months) recruited by hos-
pital and non-hospital cardiologists. At inclusion, drug
exposure was assessed from physician and patient declara-
tions. At 6 months and at 24 months, it was assessed from
patient declaration.

Results: Between May 2006 and June 2009, 5,538 patients
were included. Follow-up drug exposure was available for
3,348 patients (60.5%) at 6 months, 3,763 (67.9%) at
24 months. The baseline characteristics of analysed popu-
lations were similar to those of included patients. Mean
age was 62.1 years, 77.6% were male, 9.6% current smok-
ers, 16.7% had diabetes, 44.6% hypercholesterolemia,
43.6% high blood pressure. For 86.7%, it was the first
AMI, 70.5% had all three AMI criteria (symptomatic,
electrical, enzymatic), 8.2% had LVEF<40%. At inclu-
sion, 99.4% of patients were exposed to aspirin or other
anti-platelet agents, 95.8% statins, 89.7% beta-blockers,
73.8% angiotensin-converting enzyme inhibitors (ACEi).
Exposure to the recommended combination of these four
treatments (BASI) was 65.7% at inclusion, 57.1% at
6 months (initiation after inclusion: 4.3%), 50.3% at
24 months (initiation after inclusion: 5.5%). Persistence of

exposure to the BASI treatments from inclusion was
79.3% at 6 months, and 66.8% at 24 months. Omega-3
supplementation, also recommended, was 15.7% at inclu-
sion, 17.5% at 6 months (initiation after inclusion: 3.4%),
16.0% at 24 months (initiation after inclusion: 4.4%).
Omega-3 supplementation persistence was 82.4% at
6 months, 68.2% at 24 months.

Conclusions: Long-term persistence to the BASI treat-
ment combination only concerned two-thirds of patients.
The reasons for this remain to be elucidated in an attempt
to improve use of this recommended drug regimen. Fur-
thermore, omega-3 supplementation was not frequent.

549. Use of Allopurinol and Risk of Myocardial Infarction: A
Case–Control Study

Lamiae Grimaldi-Bensouda,1,2,3 Annick Alpérovitch,4 Elodie
Aubrun,1 Pascal Richette,5 Pascal Hilliquin,6 Nicolas
Danchin,7 Philippe-Gabriel Steg,8,9 Bruno Fautrel,10 Michel
Rossignol,11,12 Lucien Abenhaim,13,14 PGRx MI
Group.15 1LA-SER, Paris, France; 2Conservatoire National
des Arts & Metiers, Paris, France; 3INSERM/Pasteur
Institute, Paris, France; 4Inserm U708-Neuroepidemiology, La
Pitié-Salpêtrière Hospital, Paris, France; 5Rheumatology A,
Lariboisiere Hospital, Paris, France; 6Rheunatology, Sud-
Francilien University Hospital, Corbeil-Essonnes, France;
7Coronary Disease Unit, Georges Pompidou European
Hospital, Assistance Publique-Hôpitaux de Paris and Paris-
Descartes University, Paris, France; 8INSERM U698, Paris,
France; 9Hôpital Bichat, Assistance Publique Hôpitaux de
Paris, Université Paris 7, Paris, France; 10Rheumatology, La
Pitié-Salpêtrière Hospital, Paris, France; 11LA-SER, Centre
for Risk Research, Montreal, QC, Canada; 12Department of
Epidemiology and Biostatistics, McGill University, Montreal,
QC, Canada; 13Department of Epidemiology, London School
of Hygiene & Tropical Medicine, London, United Kingdom;
14LA-SER Europe Ltd, London, United Kingdom; 15PGRx
Cardiologist and General Practitioner Network, Paris, France.

Background: While gout is considered as a risk factor for
vascular diseases, the relation of allopurinol with the risk
of cardiovascular events is controversial. In some studies,
drug use was associated with an increased vascular risk,
while other studies described a protective effect.

Objectives: We conducted a case–control study to exam-
ine the relation between allopurinol use and risk of myo-
cardial infarction (MI).

Methods: Cases (n = 2277) were successive patients with
a first-ever non-fatal myocardial infarction referred to 63
cardiology centres throughout France between March 15,
2007 and November 30, 2010. They were matched to
2,277 controls selected in a large (12,313) general practice
patient referent population. Controls had no past history
of coronary heart disease and were matched to MI cases
on age, gender, number of visits to a doctor in the preced-
ing year, date of consultation (MI) and past history of
high blood pressure. Data about medication use during
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the two preceding years, and past medical history and life
habits (smoking, physical activity, etc.) were obtained
from patient’s standardized interview and GP records.
Odds ratios (OR) and their 95% confidence interval were
computed using conditional logistic regression, adjusting
for classical vascular risk factors (body mass index, smok-
ing, diabetes, physical activity).

Results: MI cases and controls had a mean age of
59 years, 76% were men and 56% reported a history of
high blood pressure. High body mass index, low physical
activity, smoking and diabetes were more prevalent in
cases than in controls, whereas controls reported regular
alcohol consumption more frequently than cases. Overall,
during the two preceding years, 4% of controls and 3.1%
of MI cases had used allopurinol, and 1.1 of both cases
and controls had used another hypouricemiant. Use of
allopurinol was associated with a non significant
decreased risk of MI (adjusted OR [95% CI]: 0.76 (0.54–
1.06).

Conclusions: This study showed that allopurinol use is not
a risk factor for first-ever non-fatal MI and might rather
be associated with a decreased risk of MI.

550. Spironolactone and the Risk of Breast Cancer: A Cohort
Study

Isla S Mackenzie,1 Thomas M MacDonald,1 Alastair M
Thompson,2 Steven Morant,1 Li Wei.1 1Medicines
Monitoring Unit (MEMO), University of Dundee, Dundee,
United Kingdom; 2Dundee Cancer Centre, University of
Dundee, Dundee, United Kingdom.

Background: Spironolactone is increasingly being pre-
scribed long-term for cardiovascular conditions such as
heart failure and resistant hypertension. Due to its breast
side effects (gynaecomastia and breast tenderness) and
anti-androgenic and progestogenic actions, there has been
concern that its use could increase the risk of breast can-
cer.

Objectives: To determine whether spironolactone use
increases the risk of incident breast cancer in women. The
a priori hypothesis was that spironolactone may increase
the risk of breast cancer.

Methods: The study was an observational matched cohort
study of time to events of breast cancer in a cohort
exposed to spironolactone (two or more prescriptions)
and a non-exposed cohort in the General Practice
Research Database (GPRD) – a UK primary care anony-
mised database representative of the general population.
The study included women over 55 years of age. The
study population consisted of 1,290,625 patients from 557
practices with a total follow-up time of 8.4 million patient
years. The main outcome measure was new cases of breast
cancer.

Results: There were 29,491 new cases of breast cancer in
the study population, an incidence rate 0.35% per year in

women aged at least 55 with no prior history of breast
cancer. In a cohort of 28,032 patients exposed to spirono-
lactone and a cohort of 55,961 unexposed patients
matched on year of birth and followed up from the same
date, the unadjusted incidence rates were 0.39% and
0.38% per year respectively. Time to event analysis,
adjusting for potential risk factors, provided no evidence
of an increased incidence of breast cancer in patients
exposed to spironolactone (hazard ratio 0.99, 95% CI
0.87–1.13).

Conclusions: These data provide reassurance that the
long-term management of cardiovascular conditions in
women with spironolactone does not increase the risk of
breast cancer.

551. Use of Fibrates and Risk of Cancer: Results from a
Nested-Case–Control Study

Francesco Salvo,1,2 Fabienne Bazin,1,2 Basmah Ambrosino,3

Regis Lassalle,3 Philip Robinson,3 Nicholas Moore,1,2,3

Bernard Begaud,1,2 Antoine Pariente.1,2,3 1Pharmacology,
CHU de Bordeaux – Univ. Bordeaux Segalen, Bordeaux,
France; 2Inserm, U657, Univ. Bordeaux Segalen, Bordeaux,
France; 3Inserm, CIC-P 0005, CHU de Bordeaux – Univ.
Bordeaux Segalen, Bordeaux, France.

Background: An increased risk of bladder cancer has been
associated with the use of pioglitazone, which acts on
PPARa, as do fibrates.

Objectives: To study the association between fibrate use
and risk of cancer of tissues highly expressing PPARa.

Methods: A nested Case–Control study was conducted
within the ‘‘Echantillon Generaliste des Beneficiaires’’
cohort (EGB), a random 1/97 sample of the French
national healthcare insurance system reimbursement data-
base. All subjects aged ‡45 years included in the EGB and
free of cancer on 01/01/2004, and who did not exit except
in case of death were eligible. Cases were defined as
patients with incident recording of bladder, kidney, pan-
creas, skin (melanoma/other malignant), and thyroid can-
cer between 01/01/2007 and 31/12/2007. Incidence density
sampling was used to obtain up to 10 random controls per
case, matched for year of birth (±1 year), sex, and history
of coronary heart disease, COPD, chronic liver disease,
diabetes, heart failure, HIV, and schistosomiasis. Index
date was that of first diagnostic record for cases and that
of sampling for controls. Exposure to fibrates was mea-
sured using reimbursement data for the follow-up period
up to six months before index date. Conditional logistic
regression was used to estimate the association between fi-
brate use and risk of cancer, adjusted on use of aspirin,
statins, biguanides, sulfonamides, pioglitazone, and other
antidiabetics.

Results: Nine hundred and sixty-nine cases were identi-
fied, who were matched to 9,571 controls. Cancers of the
bladder, kidney, pancreas, skin, and thyroid accounted
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for 30.6, 15.8, 17.9, 27.3, and 8.6% of cases, respectively.
Patient mean age was 69.9 years (SD: 11.0), 56.6% were
male; 18.3% of cases and 14.9% of controls were exposed
to fibrates. Among all those exposed, median fibrate use
was 605.3 DDDs (IQR: 181–1220). After multivariate
analyses, the Odds Ratio of the association was estimated
at 1.2 (95% CI: 0.9–1.6) for fibrate use <600 DDDs, and
at 1.4 (95% CI: 1.1–1.8) for fibrate use ‡600 DDDs.

Conclusions: An increased risk of cancer for tissues highly
expressing PPARa was found in fibrate users with ‡600
DDDs of exposure.

552. Cardiovascular Diseases and Drugs and the Risk of
Developing Rosacea

Julia Spoendlin,1,2 Johannes J Voegel,3 Susan S Jick,4

Christoph R Meier.1,2,4 1Basel Pharmacoepidemiology Unit,
Division of Clinical Pharmacy and Epidemiology, Department
of Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital Basel,
Basel, Switzerland; 3Galderma Research Development, Sophia
Antipolis, France; 4Boston Collaborative Drug Surveillance
Program, Boston University, Lexington, MA, United States.

Background: Rosacea is a skin disease, presumably
partly of vascular origin. The microvascular function of
the skin can correlate with cardiovascular (CV) changes
(e.g., blood pressure). Hence, CV diseases or drugs might
affect skin perfusion and therefore the risk of developing
rosacea. Despite scarce and/or contradictory evidence,
beta-blockers (BBs) have been linked to lower rosacea
risks, whereas calcium channel blockers (CCBs, espe-
cially dihydropyridines) and hypertension have been dis-
cussed as risk factors. We are not aware of any studies
on rosacea in association with other CV diseases or with
ACE-inhibitors (ACEIs), AT2-antagonists (AT2As), or
statins.

Objectives: To analyze the association between CV dis-
eases and drugs (excluding diuretics) and the risk of inci-
dent rosacea.

Methods: We conducted a matched case–control analysis
using the UK-based General Practice Research Database.
We included cases with an incident rosacea diagnosis
between 1995 and 2009, and compared the prevalence of
CV diseases and the exposure to CV drugs prior to the
index date between cases and controls.

Results: We identified 60,042 rosacea patients and the
same number of controls. Most CV diseases revealed odds
ratios (ORs) around unity. Hypertension and myocardial
infarction revealed slightly decreased adjusted ORs of 0.86
(95% CI 0.82–0.90) and 0.83 (95% CI 0.75–0.92), respec-
tively. Use of ACEIs, AT2As, statins, and BBs had no
impact on the risk estimate. After stratifying CCBs into
dihydropyridines (causing vasodilatation) and non-dihy-
dropyridines, we found a significantly decreased adjusted
OR of 0.73 (95% CI 0.55–0.96) for current long-term use

of dihydropyridines (40 + prescriptions/last prescription
<180 days), whereas long-term use of non-dihydropyri-
dines yielded an OR around one.

Conclusions: BBs revealed a null result, although they
have been suggested as an off-label treatment for rosacea.
The decreased OR of long-term use of dihydropyridines
and the null result for non-dihydropyridines contradict
the hypothesis of an increased rosacea risk of these drugs.
Myocardial infarction and hypertension were associated
with slightly lower rosacea risks, but residual confounding
might have played a role.

553. Confounding Adjustment in a Distributed Data System
without Sharing of Individual-Level Data

Darren Toh,1 Marsha E Reichman,2 Monika Houstoun,2

Xiao Ding,2 Bruce Fireman,3 Eric Gravel,4 Adrian F
Hernandez,5 Lingling Li,1 Erick Moyneur,4 Azadeh Shoaibi,2

Mary Ross Southworth,2 Gwen Zornberg,2 Sean
Hennessy.6 1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA, United States; 2Center for
Drug Evaluation and Research, FDA, Silver Spring, MD,
United States; 3Kaiser Permanente Northern California,
Oakland, CA, United States; 4StatLog Consulting Inc.,
Quebec, QC, Canada; 5Duke University School of Medicine,
Durham, NC, United States; 6University of Pennsylvania
Perelman School of Medicine, Philadelphia, PA, United
States.

Background: It is increasingly common for studies to ana-
lyze multiple datasets, but concerns about privacy and
security often reduce data holders’ willingness to share
detailed individual-level data.

Objectives: To evaluate two approaches that do not
require sharing of individual-level data to adjust for multi-
ple confounders in a distributed data system in which data
reside physically at each site.

Methods: We estimated the risk of angioedema among
new users of angiotensin converting enzyme inhibitors
(ACEIs, n = 1,845,138), angiotensin receptor blockers
(ARBs, n = 467,313), and the renin inhibitor aliskiren
(n = 4,867) compared to new users of ß-blockers
(n = 1,592,278). We used the case-centered logistic
regression approach developed by Fireman to combine
data from 17 Data Partners in the Mini-Sentinel program.
The approach fit a logistic model using data from an
aggregate dataset that included one record per risk set. In
the ACEI analysis, for example, the outcome variable was
whether the angioedema case was exposed to an ACEI;
the independent variable – specified as an offset in the
model – was the log odds of the site-specific proportion of
ACEI users in the risk set comprised of individuals
belonging to the same propensity score (PS) quintile as the
case. The model also included site as a stratification vari-
able. This model has been shown to produce the same
results as a stratified Cox model fit using individual-level
data. The second approach combined site-specific hazard
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ratios (HRs) obtained from PS-stratified Cox models via
inverse variance-weighted meta-analysis.

Results: The adjusted HR was 3.04 (95% CI: 2.81, 3.27)
for ACEIs, 1.16 (1.00, 1.34) for ARBs, and 2.85 (1.34,
6.04) for aliskiren based on the Fireman approach. The
corresponding HR was 2.98 (2.76, 3.21), 1.15 (1.00, 1.33),
and 2.86 (1.35, 6.04) when using meta-analysis.

Conclusions: The case-centered logistic regression
approach and meta-analysis produced similar effect esti-
mates and confidence intervals, suggesting that both
achieved similar level of confounding adjustment without
the need to share individual-level data across multiple
sites.

554. Adverse Reactions to Medicines Used in Cardiovascular
Conditions in a Cardiac Care Unit

Parthasarathi Gurumurthy,1,2 Rajesh Kenche,1 Atiqulla
Shariff,1,2 Arun Srinivas.3 1Pharmacy Practice, JSS College
of Pharmacy, JSS University, Mysore, Karnataka, India;
2Clinical Pharmacy, JSS Medical College Hospital, JSS
University, Mysore, Karnataka, India; 3Department of
Cardiology, Vikram Hospital – Jesta, Mysore, Karnataka,
India.

Background: Cardiovascular drugs are the most common
class of drugs associated with medication errors and
adverse drug reactions (ADRs). However, available data
pertaining to ADRs to cardiovascular drugs in the Indian
population is very limited. There is need for studies to
monitor the patients reciveing cardiovascular drugs for
occurrence of ADRs.

Objectives: To assess the prevalence, severity, predictabil-
ity, preventability and to identify the risk factors for devel-
opment of ADRs to cardiovascular drugs.

Methods: Patients admitted to the cardiac care unit were
enrolled in the study and followed on a daily basis for
occurrence of ADRs. Causality of ADRs was assessed
using WHO scale and Naranjo’s algorithm and the reac-
tions were coded according to WHO adverse reaction ter-
minology. Seriousness of the ADRs was assessed as
defined by ICH. The statistical analysis of data was done
using Chi square test and Fisher exact test. Bivariate logis-
tic regression was used to identify the risk factors.

Results: Total of 637 patient episodes from 613 patients
(Male-68.6%) were followed. Prevalence of ADRs was
found to be 36.7% (234). A major proportion of the
patients experienced ADRs (95.29%) and were moderate
in severity. One hundred and forty-six ADRs were pre-
dictable (62.3%), whereas 213 ADRs were not preventable
(91%). The majority of the ADRs (38%) affected the met-
abolic system. Amongst the cardiovascular drugs, diuret-
ics frequently caused ADRs (32.7%). Female gender (OR:
1.4 [CI: 1–1.9], p < 0.0001), elderly (>60 yr) (OR: 1.9
[CI: 1.3–2.7], p < 0.04), number of co morbid conditions
( >2) (OR: 4.4[CI: 2.3–8.8] , p < 0.0001), length of hospi-

tal stay (>10 days) (OR: 9 [CI: 3.6–25.8], p < 0.0001),
smoking (p < 0.001) and number of medications
received>10 drugs) (OR: 2.1 [CI: 1.2–3.9], p < 0.01)
were identified as predisposing factors for development of
ADRs.

Conclusions: The prevalence of the ADRs was more when
compared to other studies (36.73%). Elderly patients
experienced majority of the ADRs (32.1%). In patients
with concomitant diseases (>2) ADRs were common due
to polypharmacy. Interventions to reduce the risk for
development of ADRs in hospitalized cardiac patients
should focus on the identified risk factors.

555. Non Steroidal Anti-Inflammatory Drugs (NSAIDS) and
Increased Risk of Hypertension Treatment Intensification: A
Population-Based Cohort Study

Jean-Pascal Fournier,1,2 Agnès Sommet,1,3 Robert Bourrel,4

Stéphane Oustric,2 Maryse Lapeyre-Mestre,1,3 Jean-Louis
Montastruc.1,3 1Laboratoire de Pharmacologie Médicale et
Clinique, Équipe de Pharmacoépidémiologie INSERM U
1027, Faculté de Médecine, Université de Toulouse, Toulouse,
France; 2Département Universitaire de Médecine Générale,
Faculté de Médecine, Université de Toulouse, Faculté de
Médecine, Université de Toulouse, Toulouse, France; 3Service
de Pharmacologie Clinique, Centre Midi-Pyrénées de
Pharmacovigilance, de Pharmacoépidémiologie et
d’Information sur le Médicament, Centre Hospitalier
Universitaire de Toulouse, Toulouse, France; 4Service Médical
Midi-Pyrénées, CNAMTS, Toulouse, France.

Background: Non Steroidal Anti-Inflammatory Drugs
(NSAIDs) are known to antagonize the effects of antihy-
pertensive drugs. Their associations can lead to an
increase in arterial blood pressure. However, the impact
of NSAIDs on hypertension treatment management in
large-scale populations remains poorly evaluated.

Objectives: We evaluated if the introduction of NSAIDs
could induce an intensification of hypertension treatment
(defined as the introduction of a new antihypertensive
drug).

Methods: We conducted a cohort study on 5,710 hyper-
tensive subjects of the French Health Insurance System
Database, treated and stabilized with their antihyperten-
sive therapy and not exposed to any NSAID prescription
between 1 April 2005 and 1 April 2006. The maximum fol-
low-up duration was 4 years.

Results: Adjusted Hazard Ratios (HR) for hypertension
treatment intensification were 1.34 (95% CI: 1.05–1.71)
for NSAIDs in general (and 1.95 [95% CI: 1.13–3.36] for
oxicams in particular). There were significant interactions
between NSAIDs and Angiotensin Converting Enzyme
Inhibitors (ACEIs, HR = 4.09, 95% CI: 2.02–8.27) or
Angiotensin Receptor Blockers (ARBs, HR = 3.62,
95% CI: 1.80–7.31), but not with other antihypertensive
drugs.
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Conclusions: Exposure to NSAIDs (and to oxicams par-
ticularly) leads to an intensification of hypertension treat-
ment, especially in patients treated with ACEIs or ARBs.
Renin Angiotensin System blockers should be avoided
whenever NSAIDs are prescribed.

556. Calcium Channel Blocker (CCB) Treatments and Cancer
Risk: Linking Danish National Health Care Databases

UlrikHesse,1PernilleFRønn,1LamiaeGrimaldi.2 1Medicines
Control Division, Danish Medicines Agency, Copenhagen,
Denmark; 2LA-SER, Paris, France.

Background: The primary aim of the framework of PRO-
TECT (Pharmacoepidemiological Research on Outcomes
of Therapeutics by a European ConsorTium, www.imi-
protect.eu) is to develop, test and disseminate methodo-
logical standards for pharmacoepidemiological studies.
There has been a substantial increase in the use of CCB in
the last decade and some studies have shown an increased
cancer risk associated with use of CCB. Conducting stud-
ies on the possible association between CCBs and cancer
using existing databases is challenging. In Denmark, a
governmental initiative has ensured amassment of
national health care databases and registers during the
spring of 2012 to better address public health issues; i.e.,
cancer (The National Cancer Plan).

Objectives: The objective of this study is to investigate the
association between CCB and overall cancer, breast can-
cer in woman, prostate cancer and colon cancer. The
secondary objective is to investigate the increased possibil-
ities for analyses due to the assembling of the Danish
databases.

Methods: The study population includes all Danish Citi-
zens in the years 2000–2009. We will link the following
registers: The Register of Medicinal Products, the
National Civil Registration System, the National regis-
tration of patients, The National Health Insurance Ser-
vice Registry (GP), The Cancer Register and The Cause
of Death Register. The analysis will be conducted as a
cohort study and we will use Cox regression analysis
with time-dependent covariates. Length of treatment will
be calculated as package size timed number of pack-
ages.

Results: Preliminary analyses show that there has been an
overall increase in the use of CCB from 3.5% to 6.5%
during the years 2000–2009. The increase in the use of
CCB is greater in the older age groups (both genders).
There has also been an increase in overall cancer from
approximately 500 per 100,000 to 580 per 100,000
(women) and 570 per 100,000 to 675 per 100,000 (men).

Conclusions: Full analysis will be conducted to explore
the association between CCB and cancer, and to provide
valuable information on the advantages on the amassment
of the Danish Health Care databases.

557. Severe Liver Injury (SLI) among Dronedarone,
Amiodarone or Sotalol Initiators

Gwen L Zornberg,1 John R Senior,1 David J Graham,1 Clara
Kim,2 Michael Wernecke,3 Leonard B Seeff,1 Judy A
Racoosin,4 Mark I Avigan,1 Marsha E Reichman,1 Thomas
E MaCurdy,3,5 Chelsea Lam,3 Mary Ross Southworth,4

Monika Houstoun,1 Mark Levenson,2 Azadeh Shoaibi,6

Eileen Wu,1 Chris Worrall,7 Jeffrey A Kelman.7 1Office of
Surveillance and Epidemiology, FDA/Center for Drug
Evaluation Research, Silver Spring, MD, United States;
2Office of Biometrics/OTS, FDA/Center for Drug Evaluation ?
Research, Silver Spring, MD, United States; 3Acumen, LLC,
Burlingame, CA, United States; 4Office of New Drugs, FDA/
Center for Drug Evaluation ? Research, Silver Spring, MD,
United States; 5Economics, Stanford University, Stanford, CA,
United States; 6Office of Medical Policy, FDA/Center for
Drug Evaluation ? Research, Silver Spring, MD, United
States; 7CMS SafeRx, Center for Medicare ? Medicaid
Services, Washington, DC, United States.

Background: FDA received reports of SLI including
hepatic failure in dronedarone-treated patients. Drug-
induced liver injury (DILI) is a small fraction of SLI.

Objectives: To compare SLI identified in dronedarone vs.
amiodarone or sotalol initiators as a pilot surveillance
evaluation.

Methods: New user cohorts of dronedarone, amiodarone
and sotalol-treated Medicare (FDA-CMS SafeRx)
patients ‡65 years from 7/1/2009 to 5/31/2011 who were
free of dronedarone, amiodarone, or sotalol dispensings
as well as SLI-related diagnoses in the year prior to initia-
tion were followed to first occurrence of a censoring con-
dition: (SLI, 365 days follow-up, initiation of another
study drug, end of study drug, death, disenrollment, or 5/
31/2011). An algorithm was developed identifying acute
SLI requiring primary hospital discharge diagnosis of
acute/subacute liver necrosis (570.xx) or hepatitis unspeci-
fied (e.g., toxic, noninfectious hepatitis) with no diagnosis
of a common hepatitis of specific diagnosed etiology
within 14 days coupled with ‡1 severity indicator: death,
hepatic coma (572.2x), liver transplant (50.5x), liver allo-
transplantation orthotopic (CPT 47135), liver allotrans-
plantation heterotopic (CPT 47136), hepatorenal
syndrome (572.4) or hematemesis (578.0). Incidence rates
(IR) of SLI in dronedarone or amiodarone were com-
pared separately with the sotalol IR.

Results: Two cases were identified in 27,748 dronedarone,
three in 100,980 amiodarone, and 0 in 28,039 sotalol initi-
ators. The IR per 100,000 person-years were 20 (95% CI:
2, 73) for dronedarone; 9 (95% CI: 2, 27) for amiodarone;
and 0 (95% CI: 0, 29) for sotalol. Five of the 5 identified
SLI cases were found to be possible cases on review of
patient profiles (JRS) with medical record review pending.

Conclusions: No statistically significant differences were
observed in SLI IR among initiators of dronedarone vs.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 261



amiodarone or sotalol. Further work is necessary to
refine these risk estimates, validate the SLI outcomes,
and determine which SLI cases may actually represent
DILI.

558. Near Real-Time Safety Surveillance of Dabigatran
among VA Users

Diane Dong, Francesca Cunningham, Lisa Longo, Rong
Jiang, Peter Glassman, Chester B Good. Department of
Veterans Affairs, Center for Medication Safety (VA
MedSafe), Hines, IL, United States.

Background: Dabigatran was approved by FDA for the
prevention of stroke and systemic embolism in patients
with non-valvular atrial fibrillation. Due to lack of suffi-
cient safety data outside of a clinical trial setting, a phar-
macovigilance system that monitors the safe and
appropriate use of dabigatran is needed. The current pro-
ject aimed at assessing potential GI bleeding in dabigatran
and warfarin new user cohorts using near real-time data
in the Department of Veterans Affairs (VA).

Objectives: To assess the incidence of GI bleeding requir-
ing hospitalization or an outpatient clinic visit for new
users of dabigatran and warfarin in the VA.

Methods: Design: Using VA’s integrated database, an
evaluation was conducted in new users of dabigatran and
warfarin. Setting: VA Healthcare System. Source Popula-
tion: VA patients initiated on dabigatran or warfarin (new
user cohort) between 11/1/2010 and 9/30/2011. Main Out-
come Measure: GI bleeding, defined as a hospitalization
or an outpatient clinic visit with a primary diagnosis by
ICD-9 code. Statistical Analysis: Differences were assessed
by chi-square or t-test.

Results: The dabigatran and warfarin new user cohort
consisted of 809 and 44,023 patients respectively. Patients
newly started on dabigatran were older than those on war-
farin (mean age 77 years vs. 68 years, p < 0.0001), were
more likely to have had a prior diagnosis of atrial fibrilla-
tion (89% vs. 48%, p < 0.0001), but less likely to have
had risk factors for GI bleeding (31% vs.34%,
p = 0.028), which included previous GI diseases, or con-
comitant medications like chronic NSAIDS. GI bleeding
occurred in 8 dabigatran patients (incidence rate was 46/
1,000 patient years, 95% CI 23.2, 92.6) and 706 warfarin
patients (incidence rate was 47.5/1,000 patient years, 95%
CI 44.1, 51.2), with incidence rate ratio of 0.97 (95% CI
0.49, 1.96). Mean number of days to GI bleeding was 79
following index date for dabigatran patients, and 76 days
for warfarin (p = 0.883).

Conclusions: In this assessment using near real-time data,
the incidence rate of GI bleeding was similar for new users
of dabigatran and warfarin. Pharmacovigilance models of
this type, while not formal studies, can rapidly provide
data about potential safety signals.

559. Impact of Comorbidities on Risk of Cardiovascular
Hospitalization among Patients with and without Atrial
Fibrillation

Mary Panaccio,1 Gordon Cummins,2 Raymond Miao,1

Pamela Davis,1 Charles Wentworth,3 Stephan Lanes,3

Matthew Reynolds,3 Shannon L Michels,3 Andrew
Koren.1 1sanofi-aventis U.S., Bridgewater, NJ, United States;
2Quintiles, Hawthorne, NY, United States; 3United BioSource
Corporation, Lexington, MA, United States.

Background: Cardiovascular hospitalization (CVH) has a
significant impact on health-related quality of life, health-
care costs, and utilization. Patients (pts) with recurring
atrial fibrillation (AF) requiring CVH are not well charac-
terized.

Objectives: To quantify the impact of AF and major AF
comorbidities on risk of CVH among AF pts.

Methods: This retrospective cohort study assessed an
administrative claims database (Thomson Reuters’ Mar-
ketScan) for newly diagnosed AF pts and demographi-
cally matched non-AF pts. Pts aged ‡40 years with
>364 days in the database were identified by a qualifying
AF diagnosis (‡2 outpatient diagnoses within 30 days of
each other or ‡1 inpatient diagnosis) from 1/1/04 to 6/29/
09. Rate estimates were calculated to quantify association
between diagnosis of AF and CVH relative to non-AF
pts.

Results: Of 210,524 pts were included (mean age
74.0 ± 12.5 years, 49%male, 68%Medicare). Compared
with non-AF pts, AF pts were more likely prescribed beta
blockers (44% vs. 22%), digoxin (15% vs. 2%), and anti-
coagulants (29% vs. 2%); had a higher severity of illness
(Charlson Comorbidity Index score ‡4; 16.5% vs. 4.1%);
and had higher comorbidity prevalence (odds ratio; 95%
confidence interval) of myocardial infarction (13.1; 11.7–
14.7), heart failure (HF; 9.2; 8.9–9.6), and pulmonary
embolism (8.2; 7.2–9.5). Risk of new CV events and com-
orbidities at follow-up was significantly (p < 0.0001)
higher in AF pts, most notably major bleeding, HF, val-
vular disease, and stroke. AF pts with baseline comorbidi-
ties related to CHADS2 score ‡2 or CHA2DS2-VASc
score ‡4 experienced ‡2.0-fold higher risks of overall
CVH vs. AF patients with scores of 0. AF pts had 3.4-fold
higher CVH risk vs. non-AF pts; 24.3% of AF pts experi-
enced recurrent AF requiring CVH (incidence: 176/1,000
person-years).

Conclusions: AF pts have higher burden of baseline CV
comorbidities that portend greater risk of CVH and new
CV comorbidities following diagnosis compared to
matched non-AF pts. These data indicate AF recurrence
requiring hospitalization and overall hospitalizations
1 year following diagnosis is common.
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560. Statin Use and Cataract Surgery – A Nationwide
Retrospective Cohort Study

Chao-Lun Lai,1 Wen-Yi Shau,2 Chia-Hsuin Chang,3,4 Ming-
Fong Chen,3 Mei-Shu Lai.4 1Department of Internal
Medicine, National Taiwan University Hospital Hsin-Chu
Branch, Hsin-Chu, Taiwan; 2Division of Health Technology
Assessment, Center for Drug Evaluation, Taipei, Taiwan;
3Department of Internal Medicine, National Taiwan University
Hospital, Taipei, Taiwan; 4Graduate Institute of Epidemiology
and Preventive Medicine, National Taiwan University, Taipei,
Taiwan.

Background: Since a report of lenticular opacities in dogs
treated with high dosages of statins, the debate on the
relationship between statin therapy and cataract has not
come to a conclusion.

Objectives: The aim of this study was to evaluate the asso-
ciation between statin therapy and risk of cataract surgery
in an ethnic Chinese elderly population using time depen-
dent analysis to minimize immortal time bias.

Methods: A retrospective cohort study using the Longitu-
dinal Health Insurance Database 2005 (LHID2005) ran-
domly sampled from the National Health Insurance
Research Database (NHIRD), Taiwan was conducted.
Totally, 50,165 adults aged between 65 years and 90 years
in 1998 without records of statin therapy or diagnosis of
cataract between July 1997 and December 1997 were
included into the analysis. The first record of lens extrac-
tion within the follow-up period (1998–2009) was set as
the study endpoint. A propensity score was derived using
a logistic regression model to model receipt of statin ther-
apy as a function of the baseline characteristics and poten-
tial confounders for every subject. We used the time-
dependent Cox regression model to test the relative hazard
of undergoing cataract surgery between statin users and
non-users while use of statins was treated as a time-depen-
dent variable with controlling for baseline age and individ-
ual propensity score.

Results: Among the 50,165 enrolled subjects, 17,670 sub-
jects with an incident lens extraction were identified during
a median follow-up of 10.7 years. The incidence of cata-
ract surgery was 49.7/1,000 person-years in statin-using
period compared with 38.5/1,000 person-years in statin-
non-using period. The adjusted hazard ratio of cataract
surgery was 1.20 (95% confidence interval, 1.14–1.27,
p < 0.001) in statin users compared with statin non-
users.

Conclusions: Long-term use of statins was associated with
an increased risk of cataract surgery.

561. Influence of Time Dependent Covariates on Estimation of
Risk of Acute Myocardial Infarction Comparing Sulfonylurea
with Metformin in Type 2 Diabetes

Zhiwen Liu, Kimberly G Brodovicz, Doug Kou, Gregory T
Golm, Douglas J Watson, Cynthia J Girman. Merck,
Whitehouse Station, NJ, United States.

Background: Although analyses in pharmacoepidemiolo-
gy studies typically do not adjust for time-dependent cova-
riates under a time-independent exposure definition (fixed
exposure), adjustment for them with fixed exposure may
control confounding by some unmeasured factors at base-
line.

Objectives: To evaluate the potential influence of lipid-
lowering medication (LLM) use during follow-up on the
association of sulfonylurea (SU) vs. metformin (MF) with
acute myocardial infarction (AMI) in type 2 diabetes
(T2DM).

Methods: We analyzed data from 136,833 T2DM
patients aged 25–64 years newly initiating MF/SU
between January 2003 and June 2010 from a large U.S.
health claims database. First AMI was defined by prin-
cipal hospital ICD-9 diagnosis codes. LLM use at base-
line and during follow-up was identified by prescription
records. We defined MF/SU cessation as when a pre-
scription gap was >1/3 of the duration of supply of
the most recent prescription. We matched SU use 1:1
to MF use based on the propensity score (PS) (5–1 dig-
its greedy matching). Hazard ratios (HR) for main
effects were estimated by Cox proportion hazard mod-
els with adjustment for time-updated LLM use during
follow-up.

Results: The patients were followed an average 0.4 years.
Prior to PS matching, MF users had more LLM use
(46.0% vs. 39.3%) at baseline and in follow-up (39.8% vs.
33.8%) compared to SU users. After PS matching, MF
users still had more LLM use during follow-up (36.1% vs.
33.8%). The HRs (95% CI) for AMI with SU compared
to MF, with and without adjusting for LLM use in fol-
low-up, were both identical: 1.9 (1.3, 2.9).

Conclusions: No change was observed in the effect of SU
use on acute AMI when adjusted for LLM use during fol-
low-up, possibly due to the short follow-up times and
younger age range in our study population.

562. Patterns of Comorbidities and Procedures among
Patients with Metastatic Melanoma within SEER/Medicare
(USA)

Daniel O Koralek, Michael T Taylor. Genentech, San
Francisco, CA, United States

Background: The incidence of metastatic melanoma
(mMel) has been increasing over recent decades and has
remained fairly untreatable. Recently, two new treatments
have been approved for certain types of mMel. Because of
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increasing survival with new treatments, there is increasing
need to understand comorbid conditions for patients with
mMelThe incidence of metastatic melanoma (mMel) has
been increasing over recent decades and has remained
fairly untreatable. Recently, two new treatments have
been approved for certain types of mMel. Because of
increasing survival with new treatments, there is increasing
need to understand comorbid conditions for patients with
mMel.

Objectives: To determine the most frequent comorbid
conditions and medical procedures for patients with meta-
static melanoma.

Methods: We identified a cohort of 521 patients with met-
astatic melanoma in the SEER cancer registries, who were
not identified as cases by autopsy and who had linkage to
Medicare records. In order to identify clinical meaningful
groupings of events, we applied the Clinical Classifications
Software for ICD-9-CM from H-CUP and estimated the
fraction of subjects who experienced ‡1 event in a given
category.

Results: Subjects experienced a number of comorbid diag-
noses. The most common diagnoses were related to car-
diovascular events, gastrointestinal disorders, infection,
endocrine disorders, and respiratory diseases (98.7, 91.0,
87.1, 93.3, and 96.2%), respectively. There is a significant
burden of mental illness (67.8%) driven mainly by depres-
sion and mood disorders. Other than diagnostic proce-
dures, the most commonly reported procedures were
related related to management of metastatic disease (e.g.,
diagnostic procedures, including biopsy, and surgical pro-
cedures).

Conclusions: In the Medicare-eligible metastatic mela-
noma population there is a significant burden of disease
involving multiple organ systems. As survival improves
with new treatments, it will be important to recognize
these risks when addressing the risks and benefits of new
treatments.

563. Arterial Thromboembolic Events among Older Renal
Cell Cancer Patients

Sumitra Shantakumar,1 Alexandra Connelly-Frost,2 Haojie
Li,3 Monica G Kobayashi.1 1Worldwide Epidemiology,
Research and Development, GlaxoSmithKline, Research
Triangle Park, NC, United States; 2Epidemiologic Research
and Grant Writing, Frost Consulting, Charlotte, NC, United
States; 3Worldwide Epidemiology, Research and Development,
GlaxoSmithKline, Collegeville, PA, United States.

Background: The association between cancer and venous
thromboembolic events (VTEs) is well established; how-
ever, the association between cancer and arterial thrombo-
embolic events (ATEs) is poorly described. It is important
to understand the scope of ATE risk, before and after
diagnosis, in order to offer cancer patients optimal care
and improved quality of life.

Objectives: The main goal of this study was to estimate
and describe the incidence of ATEs before and after renal
cell cancer (RCC) diagnosis.

Methods: SEER-Medicare linked data (1991–2003) was
utilized for this retrospective cohort analysis of RCC
patients. This database combines two large, population-
based, geographically diverse U.S. data sources, providing
detailed information about elderly persons (‡65 years).

Results: We observed that among older RCC patients,
4.8% experienced a transient ischemic attack (TIA), 9.9%
experienced an ischemic stroke (IS), 5.9% experienced a
MI, and 6.2% experienced unstable angina (UA) in the
12 months after RCC diagnosis. Compared to an age-
matched non-cancer cohort followed during the same
timeframe, RCC patients were 1.3–2.1 times more likely
to have an ATE in the 12 months after RCC diagnosis.
Regardless of subtype, over half of ATEs occurred in the
first 90 days after RCC diagnosis. The strongest predic-
tors of an ATE event in the 12 months after RCC diagno-
sis were recent history of that particular ATE,
atherosclerosis, and kidney disease. RCC patients with a
recent history of a CVD event (MI, UA, TIA, IS, or onset
congestive heart failure) were 2.1–2.8 times more likely to
have an ATE in the 12 months after diagnosis compared
to those without a CVD history. RCC patients with a
recent history of the ATE of interest were at even higher
subsequent risk of that particular ATE after diagnosis
(HR = 4.3–5.7).

Conclusions: Our results indicate that older RCC patients
are at increased risk of ATEs after cancer diagnosis. ATEs
are common and serious co-morbidities that should be
closely monitored in older RCC patients, particularly dur-
ing the first 3 months after diagnosis and among those
with a recent history of an ATE.

564. Risk of Gastrointestinal Conditions among Patients with
Atrial Fibrillation

François Laliberté,1 Yuliya Moore,1 Katherine Dea,1 Joyce
C LaMori,2 Samir H Mody,2 JaCinda L Jones,2 Michele D
Arledge,2 CV Damaraju,2 Mei Sheng Duh,3 Jeff R Schein,2

Patrick Lefebvre.1 1Groupe d’analyse, Ltée, Montréal, QC,
Canada; 2Janssen Scientific Affairs, LLC, Raritan, NJ, United
States; 3Analysis Group, Inc., Boston, MA, United States.

Background: There are limited data suggesting that gas-
trointestinal (GI) conditions are common in patients with
atrial fibrillation (AF). However, many agents utilized by
patients with AF are known to increase the risk of GI
events.

Objectives: To describe the risk of GI events among
patients with AF.

Methods: An analysis of insurance healthcare claims from
the MarketScan� database (2005–2009) was conducted.
All subjects aged ‡18 years as of the date of first AF diag-
nosis, with ‡180 days of continuous insurance coverage
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prior to the index AF and no GI event within 180 days of
the index AF were selected. GI events were identified from
claims with a primary or secondary diagnosis code for any
GI condition and for the subset of GI conditions consis-
tent with dyspepsia (upper abdominal pain, abdominal
pain, abdominal discomfort and dyspepsia). The risk of
GI events was assessed with incidence rates (IRs) (new GI
cases/patient-years of observation). Subgroup analyses
were performed with respect to gender, age and CHADS2
score.

Results: A total of 413,168 patients with AF and no GI
event in the 180-day baseline period were identified. The
mean (median; SD) age of all patients with AF was
67.7 years (69; 15); 43% were female. During the mean
follow-up of 563 days, IRs of any GI event and dyspepsia
for patients with AF but no GI symptoms at baseline were
38.8 and 14.7 events per 100 patient-years. Corresponding
IRs of any GI events for female and male were 43.6 and
35.5; for patients in the age groups below 65, 65–74, 75–84
and ‡85 years IRs were 32.3, 38.9, 44.6 and 52.7; for
patients with CHADS2 score of 0, 1–2, 3–4 and 5–6 IRs
were 30.3, 41.6, 56.9 and 74.5, respectively. At baseline,
257,357 patients (62%) had at least one medication dis-
pensed which may cause GI tolerability issues.

Conclusions: In this large claims database, AF was associ-
ated with approximately a 40% risk of developing a GI
event, predominantly dyspepsia. A rising trend in IR was
observed with increasing age and CHADS2 score. Higher
propensity for GI events and agents that selectively cause
higher symptomatic GI rates may relate to poor medica-
tion adherence in AF patients.

565. Patients with Obstructive Pulmonary Disease Have an
Increased Risk of ECG Documented Out-of-Hospital Cardiac
Arrest

Miriam J Warnier,1,2 Marieke Blom,3 Abdenasser Bardai,3

Patrick C Souverein,1 Arno W Hoes,2 Frans Rutten,2

Anthonius de Boer,1 Marie L De Bruin,1,2 Hanno L
Tan.3 1Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht University, Utrecht, Netherlands;
2Julius Center for Health Sciences and Primary Care,
University Medical Center Utrecht, Utrecht, Netherlands;
3Heart Failure Research Center, Department of Cardiology,
Academic Medical Center, Amsterdam, Netherlands.

Background: Signals exist that patients with obstructive
lung disease (OPD) have an increased risk of out of hospi-
tal cardiac arrest (OHCA), but evidence is scarce.

Objectives: 1. To determine whether patients with OPD
have an increased risk of OHCA.

2. To identify subgroups with a high risk of cardiac
arrest.
Methods: A prospective case–control study was per-
formed, with 1,372 cases suffering from OHCA and 6068
age, gender, and OHCA-date matched controls. To ensure

that OHCA resulted from cardiac causes, electrocardio-
gram (ECG) documentation of ventricular tachycardia/
fibrillation (the most common causes of cardiac arrest)
was required. Patients were considered to have OPD if
they had at least 2 prescriptions of any medication with
ATC code R03 within 1 year prior to OHCA date. Condi-
tional logistic regression analysis was used to examine the
risk for cardiac arrest in relation to OPD. Stratified analy-
sis were performed regarding age category, gender, cardio-
vascular comorbidity, and disease severity (number of
different respiratory drugs used within 6 months before
OHCA date).

Results: Patients with OPD had an increased risk of
OHCA compared to patients without OPD (adjusted
(adj.) OR 1.4 [1.2–1.6], p < 0.001). The risk of OHCA
was higher among females (adj. OR 1.8 [1.3–2.6],
p = 0.001) than males (adj. OR 1.2 [1.0–1.5], p = 0.032).
The risk of OHCA was comparable in the different age
categories. Patients with more severe OPD (>3 respira-
tory drugs) had a higher risk of OHCA (adj. OR 1.8,(1.2–
2.8), p = 0.004) than patients with moderate disease
(three drugs, adj. OR 1.3 (0.9–1.8), p = 0.150) or mild
disease (1–2 drugs, adj. OR 1.4 (1.1–1.7), p = 0.007).
OPD patients with cardiovascular disease (adj. OR 3.7
[3.0–4.5], p < 0.001) had a higher risk of OHCA than
OPD patients without cardiovascular disease (adj. OR 1.2
[0.9–1.7], p = 0.299) or patients without OPD, but with
cardiovascular disease (adj. OR 2.6 [2.2–3.0], p < 0.001).

Conclusions: Patients with OPD have an increased risk of
OHCA compared to patients without OPD. Of the
patients with obstructive lung disease, women, patients
with severe disease and patients with concomitant cardio-
vascular disease have the highest risk.

566. Awareness of Severe Hypertriglyceridemia in U.S.
Adults: NHANES 2001–2008

Jennifer B Christian,1 Nancy E Bourgeois,1 Kimberly A
Lowe.2 1Worldwide Epidemiology, GlaxoSmithKline,
Durham, NC, United States; 2Exponent Health Sciences,
Bellevue, WA, United States.

Background: Individuals with severe hypertriglyceridemia
(SHTG; ‡500 mg/dL) have a substantially higher risk of
developing coronary heart disease (CHD) and acute pan-
creatitis than individuals with lower TG levels. Cholesterol
screening is an effective method for identifying individuals
with elevated triglyceride (TG) levels who would benefit
from behavior modification or drug therapy.

Objectives: To identify the proportion of American adults
who reported having their cholesterol checked, to evaluate
the characteristics associated with having cholesterol
checked, and to assess the factors that are associated with
cholesterol awareness among individuals with SHTG.

Methods: The sample included 7,988 of the adults
(‡20 years of age) who participated in the National
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Health and Nutrition Examination Surveys (NHANES)
2001–2008. Polytomous logistic regression models were
used to identify factors that were associated with time
since the last cholesterol screening, categorized as screen-
ing <2 years ago or 2 or more years ago

Results: Approximately 71% of US adults reported ever
having their cholesterol checked. Only 56% of individuals
with SHTG were aware of their condition. Factors signifi-
cantly associated with awareness among those with SHTG
included obesity, education, having insurance, having dia-
betes, and having a history of cardiovascular events.

Conclusions: The majority of adults in America have had
their cholesterol checked; however, less than half are
checking it annually. Furthermore, only half of those with
SHTG were aware of having high cholesterol. Awareness
is the first step in implementing strategies to attenuate the
health risks associated with dyslipidemia.

567. Challenges in Evaluating External Validity of Predictive
Models for Survival in Patients with Pulmonary Arterial
Hypertension

Erwan Muros Le Rouzic,1 Jean-Christophe Lemarié,2

Raymond L Benza,3 Marc Humbert,4 Michael D McGoon,5

Daniel Rosenberg,1 Olivier Sitbon,4 Dave P
Miller.6 1Actelion Pharmaceuticals Ltd, Allschwil,
Switzerland; 2Effi-Stat, Paris, France; 3Allegheny General
Hospital, Pittsburg, PA, United States; 4INSERM U999,
Hôpital Antoine Béclère, Clamart, France; 5Mayo Clinic,
Rochester, MN, United States; 6ICON Late Phase and
Outcomes Research, San Francisco, CA, United States.

Background: Pulmonary arterial hypertension (PAH) is a
rare, severe and potentially fatal disease. Predicting sur-
vival for PAH patients is critical for patient management.
New predictive models for survival have been developed
from large contemporary observational and prospective
PAH registries in France and the United States

Objectives: To present epidemiological challenges associ-
ated with developing a study to evaluate the external
validity of two predictive models for survival in patients
with PAH.

Methods: Inter-study validation consisted of (1) evalua-
tion of the French predictive equation in a validation
cohort from the US registry; and (2) evaluation of the US
prognostic risk score in a validation cohort from the
French registry. Validation cohorts were built to approxi-
mate the inclusion/exclusion criteria originally defined by
each registry to develop their predictive models.

Results: Our results focus on resolving the challenges in
defining the validation cohorts. The two registries are con-
ducted independently with different data fields and time-
points. Patient values are not available for all variables
included in the predictive models requiring specific proce-
dures for handling of missing data. In observational stud-
ies, randomization dates and discontinuation of study

drug cannot be used to define the beginning and end of at-
risk period. Thus, differences in registry design influence
our ability to identify comparable definitions of time at
risk for survival analyses. Narrowly defining the valida-
tion cohorts similarly to the original cohorts may limit the
breadth of the external validity. However, it allows for a
more precise statement about the generalizability as it per-
tains to applying US formulas in France and vice versa.

Conclusions: This study is a first step in the external vali-
dation of new predictive models for survival in patients
with PAH. Collaboratively developing the research proto-
col has reduced the chances for unintended errors without
adding the biases common to internal validation. Harmo-
nizing collected variables in the future could obviate some
of these post hoc challenges.

568. The Epidemiological Case–Control Results from the
Drug-Induced Arrhythmia Risk Evaluation (DARE) Study

Vanessa Marshall,1,2 Edward Tong,1,2 Elijah Behr,3 Saad A
Shakir.1,2 1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmouth, Portsmouth, United
Kingdom; 3St George’s, University of London, London, United
Kingdom.

Background: The aim of the DARE study was to establish
a cohort of cases of drug-induced arrhythmic events
reported throughout England in order to improve the
understanding of drug- induced arrhythmia as a public
health issue.

Objectives: Combining the epidemiological data with the
collection of genetic data, the overall objective was to
improve our abilities to predict those individuals who are
at risk to help towards safer prescribing practice as well as
to generate a unique population for future investigation
and observation.

Methods: Cases of suspected drug-induced arrhythmia
were referred from cardiologists in England from 2003 to
2011. Population-based controls were obtained from the
general practitioners of the case patients. Predictive fac-
tors of drug-induced arrhythmia in this case control study
were sought using multivariable logistic regression.

Results: 130 cases (mean age at interview 62.0 years SD
14.8, 62% female. Three hundred three controls were also
recruited.(mean age at interview 67.0 years SD 11.5,
53.8% female). Multivariable logistic regression was per-
formed for all cases and controls in the data. A parsimoni-
ous model of the risk factors was selected from stepwise
regression with backward elimination using a significance
level of 5%. The pseudo R2 for the model was 0.49, the
discrimination measure of the AUC was 0.92 (95% CI
0.89 to 0.95) and the Hosmer-Lemeshow test with 10
groups had a p-value of 0.546. These measures suggested
that model fit was satisfactory. Risk factors were identified
as hypokalaemia (odds ratio of 50.40 [95% CI 5.25–
483.63]), hypothyroidism (OR 3.34, CI 1.09–10.21), previ-
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ous MI (OR 16.18, CI 4.21–62.21), previous heart valve
problem (OR 4.37, CI 1.33–14.32) and previous heart
rhythm problem (OR 25.38, CI 11.29–57.05).

Conclusions: Pharmacoepidemiologic research such as the
DARE study can contribute to pharmacogentics by
explaining the observed variability in adverse drug response
in ‘‘real life’’ patients with polymorphisms in their genetic
profile. Clinically caution in prescribing class 1 and III anti
arrhythmic drugs alone or in combination with concomi-
tantmedications and co-morbidities can be advised.

569. Detection of QT Prolongation Signals Using an
Electronic Health Record Database

Dukyong Yoon,1 Man Young Park,1 Eun Kyoung Ahn,1

Nam-Kyong Choi,2 Joongyub Lee,2 Rae Woong
Park.1 1Biomedical Informatics, Ajou University School of
Medicine, Suwon, Korea; 2Medical Research Collaborating
Center, Seoul National University Hospital, Seoul National
University College of Medicine, Seoul, Korea.

Background: Drug-induced QT prolongation can cause
life-threatening arrhythmia. However, postmarketing sur-
veillance based on spontaneous reporting systems has a
limited ability to detect QT prolongation signal due to the
rare incidence and reports. We hypothesized that a surveil-
lance system based on electronic health records (EHRs)
could be used to detect the signal because EHRs collect
most of the clinical events in a hospital.

Objectives: To develop a QT prolongation signal surveil-
lance system using EHR data.

Methods: We developed a QT prolongation surveillance
system linked to the EHR database of a Korean tertiary
teaching hospital. The database contains 15 years of
ECG, clinical, and prescription data. The system per-
formed a predefined case-crossover study. From the data-
base, we selected 6,326 subjects (age 20–59 years) who
had incident QT prolongation. For each subject, one case
and one control period were matched. The drug pre-
scribed in the 24-hour case period just before the event
was compared with the drug in an earlier 24-hour control
period, separated by a 72-hour washout period. Condi-
tional logistic regression analysis was used to estimate
odds ratios and 95% confidence intervals (CIs), after
adjusting for hospitalization and concomitant drugs
known to be related to QT prolongation. A lower margin
of the 95% CI >2 was considered a positive signal. To
evaluate the system performance, 20 drugs were selected:
13 known to cause QT prolongation and seven others.
The sensitivity, specificity, positive predictive value (PPV),
and negative predictive value (NPV) were calculated. The
time required for analysis was also checked.

Results: The sensitivity, specificity, PPV, and NPV of the
system were 92.3, 71.4, 85.7, and 83.3%, respectively. On
average, only 54 minutes were required to analyze one
drug.

Conclusions: The developed system was fully automated
and successfully detected QT prolongation signals with
good performance and short analysis time using the linked
EHR data. The system should be useful for surveillance of
QT prolongation caused by marketed drugs.

570. ARITMO Project. QT Prolongation Associated to
Antimicrobials, Antipsychotics and Antihistamines: An
Analysis of the French Spontaneous Reporting Database

Francesco Salvo,1 Ugo Moretti,2 Annie Fourrier-Réglat,1

Pascal Auriche,3 Stefania Antoniazzi,4 Nicholas Moore,1

Miriam C Sturkenboom,5 Raschi Emanuel, Antoine
Pariente.1 1Département de Pharmacologie, Université
Bordeaux Segalen, Bordeaux, Gironde, France; 2Department
of Medicine and Public Health, University of Verona, Verona,
Italy; 3Agence Français de Sécurité Sanitaire des produits de
Santé (Afssaps), Paris, France; 4Department of Clinical
Sciences, Università di Milano, Milano, Italy; 5Department of
Medical Informatic, Erasmus University Medical Centre,
Rotterdam, Netherlands.

Background: The ARITMO project aims to analyse the
Torsade de pointes (TdP) and QT prolongation (QTP)
potential of antipsychotics, antimicrobials and antihista-
mines. As part of this project, French pharmacovigilance
data were analysed.

Objectives: To identify signals associating QTP events to
the ARITMO project drugs of interest.

Methods: Reports collected in the French Pharmacovigi-
lance database (January 2000–August 2010) were analy-
sed. Adverse reactions were coded according to
MedDRA, drugs according to ATC. Cases of TdP were
identified thrugh MedDRA preferred term and database
free text. Using the case-non case analysis, statistical sig-
nals for TdP were searched for all drugs belonging to the
following classes: antipsychotics (N05A), antibacterials
(J01, J04), antimycotics (J02), antiprotozoals (P01), antivi-
rals (J05) and antihistamines (R06). A potential signal was
defined as an association between the event and one of the
studied drugs with 3 cases and a Reporting Odds Ratio
(ROR) with 95% Confidence Interval Lower Limit
exceeding one. Signals were defined as potential signals
associating QTP with one ARITMO drug not mentioned
in the Arizona CERT list, which include the drugs increas-
ing the risk of TdP or QTP.

Results: In the subset of the French Pharmacovigilance
database used 313 QTP cases were found, 145 (46.3%)
of which were related to ARITMO drugs. Among these,
antipsychotics (82 cases), antiprotozoals (25), and anti-
bacterials (19) were the most represented drugs. The case
non-case analysis identified 18 potential signals, nine of
which concerned ARITMO drugs not included in the
Arizona CERT lists. Of these, seven signals were found
among antipsychotics and concerned amisulpride (13
cases), aripirazole (4), cyamemazine (27), levomeproma-
zine (5), loxapine (5), olanzapine (7), and zuclopentixol
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(6). The other ones concerned alimemazine (7), and lorat-
adine (3).

Conclusions: This study found signals of QTP for nine
drugs. Another study showed similar results for TdP, indi-
cating a consistence through signals having similar phar-
macological background. These signals will be further
evaluated taking into account concomitant drugs.

571. Giant Cell Arteritis and Cardiovascular Events in the
French APOGEE Cohort. A Population-Based Study Using
the French Health Insurance System Database

Grégory Pugnet,1,2,3 Laurent Sailler,1,2,3 Robert Bourrel,4

Jean-Louis Montastruc,2,5 Maryse Lapeyre-
Mestre.1,2,5 1Inserm, UMR1027, Toulouse, France;
2Université de Toulouse III, UMR1027, Toulouse, France;
3Service de Médecine Interne, salle Le Tallec, CHU Toulouse
Purpan, Toulouse, France; 4Service Médical, CNAMTS ER
Midi-Pyrénées, Toulouse, France; 5Service de Pharmacologie
Clinique, Université Toulouse III, Faculté de Médecine
Toulouse Purpan, Toulouse, France.

Background: The risk of cardiovascular events (CVE)
during giant cell arteritis (GCA) has rarely been quantified
in population-based studies.

Objectives: To quantify the risk of CVE during GCA in a
population-based GCA cohort and to compare it to con-
trols using the French Health Insurance system database
(FHISD).

Methods: The APOGEE cohort includes most incident
GCA patients of the Midi-Pyrénées County, France from
2005 to 2008. GCA patients are identified in the FHISD
by their ICD code (GCA with or without polymyalgia
rheumatica). Incident cases are defined by a continuous
glucocorticosteroids (GCs) course lasting for at least
6 months, and no previous exposure to GCs during the
six preceding months. For each case two controls matched
on gender and age were randomly selected. The cardiovas-
cular risk factors (CVRF) were identified through the
exposure to drugs prescribed to treat diabetes mellitus,
hypertension or dyslipidaemia. CVE were cerebrovascular
disease, coronary disease, peripheral arterial disease, con-
gestive heart failure and atrial fibrillation. New CVE were
identified by analysing comprehensive data on drugs’
reimbursement, diagnostic procedures, hospital stays and
new cardiovascular diseases registered in the database.
Serious CVE were defined as CVE leading to hospitaliza-
tion > 24 hours or death. Follow-up ended in April 2011.
We compared the occurrence of the first CVE in cases and
controls by a log-rank test.

Results: The cohort included 103 patients (80 women
[77.7%];mean age 74.8 [±9] years; mean follow-up 48.9
[±14.8] months). The mean initial GC dosage was 54
(±27) mg/day. At study entry, there was no difference
between cases and controls for CVRF. CVE all combined
as well as serious CVE occurred more frequently in GCA

patients (respectively, 33% vs. 19%, RR = 1.8 [1.25–
2.53], p = 0.0011 and 15.5% vs. 7.8%, RR = 2.0 [1.15–
3.49], p = 0.014). The mortality rate among GCA
patients was not different from matched-controls (8/103
vs. 18/206, p > 0.05).

Conclusions: In the general population, the probabilities
of first non-serious and serious CVE are significantly
increased among incident GCA patients.

572. What Is the Burden of Hospitalizations for Heart Failure
in France in 2010?

Bruno Bouvet,1 Mathieu Rocchi,1 Pascal De Groote,2 Michel
Galinier,3 Jean-Noël Trochu,4 Patrice Verpillat.5 1B2Ge
Conseil, Paris, France; 2Hopital Cardiologique – University
Lille 2, Lille, France; 3Department of Cardiology, Rangueil
University Hospital, Toulouse, France; 4Department of
Cardiology, University Hospital – Institut du Thorax, Nantes,
France; 5Market Access and Pricing Strategies, Sanofi Group,
Paris, France.

Background: Chronic heart failure (HF), common to mul-
tiple disease areas (coronary artery disease, hypertension,
diabetes, atrial fibrillation…), has a high medical unmet
need (due to its morbi-mortality) and high economic bur-
den. Despite its severity, there is a lack of data on this dis-
ease in France, and particularly on the burden linked to
HF-related hospitalizations.

Objectives: Our objective was to assess the number of
hospitalizations related to HF in France over one year
and to estimate its burden.

Methods: Data were extracted from the French national
hospital database (PMSI MCO database) covering 96%
of all hospitalizations in France. For this study, all hospi-
talizations with an ICD-10 code related to HF as principal
diagnosis for 2010 were included. Over this one-year per-
iod, we looked at the number of hospitalizations, the
related number of patients, the duration of hospital stay,
and patients’ age and outcomes.

Results: In 2010, there had been 210,490 hospitalizations
in France with a code related to HF as principal diagnosis.
Of 9.1% of them were hospitalizations of <2 days. A
hospital stay for HF had an average duration of 9.6 days
(10.5 after exclusion of hospital stay shorter than 2 days).
This number of hospitalizations was linked to 160,092
patients (mean age: 79.0 years), corresponding to a num-
ber per patient of hospitalizations of 1.3 and of days spent
in the hospital of 12.7 (13.4 after exclusion of hospital stay
shorter than 2 days). For 17.5% of the hospitalizations,
patients spent on average 4.2 days in an intensive care
unit. Of 92.2% of the patients came to hospital directly
from home (via emergency rooms for 58.2% of them).
Hospitalization mortality rate was 7.5%; 71.5% of the
patients went back home directly after their hospitaliza-
tion, and 20.6% were discharged to skilled nursing
facilities.
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Conclusions: In applying the 2009 average cost for hospi-
talization due to HF (4,455€), the annual cost associated
with HF-related hospitalizations in France is close to €1
billion. Any intervention that would significantly reduce
HF-related hospitalization rate will consequently have a
major impact on costs related to this disease.

573. Combining Electronic Health Records and Patient-
Reported Information in the UK: Preliminary Results from
WASPS (Wales SAIL + PRO Study)

Elisa Cascade,1 David Ford,2 Mark Nixon,3 Caroline
Brooks,2 Martin Heaven.2 1MediGuard.org, Rockville,
United States; 2eHealth Industries Innovation Centre, Swansea
University, Swansea, United Kingdom; 3Quintiles, Reading,
United Kingdom.

Background: As demand for real-world data increases,
the need to adopt more time and cost-efficient research
methods will grow. Direct-to-patient studies (patient
recruitment without physician sites) are a novel, efficient
approach to capturing PRO and electronic health record
(EHR) data gaining proof in the US and the UK.

Objectives: The objective of this study was to deploy a
direct-to-patient observational study in the UK that com-
bined PRO and EHR data.

Methods: In October/November 2011, UK Medi-
Guard.org members were invited to participate via email;
enrollment was supplemented with digital outreach. Inter-
ested individuals accessed study information and screened
based on a self-reported cholesterol problem. Participants
completed an on-line survey and provided identifiers to be
used only for data linkage. The system’s NHS Trusted
Third Party converted Study ID’s into pseudo-identifiers
to link PRO and SAIL data. The primary study endpoint
was records matched based on patient identifiers and the
secondary endpoint was validity of self-reported diagno-
sis.

Results: Two hundred and forty cholesterol patients in
Wales enrolled within 6 weeks: 98 from uk.Medi-
Guard.org and 142 from other digital channels. NHS
Wales matched 226 of 240 (94%) to a pseudo-identifier
(69 exactly, 157 with probability > 0.9). Ninty-one of 226
(41%) had at least one primary care record in SAIL and
nearly all records (89 of 91, 98%) contained data suggest-
ing a cholesterol problem. Matching cholesterol test dates
(±6months) were located for 66 of 89 records (74%,
Spearman correlation = 0.786, p < 0.0001) and there
was a high positive correlation of total cholesterol values
amongst the 1/3 of patients able to self-report data
(n = 28, Pearson correlation = 0.785, p < 0.0001).
Investigations of how to improve record availability are
underway.

Conclusions: This study demonstrates the feasibility of
linking PRO and HER data in SAIL, thus offering new
research possibilities. Welsh individuals will participate in

observational research, are willing to provide identifiers
for EHR linkage, and provide truthful feedback about
their condition.

574. Cardiovascular Risk Factors among Women in the
United States by Race/Ethnicity

Margaret McDonald, Francoise Pickart, Jingying Zhou, Jack
Mardekian. Pfizer Inc, New York, NY, United States.

Background: Current knowledge of cardiovascular risk
factors among women in the United States is incomplete.

Objectives: To examine current national estimates for
hypertension, high cholesterol, diabetes and obesity
among women in the United States by race/ethnicity.

Methods: Cross-sectional observational study design.
Analysis of nationally representative data collected from
women participating in the National Health and Nutrition
Examination Survey (NHANES) 2007–2008 (total women
aged 20 years and older, n = 3025; non-Hispanic white,
n = 1366; non-Hispanic black, n = 639; Hispanic,
n = 902; other races, n = 118).

Results: More than a quarter of US women have hyper-
tension (31.1%). Black women have a significantly higher
rate of hypertension (45.0%, p = 0.0003) than whites
(30.1%) and Hispanic women a significantly lower rate
(26.4%, p < 0.0001). Of 29.3% of women of other races
have hypertension. Hypertension affects four out of five
black (82.5%, p < 0.0001) women and women of other
races (82.1%, p = 0.0091) aged 65 years and older, but
only three out of five white (60.6%) and Hispanic (63.5%)
women of the same age. Of 8.7% of US women have dia-
betes. Black women are more than twice as likely as whites
to have diabetes (17.2% vs. 7.0%, p = 0.0019), followed
by women of other races (11.5%), and Hispanic women
(11.4%). More than a third of US women have high cho-
lesterol (38.5%). Prevalence rates are similar across race/
ethnicity. Women of other races have the highest rate
(41.7%), followed by whites (39.2%), blacks (37.0%), and
Hispanics (35.5%).Obesity is prevalent in 35% of US
women. Nearly half of black women are obese (48.9%)
compared to less than a third of white women (32.7%,
p < 0.0001). Hispanic women are more than twice as
likely to be obese as women of other races (42.4% vs.
19.8%).

Conclusions: Prevalence rates of hypertension, diabetes
and obesity are higher among black women, while women
of other races are the most likely to have high cholesterol.
Hypertension is particularly problematic for black and
other women aged 65 years and older. Effective
approaches are needed to reduce cardiovascular risk
among these two groups of women.

� 2012 The Authors
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575. Persistence with Statins and Reduction of Low Density
Lipoprotein Cholesterol: Analysis of Real-Life Data from
Community Settings

Varda Shalev, Inbal Goldstein, Avi Porath, Gabriel
Chodick. Medical Division, Maccabi Healthcare Services,
MaccabiTech, Tel Aviv, Israel.

Background: The efficacy of statins in decreasing the cho-
lesterol level in high-risk patients is well established. How-
ever, compliance with statins is relatively low and about
half of patients discontinue therapy within several
months.

Objectives: To quantify the association between persis-
tence with statins and low density lipoprotein cholesterol
(LDL-C) levels using ‘‘real-life’’ data in community set-
tings.

Methods: A retrospective population-based cohort study
was conducted among eligible 87,219 primary-prevention
and 15,139 secondary-prevention patients who are mem-
bers of a large health maintenance organization and initi-
ated statins therapy between 1998 and 2008. Baseline and
follow-up LDL levels were collected from three months
prior to the date of first dispensed statins (index date) to
6 months afterwards. Persistence was assessed by propor-
tion of follow-up days covered (PDC) with statins.

Results: Over the study follow-up period, there were sig-
nificant (p < 0.001) reductions in LDL-C levels of 54, 33
and 13 mg/dL among highly persistent (PDC ‡ 80%),
poorly persistent (33% < PDC < 80%), and non-persis-
tent statins users (PDC £ 33%), respectively. In a multi-
variable model, high persistence with statins therapy was
associated with a 27% and 25% decrement in LDL-C
level among primary and secondary prevention cohorts,
respectively. Similarly, a higher proportion of the persis-
tent statins users reached target LDL-C level within the
study follow-up period (80% and 58% among primary
and secondary prevention cohorts), compared to only
28% and 17%, among non-persistent patients.

Conclusions: PDC with statins is strongly associated with
LDL-C reduction, supporting the validity of using PDC
methods as a measure of drug exposure.

576. Comparative Safety of Statins in Japanese Patients: A
Short-Term Prospective Case-Cohort Study (Japan Statin
Study, JSS)

Shigeru Kageyama,1 Masaki Kitamura,2 Akira Kokan,3

Kiyoshi Kubota,4 Hideaki Kurata,5 Kenichi Matsui,6

Nobuhiro Ooba,4 Takao Orii,7 Tsugumichi Sato,8 Yoshihiro
Shimodozono,9 Emiko Shina,8 Yukari Yaju,10 Takuhiro
Yamaguchi,11 Hiroshi Yoshida.12 1Division of Clinical
Pharmacology and Therapeutics, Jikei University of Medicine,
Tokyo, Japan; 2Department of Pharmacy, Jikei Medical
University Hospital, Tokyo, Japan; 3Eli Lilly Japan Co., Ltd.,
Tokyo, Japan; 4Department of Pharmacoepidemiology,
University of Tokyo Graduate School of Medicine, Tokyo,

Japan; 5Jikei University Katsushika Medical Center, Tokyo,
Japan; 6CMIC Co.,Ltd., Tokyo, Japan; 7NTTMedical Center
Tokyo, Tokyo, Japan; 8Drug Safety Research Unit, Tokyo,
Japan; 9Department of Clinical Pharmacy and Pharmacology,
Graduate School of Medical and Dental Sciences, Kagoshima
University, Kagoshima, Japan; 10Department of Nursing
Practice, St. Luke’s College of Nursing, Tokyo, Japan;
11Department of Public Health and Forensic Medicine, Tohoku
Univ. Graduate School of Medicine, Miyagi, Japan; 12Jikei
University Kashiwa Hospital, Chiba, Japan.

Background: Statin causes rhabdomyolysis, elevations of
aminotransferases (AST/ALT) proteinuria (PU), hematu-
ria (HU) and elevation of serum creatinine (SCre).

Objectives: To compare the incidence of rhabdomyolysis,
CK (>10ULN), AST/ALT (>3ULN), HU (‡+), PU
(‡++) and SCre elevation (>1.5 mg/dL) between differ-
ent statins in Japanese patients.

Methods: Using case-cohort design, we assessed the asso-
ciation between events (rhabdomyolysis, CK, AST, ALT,
HU, PU and SCre) and statins. Statin new users (includ-
ing ‘‘switchers’’ from a different antihyperlipidemic agent)
were defined as those who did not use the statin during
the 6-month period prior to its first prescription and iden-
tified in 68 hospitals between January 2008 and July 2010.
Subcohort (about 5% of registered patients) was sampled
from new users. Only potential cases and subcohort were
examined by the questionnaires for the detailed informa-
tion and all potential cases were reviewed by three special-
ists. Hazard ratio (HR) adjusted for age, sex, concurrent
diseases/drugs was estimated by the Cox proportional
regression model with robust variance.

Results: A total of 6,877 statin new users were identified
(median age: 66 years; males: 52%; ‘‘switchers’’: 25%).
Rhabdomyolysis, CK, AST, ALT, HU, PU and SCre
were developed in 1, 2, 11, 18, 78, 42 and 117 cases,
respectively. Taking pravastatin as a reference, HR of
AST/ALT was 2.3 [95% CI;0.1–38]/2.4 [0.3–17] for flu-
vastatin, 8.3 [0.9–79]/4.8 [1.0–23] for atorvastatin, 2.6 [0.3–
28]/4.2 [0.9–20] for rosuvastain, and (no event)/0.5 [0.3–
2.7] for pitavastatin, resepectively. HR of HU/PU was 0.2
[0.02–1.3]/1.0 [0.2–4.0] for fluvastatin, 1.0 [0.5–2.3]/0.7
[0.2–2.2] for atorvastatin, 1.8 [0.9–3.6]/1.8 [0.7–4.5] for
rosuvastatin and 1.6 [0.7–3.5]/0.9 [0.3–2.7] for pitavastatin,
respectively. HR of SCre was 3.9 [1.6–9.2] for fluvastatin,
2.2 [0.9–5.6] for atorvastatin, 2.3 [1.0–5.6] for rosuvastatin
and 1.6 [0.6–4.2] for pitavastatin, respectively.

Conclusions: Compared with pravastatin, the incidence of
AST/ALT and SCre tended to be higher with rosuvasta-
tin, atorvastatin and fluvastatin. As the statistical power is
not sufficient, further study is warranted.
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577. Glyburide Is Associated with an Increased Risk of Acute
Coronary Events Compared to Gliclazide in Patients with a
History of Ischemic Heart Disease

Ahmed S Abdelmoneim,1 Dean T Eurich,2 John-Michael
Gamble,2 Jeffery A Johnson,2 John Seubert,1,3 Weiyu Qiu,2

Scot H Simpson.1 1Faculty of Pharmacy and Pharmaceutical
Sciences, University of Alberta, Edmonton, AB, Canada;
2School of Public Health, University of Alberta, Edmonton,
AB, Canada; 3Department of Pharmacology, Faculty of
Medicine, University of Alberta, Edmonton, AB, Canada.

Background: Sulfonylureas can block cardiac KATP chan-
nels and inhibit ischemic preconditioning, an endogenous
protective mechanism in the heart provoked by prior
ischemic events. At usual therapeutic doses glyburide is
more likely to inhibit cardiac KATP channels than gliclaz-
ide. Patients with a history of ischemic heart disease
(IHD) may be more likely to experience ischemic precon-
ditioning.

Objectives: Therefore, we hypothesized these patients
would be more susceptible to the adverse cardiovascular
effects if they are using glyburide rather than gliclazide.

Methods: Using administrative health records from
Alberta, Canada, we conducted a population-based
nested case–control study among patients with a history
of IHD and using either glyburide (n = 6,186) or gliclaz-
ide (n = 5,088) as their sole sulfonylurea between 1998
and 2008. Cases were defined as those with an acute cor-
onary syndrome (ACS)-related hospitalization or mortal-
ity and matched with up to 4 controls on age, sex, and
cohort entry year using risk-set sampling. Recent glybu-
ride or gliclazide exposure was defined as a dispensation
within 120 days of the case date within each risk set and
four mutually exclusive exposure categories were created.
Multivariable conditional logistic regression was used to
estimate the adjusted odds ratio (AOR) for an ACS
event.

Results: A total of 4,146 cases (males, 62.4%; mean age,
71.8 years; mean follow-up time, 2.4 years) and 16,462
controls were identified. Recent glyburide exposure
occurred in 1,767 cases and 6,699 controls; whereas recent
gliclazide exposure occurred in 1,255 cases and 5,131 con-
trols. Recent glyburide exposure was associated with a
higher risk of an ACS event compared to gliclazide (OR:
1.09; 95% CI (1.00–1.18). After controlling for baseline
drug use and co-morbidities, recent glyburide exposure
was still associated with a higher risk of an ACS event
than recent gliclazide (AOR: 1.10; 95% CI 1.01–1.12).

Conclusions: Patients with a history of IHD are more
likely to experience adverse cardiovascular events if they
are using glyburide rather than gliclazide. Our observa-
tions support the hypothesis that the adverse cardiovascu-
lar effect of non-selective sulfonylureas is partially
mediated by blockade of ischemic preconditioning.

578. The Use of Pioglitazone and the Risk of Bladder Cancer
in Patients with Type 2 Diabetes

Laurent Azoulay,1,2 Hui Yin,1 Kristian B Filion,1,3 Jonathan
Assayag,1 Agnieszka Majdan,4 Michael Pollak,2 Samy
Suissa,1,5 Samy Suissa.1,5 1Centre for Clinical Epidemiolog,
Jewish General Hospital, Montreal, QC, Canada;
2Department of Oncology, McGill University, Montreal, QC,
Canada; 3Division of Clinical Epidemiology, McGill
University, Montreal, QC, Canada; 4Division of
Endocrinology, Jewish General Hospital, Montreal, QC,
Canada; 5Department of Epidemiology, Biostatistics and
Occupational Health, McGill University, Montreal, QC,
Canada.

Background: The safety of pioglitazone, an oral anti-dia-
betic agent in the thiazolidinedione class, with regard to
bladder cancer risk is controversial.

Objectives: To determine if the use of pioglitazone is asso-
ciated with an increased risk of incident bladder cancer in
patients with type 2 diabetes.

Methods: Using population-based data from the United
Kingdom General Practice Research Database, nested
case–control analyses were conducted within a cohort of
new users of oral hypoglycemic agents between January 1,
1988 and December 31, 2009. All incident cases of bladder
cancer, occurring after one year of follow-up to account
for latency, were identified and up to 20 controls were
matched to each case on age, sex, year of cohort entry and
duration of follow-up. Exposure was defined as ever use
of pioglitazone, along with measures of duration and
cumulative dose. Rate ratios (RRs) and 95% confidence
intervals (CIs) were estimated using conditional logistic
regression.

Results: The cohort included 115,727 new users of oral
hypoglycemic agents with 470 patients diagnosed with
bladder cancer during follow-up (rate 89.4/100,000 per-
son-years). The 376 cases of bladder cancer that were
diagnosed beyond one year of follow-up were matched to
6,699 controls. Overall, ever use of pioglitazone was asso-
ciated with an increased risk of bladder cancer (RR: 1.74,
95% CI: 1.04, 2.91). The risk increased as a function of
duration of use, with the highest risk observed in patients
exposed for >24 months (RR: 1.92, 95% CI: 1.10, 3.36),
and a cumulative dose >28,000 mg (RR: 2.47, 95% CI:
1.02, 5.98).

Conclusions: The use of pioglitazone is associated with an
increased risk of incident bladder cancer among patients
with type 2 diabetes.

� 2012 The Authors
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579. The Burden of Type 2 Diabetes on Work Productivity:
A Systematic Review

Marie-Claude Breton,1,2 Line Guénette,1,2,3 Mohamed
Amine Amiche,1,2,3 Jeanne-Françoise Kayibanda,1,2,3 Jean-
Pierre Grégoire,1,2,3 Jocelyne Moisan.1,2,3 1Chaire sur
l’Adhésion aux Traitements de l’Université Laval, Québec, QC,
Canada; 2URESP, Centre de Recherche FRSQ du Centre
Hospitalier affilié Universitaire de Québec, Québec, QC,
Canada; 3Faculté de Pharmacie, Université Laval, Québec,
QC, Canada.

Background: Type 2 diabetes is a common disease which
may impact employees, employers, payers and society in
terms of lost productivity at work.

Objectives: To describe the risk and magnitude of work
productivity losses among individuals in the labour force
with type 2 diabetes as compared to those without diabetes.

Methods: A systematic review was conducted through a
literature search of published studies using Medline, Em-
base, Psych-Info, Proquest and the Occupational Health
and Safety reference collection. Databases were searched
from their start date until June 2011. No language restric-
tion was applied. Studies were included if: (1) the effect of
type 2 diabetes on absenteeism, presenteeism, productivity
loss, unemployment/employment, disability or early retire-
ment was measured; and (2) a cross-sectional, cohort or
Case–Control design was used. Two authors indepen-
dently selected studies, extracted data and assessed qual-
ity. Since there was substantial heterogeneity among
studies, our synthesis is reported in the form of a descrip-
tive analysis.

Results: Twenty-six studies were included. Type 2 diabe-
tes was significantly associated with an increase in produc-
tivity loss or retirement in all of the nine studies focussing
on these outcomes. A significant trend toward increased
absenteeism, employment and disability was observed in
16 of the studies. No consistent data was available for pre-
senteeism. The quality of studies was variable.

Conclusions: Type 2 diabetes seems to have a considerable
impact on lost productivity at work. There is a need for
interventions targeting workers as the burden of type 2
diabetes is likely to increase in the coming years.

580. Incidence of Diabetic Maculopathy among Patients with
Diabetic Retinopathy

Elisa Martin-Merino,1 Joan Fortuny,2 Elena Rivero,2 Luis
Alberto Garcı́a-Rodrı́guez.1 1Centro Español de Investigación
Farmacoepidemiológica (CEIFE), Madrid, Spain; 2Global
Clinical Epidemiology, Drug Safety ? Epidemiology, Novartis
Farmacéutica S.A., Barcelona, Spain.

Background: Diabetic maculopathy (DMP) is a microvas-
cular complication of diabetes that can be responsible for
significant visual loss in patients with diabetic retinopathy
(DR).

Objectives: To estimate the incidence rate (IR) of DMP in
a cohort of diabetic patients newly diagnosed with DR,
overall and by diabetes subtype (type I and type II), in a
UK population.

Methods: We conducted a cohort study using The Health
Improvement Network (THIN) database in the UK. A
cohort of subjects with a first-ever diagnosis code for DR
between January 1st 2000 and December 31st 2008 and
without a previous code for DMP, was followed from the
day after first DR diagnosis (start date) to first diagnosis
of DMP, age 85 years, death or 31 December 2008,
whichever occurred first. IR was calculated dividing the
total number of patients with DMP by the person-time
contributed by all study cohort members.

Results: The study cohort consisted of 7,779 newly diag-
nosed DR patients, 30 of them were aged 6–15 years. Indi-
viduals who were diagnosed with DMP concurrently with
retinopathy (n = 430; 2 of them aged 14 and 15 years)
were excluded. Among the remaining 7,349 DR patients,
we identified 318 individuals (1 aged 15 years) with a diag-
nosis code of DMP during a mean follow-up time of
2.4 years, resulting in an IR of 18.3 (95%CI:16.4–20.4) per
1,000 person-years. The mean time to develop DMP from
DR was 1.7 (range: 5 days to 7.1 years) years, 1.6 years in
diabetes type I and 1.7 years in diabetes type II. The IR
was 25.7 (95% CI: 12.9–51.5; n = 8 cases) per 1,000 per-
son-years in diabetes type I and 18.1 (95% CI: 16.2–20.3;
n = 310 cases) per 1,000 person-years in diabetes type II.

Conclusions: In UK primary care, the incidence of DMP
among diabetic patients affected with DR is high in both
type I and II diabetes. Over half of DMP cases were diag-
nosed concurrently with the retinopathy, suggesting a
delay in diagnosis of DR.

581. Risk Factors for Incident Diabetic Macular Edema in
Type II Diabetes in UK Primary Care

Elisa Martin-Merino,1 Joan Fortuny,2 Elena Rivero,2 Luis
Alberto Garcı́a-Rodrı́guez.1 1Centro Español de Investigación
Farmacoepidemiológica (CEIFE), Madrid, Spain; 2Global
Clinical Epidemiology, Drug Safety Epidemiology, Novartis
Farmacéutica S.A., Barcelona, Spain.

Background: Diabetic macular edema (DME) is a sight-
threatening microangiopathy that can appear at early
stages of retinopathy and is common in type II diabetic
patients.

Objectives: To estimate the DME incidence rate (IR) and
to identify risk factors for incident DME in type II diabe-
tes in the context of current management of diabetes in
UK primary care.

Methods: We conducted a Case–Control analysis nested
in a cohort of newly diagnosed type II diabetic patients
aged 1–84 years identified in The Health Improvement
Network (THIN) database between 2000 and 2007. We
followed patients until diagnosis of DME (N = 211),
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85 years of age, death, or 31st December 2008. DME
diagnosis was confirmed by general practitioners in 86%
of instances. Cases were all patients diagnosed with DME
and controls were a random sample of study cohort mem-
bers (N = 2,194). No matching was applied. Index date
was the DME date for cases and a random date for con-
trols. Adjusted odds ratios (OR;95% CI) were estimated
for life-style factors, medical condition and hypoglycemic
drugs.

Results: The IR of DME was 0.84 per 1,000 person-years
(95% CI: 0.73–0.96). DME risk (OR; 95% CI) increased
with glycated hemoglobin ‡7% (1.49;1.07–2.09), systolic
BP ‡160 mmHg (2.22;1.31–3.76), proteinuria (1.94;1.37–
2.74), LDL ‡3.0 mmol/L (1.75;1.16–2.64), total choles-
terol ‡5 mmol/L (1.65; 1.15–2.37), and cataracts
(4.03;2.69–6.03). DME risk was decreased among current
(0.48;0.29–0.79) and former smokers (0.54;0.35–0.85),
overweight (0.58;0.32–1.04) and obesity (0.57;0.33–0.98),
and subjects with triglycerides/L ‡ 1.7 mmol (0.55;0.38–
0.79). Diabetes duration, diastolic BP or HDL were not
associated with DME. Use of sulphonylureas (2.97;2.10–
4.20), insulin (2.82;1.67–4.75) and glitazones (1.82;1.13–
2.93) were associated with an increased risk of DME.

Conclusions: We identified multiple factors associated
with DME such as high glycated hemoglobin, systolic BP,
total cholesterol, LDL, proteinuria, cataracts, and use of
hypoglycemic drugs. The inverse association between
smoking, obesity and triglycerides with risk of DME
deserves further research.

582. Type 2 Diabetes Mellitus and Cancer Risk: A
Population-Based Study

Jinghua He, Tzuyung D Kou, Kimberly G Brodovicz,
Samuel S Engel, Amy Sun, Cynthia J Girman. Merck Co.,
Inc., North Wales, PA, United States.

Background: Recent epidemiological studies have sug-
gested associations between type 2 diabetes (T2DM) and
increased risks for various cancers.

Objectives: To estimate the incidences of seven major can-
cer types in T2DM vs. non-diabetic populations in the
United Kingdom (UK).

Methods: We conducted a descriptive study using General
Practice Research Database (GPRD), a UK population
based electronic medical record database. Adults aged
18 years or older during years 2003–2010 were included.
The seven cancer types were bladder, breast, colon, liver,
lung, pancreas, and prostate. Incident cancer cases were
defined as those with the first cancer diagnosis during the
study period and at least 1 year prior continuous GPRD
recording. T2DM status were determined by diagnosis
and/or medication use. Crude and age-sex adjusted inci-
dence rates for each cancer type were calculated in the
overall GPRD population, the T2DM population, and
the non-diabetic population, respectively.

Results: The cancer incidence rates in the overall GPRD
population were comparable to those reported by UK
Office for National Statistics. The incidence rates in the
T2DM population were substantially higher than those in
the non-diabetic population for all the seven cancer types.
The differences reduced after standardized to the overall
GPRD population by age and sex. The standardized inci-
dence rates (95% confidence interval) per 100,000 person-
year were 33.1 (19.4, 46.7) vs. 26.7 (21.5, 32.0) for bladder,
218.7 (217.4, 220.0) vs. 201.9 (201.6, 202.3) for breast, 55.4
(53.2, 57.6) vs. 39.6 (38.7, 40.4) for colon, 5.5 (5.1, 5.9) vs.
2.0 (1.8, 2.2) for liver, 71.8 (69.0, 74.5) vs. 58.4 (57.4, 59.5)
for lung, 32.7 (31.8, 33.6) vs. 9.8 (9.3, 10.4) for pancreas,
and 143.4 (136.2, 150.6) vs.168.9 (166.4, 171.3) for pros-
tate.

Conclusions: The T2DM population in UK appears to
have higher risks for multiple cancer types than the non-
diabetic population. The increased cancer risks cannot be
explained by age and gender difference. Further research
is warranted to investigate whether the increased risk is
due to T2DM, common risk factors, detection bias, or
other factors.

583. Estimating Chronic Kidney Disease in a UK population
with Type II Diabetes Mellitus

Claudia S Cabrera,1 Alex Asiimwe,2 Alison Lee.2 1R&D
Global Epidemiology, AstraZeneca, Möndal, VästraGötaland,
Sweden; 2RD Patient Safety, AstraZeneca, Alderly Park,
Macclesfield, Cheshire, United Kingdom.

Background: Major causes of mortality in type II diabetes
mellitus patients (T2DM) are related to macro- and
micro-vascular diseases. Chronic Kidney Disease (CKD)
based on glomerular filtration rates (GFR), is associated
with an increased risk of cardiovascular disease and mor-
tality. The interaction between T2DM and CKD on CVD
outcomes is not well understood, in part due to lack of
consensus regarding the optimal measure for diabetic
nephropathy in observational studies (Levey A S, Ann
Intern Med 2009).

Objectives: The main objective of this study was to
describe CKD in a T2DM population. The secondary
objective was to compare the frequency of CKD when
applying the Modification of Diet in Renal Disease
(MDRD) and the Chronic Kidney Disease Epi Equation
(CKD-EPI) with the READ code classification of CKD.

Methods: The population studied includes men and
women with a medical code for T2DM or anti-diabetic
treatment codes during the study period (January 1, 1995
to December 31, 2010). The index date was defined as the
first diagnosis or treatment in patients with at least one
year of data prior to inclusion. READ codes were used to
identify the population. The study was conducted in the
General Practice Research Database (GPRD) comprising
of medical records of general practitioners (GPs) in the
UK with approximately 5 million patients. In eligible
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subjects, prevalence estimates 12 months prior to T2DM
diagnosis and post-diagnosis incidence rates per 1,000
patient years (1,000 ptyrs) were calculated for CKD by
stage. Estimates of person-time incidence rates are pre-
sented with confidence intervals at the 95th percentile.

Results: Among T2DM subjects (n = 268,618) the fol-
lowing CKD subpopulations were identified: MDRD-4
n = 10,095, CKD-Epi n = 12,405, and CKD Read
codes n = 40,024. Incident cases of CKD, eGFR
<60 mL/min/1.73m2 for all ages and sex were: MDRD-4
IR 5.71/1,000 ptyrs (5.60, 5.83); CKD-Epi IR 7.06/
1,000 ptyrs (6.93, 7.18); and CKD Read codes IR 23.86/
1,000 ptyrs (23.63, 24.09).

Conclusions: This study suggests that measures of eGFR
estimate more similar CKD incidence rates while Read
codes identified a much greater number of incident CKD
cases in T2DM subjects from the GPRD. Additionally, all
rates were more pronounced in women than men and
increased monotonically with age.

584. Algorithm To Estimate Duration of Known Type 2
Diabetes in Electronic Healthcare Databases

Kimberly G Brodovicz,1 T Doug Kou,1 Rishi Desai,2 Se Li,3

Samuel S Engel,1 Charles M Alexander,1 Cynthia J Girman.1
1Merck, Whitehouse Station, NJ, United States; 2Department
of Pharmacy, University of North Carolina, Chapel Hill, NC,
United States; 3Department of Epidemiology, Boston
University, Boston, MA, United States.

Background: Time since diagnosis of type 2 diabetes mell-
itus (T2DM), an important confounder/risk factor for
most outcomes, is not typically available in large auto-
mated healthcare databases in the US.

Objectives: To create an algorithm to estimate diabetes
duration to serve as a proxy for this important variable.

Methods: Patients ‡40 years old and newly diagnosed
with T2DM between 1998 and April 2011 (N = 214,259)
were identified in the General Practice Research Database
(GPRD). Patients were considered newly diagnosed if they
had a new recorded T2DM diagnosis after at least 1 year
of continuous eligibility in GPRD. The cohort was split
into a derivation dataset to build the predictive model and
a prediction dataset to test model performance. Age, sex,
and most recent T2DM treatment (1, 2, 3+ oral or an
injectable medication), diabetes complications, and other
comorbidities were included in the predictive model. The
last recorded T2DM treatment occurred after 2008 in
>80% of patients.

Results: In the derivation dataset, T2DM treatment was
significantly associated with diabetes duration: ~60% with
8 years had 3 + oral or an injectable medication vs.
~30% with 2 years. Diabetic retinopathy (DR) was also
significantly associated with diabetes duration; after
2 years the proportion of patients with DR increased 0.4-
1.2% per year from a baseline of 5.2%. The prediction

model estimated duration of disease within ±1 year of
observed duration 62.8% of the time, 70.5% within
±2 year, and 77.5% within ±3 year.

Conclusions: In the GPRD, time since diabetes diagnosis
can be reasonably approximated using age at treatment,
sex, T2DM treatment complexity, and diabetes complica-
tions. This supports the use of such an algorithm in
healthcare databases without age at diagnosis to estimate
duration of T2DM using data generally available in these
databases.

585. Using Functional Principal Component Analysis (FPCA)
for Sparse Longitudinal Data (SLD): Example of HbA1c in
Patients with Diabetes Mellitus

Therese M Sheppard, William G Dixon. Arthritis Research
UK Epidemiology Unit, The University of Manchester,
Manchester, United Kingdom.

Background: Longitudinal observational studies often
examine the change in continuous variables with time.
Where measurements are sparse and irregularly spaced, a
challengeemerges inhowbest tomeasure changeover time.

Objectives: To predict the continuous trajectory of indi-
viduals with SLD by applying FPCA and to test the accu-
racy of the prediction.

Methods: All available data on HbA1c are collected from
a population of 400 patients with diabetes sampled from
the GPRD between 1/1/2009 and 30/06/2011. Using
FPCA, the trajectory of each patient is estimated using
patient-specific data with strength drawn from the whole
population. The above procedure is repeated after ran-
domly removing the last data point for 78/400 patients.
Results are presented as the average squared error (ASE)
for each individual using the complete and depleted data-
sets. The differences (d) between the true and predicted
last HbA1c value are also estimated using the complete
and depleted datasets, categorised as d £ -1, -1 < d £ -
0.5, -0.5 < d £ 0, 0 < d £ 0.5, 0.5 < d £ 1 and d > 1.
Wilcoxon signed rank tests are used to test significance at
the 5% level of significance. For benchmarking, a one unit
HbA1c is associated with a 15% change in cardiovascular
risk.

Results: The complete dataset consists of 2–10 HbA1c
measurements (median 4) for each patient. The median
ASEs of 0.069 and 0.066 for the complete and depleted
datasets respectively are comparable. The differences in
the predicted and original values of the last observation
per individual using the complete/depleted datasets are
very similar and categorised as follows:

d £ -1 = 10/11
-1 < d £ -0.5 = 27/33
-0.5 < d £ 0 = 192/188
0 < d £ 0.5 = 123/125
0.5 < d £ 1 = 38/29
d > 1 = 10/14

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1111/j.1399-5448.2012.03324.x
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Between the two datasets, Wilcoxon rank sum tests did
not suggest a statistically significant change in (1) the ASE
values, with p-value = 0.16 or in (2) the differences
between the predicted and true values for the last observa-
tions, with p-value = 0.07.
Conclusions: FPCA allows us to predict trajectories for
SLD, thus facilitating estimation of change from baseline
in longitudinal observational studies.

586. Combining Phase III and Phase IV Data: The Example
of Rosiglitazone

Gudrun Stefansdottir,1 Charlotte Rietbergen,2 Diederick E
Grobbee,1 Hubert GM Leufkens,3 Marie L De Bruin.3
1Julius Center for Health Sciences and Primary Care,
University Medical Center Utrecht, Utrecht, Netherlands;
2Faculty of Social and Behavioural Sciences, Utrecht
University, Utrecht, Netherlands; 3Division of Pharma
coepidemiology and Pharmacotherapy, Utrecht Institute for
Pharmaceutical Sciences, Utrecht University, Utrecht,
Netherlands.

Background: Rosiglitazone was recently suspended from
the European market due to increased risk of myocardial
infarction (MI) while it remains on the US market under
some restrictions. Extensive information is available from
phase III randomized controlled trials (RCTs) and phase
IV which includes both RCTs and observational studies.

Objectives: To propose a new method to estimate risk at
an earlier stage use by combining available data from ran-
domized controlled trials (RCTs) and observational stud-
ies on rosiglitazone by using Bayesian statistics.

Methods: We searched PubMed for randomized con-
trolled trials (RCTs) and observational studies on rosiglit-
azone, among adult patients, published before March 8th
2011. All studies had to mention the endpoint myocardial
infarction (MI) or have an adverse drug reaction (ADR)
section where all ADRs were mentioned. Studies were
weighed into our model based on their quality and rele-
vance. A non informative posterior probability was used.
Some of the studies included several rosiglitazone and/or
comparison arms. First we compared all arms containing
Rosiglitazone (per study) with all comparator arms (per
study) combined. Accumulated data for each year on the
market was added to the model estimating the relative risk
(RR, 95% credible interval) of a MI after every year on
the market. Secondly we compared the rosiglitazone arms
(per study) to estimate the effect of co-medication.
Included covariates: study weight, year of publication,
type of study, size, duration and male/female ratio.

Results: In total 65 studies were included, 47 RCTs and
18 observational studies, published between 1999 and
2010. Study size ranged from 40 to 891,901 patients (aver-
age 32805.3). Average duration was 92.2 weeks. The final
results from the yearly Bayesian risk estimates for MI will
be presented at ICPE 2012.

Conclusions: Using Bayesian statistics makes it possible to
make use of all available information to provide more
intuitive results and a greater flexibility in modeling. This
should aid the decision makers that have to make deci-
sions based on both RCT and observational data.

587. Diabetes Mellitus, Antidiabetic Drugs and the Risk of
Developing Rosacea

Julia Spoendlin,1,2 Johannes J Voegel,3 Susan S Jick,4

Christoph R Meier.1,2,4 1Basel Pharmacoepidemiology Unit,
Division of Clinical Pharmacy and Epidemiology, Department
of Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital Basel,
Basel, Switzerland; 3Galderma Research & Development,
Sophia Antipoalis, France; 4Boston Collaborative Drug
Surveillance Program, Boston University, Lexington, United
States.

Background: Rosacea is a chronic skin disease with a pre-
sumed key vascular component. Like rosacea, diabetes
mellitus (DM) is associated with vascular dysfunction,
with insulin as an important regulator of microvascular
perfusion. We are not aware of any studies on rosacea in
association with DM and use of antidiabetic drugs.

Objectives: To analyze the association between DM, use
of antidiabetic drugs (insulin and oral antidiabetics
[OADs]) and the risk of incident rosacea.

Methods: We conducted a matched (1:1) case–control
analysis using the UK-based General Practice Research
Database. We included cases with an incident rosacea
diagnosis between 1995 and 2009, and compared the prev-
alence of DM and the exposure to insulin and OADs prior
to the index date between cases and controls.

Results: We identified 60,042 rosacea patients and the
same number of controls. DM was not associated with an
altered risk of developing rosacea (odds ratio, OR 0.97,
95% CI 0.86–1.07), after adjusting for potential confound-
ers. Insulin use in the absence of OADs showed a dose
response relationship with a significantly decreased OR of
0.66 (95% CI 0.50–0.88) in current long-term users (40 +
prescriptions/last prescription <180 days). Use of insulin
with concomitant or previous use of OADs also revealed
decreased ORs with the lowest OR of 0.67 (95% CI 0.51–
0.87) for current insulin users with past OAD use. Use of
OADs per se did not substantially alter the risk estimate.
The null result was present in all strata after stratification
by timing and duration of drug use as well as by various
drug classes (e.g., biguanides, sulfonylurea, thiazolidinedi-
ones etc.).

Conclusions: Our study provides evidence for a lower ros-
acea risk associated with long-term insulin use, regardless
of concomitant or previous OAD use. The effect might be
restricted to late-stage diabetics; recent data suggest that
insulin may increase microvascular perfusion and may
balance vasoconstriction in the insulin sensitive state. In
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the insulin-resistant state, this property may be abolished,
resulting in increased vasoconstriction upon insulin expo-
sure. DM as a disease and OAD use did not alter the risk
of incident rosacea.

588. Evaluation of Methods To Estimate Days’ Supply of
Oral Antidiabetic Drugs in the Health Improvement Network

Kevin Haynes,1 Kimberly B Fortier,1 Craig Newcomb,1

Jason A Roy,1 Eileen E Ming,1,2 Laura Horne,2 Jennifer
Wood-Ives,3 Brian L Strom,1 Vincent Lo Re
III1 1Biostatistics and Epidemiology, Perelman School of
Medicine University of Pennsylvania, Philadelphia, PA, United
States; 2Epidemiology, AstraZeneca, Wilmington, DE, United
States; 3Epidemiology, Bristol-Myers Squibb, Princeton, NJ,
United States.

Background: Determination of days’ supply in pharmaco-
epidemiology research is vital to determining exposure
periods. However, the variables needed to calculate days’
supply may be missing or incomplete within population-
based data sources.

Objectives: To examine the ability of three methods to
estimate days’ supply for oral antidiabetic drugs (OADs)
in The Health Improvement Network (THIN).

Methods: We conducted a retrospective cohort study
among THIN patients 18 years of age or older who had:
(1) at least three prescriptions for a newly initiated OAD
between January 2008 and May 2011; (2) complete dosage
instructions for all OAD prescriptions; and (3) at least
180 days of enrollment prior to the OAD prescription.
The quantity of OAD prescribed divided by the number
of prescribed dosage units per day (daily dosage) repre-
sented the gold standard for days’ supply. Three methods
to impute days’ supply of OADs were evaluated: (1)
imputed a 30-day supply for all prescriptions (Method 1);
(2) imputed the median duration between consecutive pre-
scriptions of OADs as the days’ supply (Method 2); (3)
imputed the mode daily dosage for a given OAD formula-
tion and prescription quantity (Method 3) to calculate
days’ supply. The median (IQR, 10th to 90th) difference
in days’ supply between each imputed method and the
gold standard was determined.

Results: Overall, 79,626 patients met the inclusion criteria,
representing 2.6 million OAD prescriptions. There was a
large difference in days’ supply between the gold standard
and Method 1 (median difference, -26 days; IQR -266 to
2 days; 10th to 90th -761 to 2 days) but little difference
between the gold standard and Methods 2 (median differ-
ence, 0 days; IQR, -2 to 3 days; 10th to 90th -26 to
28 days) or 3 (median difference, 0 days; IQR, 0–0 days;
10th to 90th -267 to 0 days).

Conclusions: Imputation with a 30-days’ supply for OADs
may prematurely censor exposure follow-up time. Imput-
ing the median duration between prescriptions or imput-
ing a mode daily dosage based on the drug formulation

and prescribed quantity, both closely approximated the
gold standard for days’ supply. Results might be different
with different drugs or in different datasets.

589. Disinvestment Debate in a Brazilian State: Insulin vs. It’s
Analogue Glargine for Diabetes Control

Ana Luisa C Souza,1 Francisco A Acurcio,1 Augusto A
Guerra Junior,2 Renata Cristina R Macedo,3 Leonardo M
Diniz.1 1Post Graduate Program in Public Health, Federal
University of Minas Gerais, Belo Horizonte, MG, Brazil;
2College of Pharmacy, Federal University of Minas Gerais,
Belo Horizonte, MG, Brazil; 3Pharmaceutical Assistance
Superintendence, Health Secretary of Minas Gerais, Belo
Horizonte, MG, Brazil.

Background: Influenced by the growth of judicial demand
and by the promise of better efficacy in terms of reducing
the hypoglycemia episodes, in 2005 the glargine analogue
was incorporated in the Minas Gerais State Public Health
System (SUS) for type 1 diabetes mellitus. Currently
around 2.7 thousand people are receiving the drug by the
SUS free of charge. The expenses for State Government
are approximately six million dollars year (2010). The
crescent budget impact and recent studies about glargine
and incidence of malignancies motivated managers to
demand the Federal University of Minas Gerais for
appraisal about efficacy and safety of the drug.

Objectives: To assess the efficacy and safety of the glar-
gine analogue compared with another insulin’s and to
evaluate the pertinence of maintaining the drug on the list
of the Public Health System (SUS) in the Minas Gerais
State in Brazil.

Methods: Systematic Literature Review.

Results: Starting from 803 studies found in selected da-
tabases, only eight trials met the inclusion criteria for
this review. Most of the trials were of poor methodologi-
cal quality or had a high risk of bias with a mean score
of 2.9 on the Jadad scale. The report of details the meth-
odology was incomplete for most studies, either by lack
or deficiency in the dissemination planning and imple-
mentation. No study could be classified as double-blind,
and no results were identified that documented the
increased efficacy of the glargine analogue in relation to
glycaemic control and hypoglycaemic episodes simulta-
neously.

Conclusions: The present study demonstrated no benefit
of therapy with glargine over other insulin formulations
studied when analysed together the glycaemic control and
the frequency and severity of hypoglycaemia. Besides the
poor evidence the quality of the studies does not endorse
the maintenance of the product in the public health sys-
tem. We therefore recommend to the State Authority of
SUS the disinvestment or the renegotiation to reduce the
price of glargine.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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590. Socio-Demographic Characteristics and ADR Severity in
Antidiabetic-Treated Patients: Profiles and Correlations

Maria-Isabel Jimenez-Serrania, Ramona Mateos-
Campos. Department of Preventive Medicine and Public
Health, University of Salamanca, Salamanca, Spain.

Background: Population characteristics are known to be
relevant on epidemiological studies of Diabetes Mellitus,
but scarce information is published about the profile of
antidiabetic-treated patients who suffer adverse drug reac-
tions (ADRs), especially if severe.

Objectives: To analyze socio-demographic characteristics
and ADR severity in antidiabetic-treated patients from
spontaneous ADR reports.

Methods: Information from spontaneous ADR reports of
antidiabetic-treated patients, including any treatment of
A10A ‘‘Insulin and analogues’’ and/or A10B ‘‘Oral Hypo-
glycemic Agents’’, collected during the 2000–2008 period
was obtained from the Spanish spontaneous ADRs
reporting database (FEDRA). We analyze the socio-
demographic variables of age, gender and autonomous
region of origin; and the ADR variable of severity/non-
severity defined by European Union criterion. Age group
distribution follows the Spanish National Statistics meth-
odology. We obtain time and regional evolutions for age,
gender and ADR severity. Multiple correspondence analy-
sis (MCA) is performed to analyze the data variance and
the correlations among variables.

Results: A total of 1,253 ADR cases are reported, with
the highest interanual increase between 2001 and 2002
(196%). Out of all cases, 32% of patients age 65–74 years
-the most prevalent in 2000 and 2008-, 58% are women -
however, men increase from 33% to 48%-, and 63% are
non-severe ADR -but 45% are severe in 2008-. La Rioja is
the region with the lowest rate of reports (<1%) and
Catalonia with the highest one (15%). MCA including
gender, autonomous region of origin and ADR severity
displays better outcome (81% of data variance explained)
than considering age groups into the analysis (68%).
Autonomous region of origin is the highest correlated var-
iable to ADR severity. Gender is the variable with less rel-
evance. ADR severity is mainly related with Catalonia,
Madrid and Galicia. La Rioja andMurcia are related with
ADR severity in men.

Conclusions: A profile of woman 65–74 years old who
suffers a non-severe ADR is common. Autonomous
region of origin is a socio-demographic variable correlated
to ADR severity in antidiabetic-treated patients.

591. Use of Thiazolidinediones and Risk of Bladder Cancer:
Disease or Drugs?

Marloes T Bazelier,1 Frank de Vries,1 Peter Vestergaard,2

Hubert GM Leufkens,1 Marie L De Bruin.1 1Utrecht
Institute for Pharmaceutical Sciences, Utrecht University,
Utrecht, Netherlands; 2Aarhus University Hospital, Aarhus,
Denmark.

Background: Pioglitazone, a drug for the treatment of
type 2 diabetes mellitus has been associated with a small
increased risk of bladder cancer in observational studies.
As a result, the French Medicines Agency has suspended
the use of pioglitazone in July 2011. Diabetes mellitus
itself has also been associated with bladder cancer.

Objectives: Objective of this study was to evaluate the risk
of bladder cancer in diabetic patients according to thia-
lozidinedione (TZD) treatment, in relation the severity of
underlying disease.

Methods: We conducted a population-based cohort study
(1996–2007) utilizing the Danish National Health Regis-
ters. Oral antidiabetic users (n = 179,056) were matched
1:3 by year of birth and sex to non-users. Cox propor-
tional hazards models were used to estimate hazard ratios
(HRs) of bladder cancer. Time-dependent adjustments
were made for age, comorbidity, and drug use. Four dif-
ferent treatment stages were defined:

stage 1 was defined as current use of either a biguanide
or a sulfonylureum, stage 2 as current use of a biguanide
and a sulfonylureum at the same time, stage 3 was
assigned to patients using TZDs and stage 4 to patients
using insulin.
Results: Compared with non-diabetic controls, patients
using antidiabetic medication experienced a 1.3-fold
increased risk of bladder cancer (adjusted HR 1.3 [95%
CI 1.2–1.4]). No major differences were observed between
the different treatment stages. The risk of bladder cancer
varied between 1.2 [95% CI 1.0–1.4] in stage 4 and 1.4
[95% CI 1.3–1.6] in stage 1. The risk of bladder cancer
with TZD use (stage 3) was similar to the other groups
(adjusted HR 1.3 [95% CI 0.6–2.7]).

Conclusions: The association between TZD use and blad-
der cancer is probably confounded by the severity of the
underlying disease. Our results do not support that
patients should discontinue taking TZDs because of an
increased risk of bladder cancer.
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592. Metformin Does Not Alter the Risk of Lung Cancer: A
Case–Control Analysis

Michael Bodmer,1,2 Claudia Becker,1 Christian Meier,3 Susan
S Jick,4 ChristophRMeier.1,4,5 1Basel Pharmacoepidemiology
Unit, Division of Clinical Pharmacy and Epidemiology,
Department of Pharmaceutical Sciences, University of Basel,
Basel, Switzerland; 2Emergency Department, University
Hospital Basel, Basel, Switzerland; 3Division of Endocrinology,
Diabetes and Clinical Nutrition, University Hospital Basel,
Basel, Switzerland; 4Boston Collaborative Drug Surveillance
Program, Boston University School of Medicine, Lexington,
MA, United States; 5Hospital Pharmacy, University Hospital
Basel, Basel, Switzerland.

Background: Metformin use has been linked to a
decreased cancer risk.

Objectives: We explored the association between use of
metformin or other antidiabetic drugs and the risk of lung
cancer in particular.

Methods: We assessed the association between metfor-
min,and other antidiabetic drugs and lung cancer using a
case–control analysis in the UK-based General Practice
Research Database (GPRD). Cases were people with an
incident diagnosis of lung cancer. Up to six controls per
case were matched on age, sex, calendar time, general
practice, and number of years of active history in the
GPRD prior to the index date. The contribution of vari-
ous potential confounders including tuberculosis, chronic
obstructive pulmonary disease (COPD), diabetes mellitus,
and co-morbid conditions to diabetes was evaluated in
univariate models, and final results were adjusted for BMI
and smoking.

Results: Long-term use (‡40 prescriptions) of metformin
was not associated with an altered risk of lung cancer (adj.
OR 1.19 [95% CI 0.96–1.48]). Overall, use of sulfonylure-
as was duration dependently linked to a marginally
decreased risk of lung cancer (adj. OR 0.77 [95% CI 0.64–
0.91]). This risk decrease was observed in men (adj. OR
0.71, 95% CI 0.57–0.88) but not in women (adj. OR 0.90,
95% CI 0.66–1.21) and this risk decrease was not statisti-
cally significant in an analysis restricted to diabetic
patients only (adj. OR 0.88, 95% CI 0.72–1.07). Long-
term use of insulin was associated with a slightly increased
risk of lung cancer (adj. OR 1.33, 95% CI 1.04–1.71),
however, no consistent trend across duration strata was
observed.

Conclusions: Metformin did not decrease the risk of lung
cancer.

593. Histamine-2 Receptor Antagonists and the Risk of Lung
Cancer in Diabetic Patients – A Nationwide Study

Chia-Hsuin Chang,1,2 Jou-Wei Lin,2 Li-Chiu Wu,1 Lee-Ming
Chuang,1,2 Mei-Shu Lai.1 1Institute of Preventive Medicine,
College of Public Health, National Taiwan University, Taipei,
Taiwan; 2Department of Medicine, College of Medicine,
National Taiwan University, Taipei, Taiwan.

Background: In vitro and computational studies suggest
that histamine-2 receptor blockers (H2RBs) have anti-tu-
morogenic effect. Whether they have clinically protective
effect against lung cancer occurrence remains unclear.

Objectives: To examine the possible protective effect of
H2RBs against lung cancer by using large health insur-
ance database.

Methods: We conducted a case–control study nested
within a diabetic cohort. A total of 640,173 type 2 diabetic
patients were identified from the Taiwan National Health
Insurance claims database during the period of 1 January
2000 to 31 December 2000. As of 31 December 2007,
patients with incident squamous cell carcinoma (SCC)
and adenocarcinoma were included as cases and up to
four age- and sex-matched controls were selected by risk-
set sampling. Logistic regression models were applied to
estimate the association between statin and lung cancer
incidence. A sensitivity analysis using external survey data
was applied to validate the association after full adjust-
ment for the effect of cigarette smoking.

Results: A total of 1,182 incident SCC and 2,345 adeno-
carcinoma cases were identified, and 13,108 matched con-
trols were selected. After controlling for potential
confounding variables, the adjusted OR associated with
H2RBs use was 0.65 (95% CI: 0.44–0.95) for cumulative
dosage ‡360 DDD and was 0.66 (95% CI: 0.45–0.95) for
cumulative duration ‡1 years. When we stratified on type
of lung cancer, the protective association of longer dura-
tion of H2RB use was more evident for lung adenocarci-
noma with the adjusted OR of 0.67 (95% CI: 0.45–0.99).
Significantly reduced risk of lung adenocarcinoma was
found for cimetidine use ‡1 year with adjusted OR of 0.59
(95% CI: 0.35–0.99)

Conclusions: Long-term H2RBs use more than one year
may reduce the risk of lung adenocarcinoma in diabetic
patients.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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594. Regional Differences in Baseline Characteristics of Type
2 Diabetes Mellitus Patients from the ‘‘Effectiveness of
Diabetes Control with Vildagliptin and Vildagliptin/
mEtformin’’ (EDGE) Study

Raymond G Schlienger,1 Giovanni Bader,2 Nicole Hagner,3

Chantal Mathieu,4 on behalf of the EDGE Steering
Committee. 1Drug Safety and Epidemiology, Global Clinical
Epidemiology, Novartis Pharma AG, Basel, Switzerland;
2Global Medical Affairs – Diabetes, Novartis Pharma AG,
Basel, Switzerland; 3Primary Care Franchise, Novartis
Pharmaceuticals Corporation, East Hanover, NJ, United
States; 4Clinical and Experimental Endocrinology, University
of Leuven, Leuven, Belgium.

Background: Vildagliptin (vilda), a DPP-4 inhibitor, has
been shown in clinical trials to efficaciously reduce
HbA1c with a low risk of weight gain and hypoglycemia
when given as monotherapy or combined with the most
commonly prescribed oral antidiabetic drugs (OADs).
EDGE aimed to assess the effectiveness and safety of
vilda or fixed-dose vilda/metformin relative to compara-
tor OADs in type 2 diabetes mellitus (T2DM) patients
under real-world conditions. We present data on base-
line (BL) characteristics of T2DM patients from various
geographic areas of the world who participated in
EDGE.

Objectives: To describe BL data in the EDGE intent-to-
treat (ITT) population overall and stratified by region
(i.e., Europe [E], East Asia [EA], India [I], Latin America
[LA], Middle East [ME]).

Methods: EDGE is a prospective cohort study run in 27
countries worldwide. T2DM patients inadequately con-
trolled by OAD monotherapy were assigned into one of
two cohorts based on newly initiated add-on OAD: (1) vil-
dagliptin; (2) other OADs (metformin, sulfonylureas, thia-
zolidinediones, others; excluding other DPP-4 inhibitors,
or GLP-1 mimetics).

Results: The study initially enrolled 45,868 patients, of
which 43,791 were included in the ITT population (E:
22,073 [50.4%]; I: 10,692 [24.4%]; ME: 4779 [10.9%]; LA:
3846 [8.8%]; EA: 2401 [5.5%]). The overall mean
age ± standard deviation was 57.8 ± 11.8 years, mean
T2DM duration was 5.5 ± 5.2 year, mean body mass
index [BMI] was 29.0 ± 5.1 kg/m2, mean HbA1c was
8.2 ± 1.3%. Patients from E were older (62.3 ± 10.9 vs.
I 51.8 ± 9.9 year), had a longer T2DM history
(6.3 ± 5.6 vs. ME 4.2 ± 3.9 year), and had the highest
BMI (30.3 ± 5.2 vs. EA 25.2 ± 3.4 kg/m2). Marked
HbA1c differences were seen at BL: Lowest HbA1c values
(%) were seen in EA (7.7 ± 1.3) and E (7.9 ± 1.3),
noticeably higher levels in LA (8.5 ± 1.7), ME
(8.5 ± 1.3), and I (8.6 ± 1.1).

Conclusions: BL EDGE data show marked regional dif-
ferences regarding age, T2DM duration, and BMI at the
time of add-on dual OAD initiation and that the point at

which physicians intensify treatment remarkably varies by
region.

595. Drug Induced Hypoglycemia in Hospitalized Patients:
Prevalence, Incidence Rate and Risk Factors

Parthasarathi Gurumurthy,1,2 Rahul Patel,1 Anand
Harugeri,1 Narahari G Moda,3 Ramesh
Madhan.1,2 1Pharmacy Practice, JSS College of Pharmacy,
JSS University, Mysore, Karnataka, India; 2Clinical
Pharmacy, JSS Medical College Hospital, JSS University,
Mysore, Karnataka, India; 3Internal Medicine, JSS Medical
College Hospital, JSS University, Mysore, Karnataka, India.

Background: Hypoglycemia is very common in diabetes
patients treated with anti-diabetic drugs. Iatrogenic hypo-
glycemia poses a major challenge in diabetes manage-
ment.

Objectives: To evaluate prevalence, incidence rate and
risk factors associated with iatrogenic hypoglycemia.

Methods: This prospective study analyzed 900 diabetes
patients hospitalized in medicine and surgery wards of a
teaching hospital between June 2010 and February 2011.
Hypoglycemia was defined as Capillary Blood Glucose
(CBG) <70mg/dL. The observed hypoglycemic events
were assessed for causality (Naranjo’s algorithm and
WHO ADR probability scale), severity (Modified Har-
twig and Siegel scale), predictability (based on frequency
of occurrence and history of exposure) and preventability
(modified Schumock and Thorton). Bivariate analysis was
used to determine the predictors for development of hypo-
glycemia.

Results: Hypoglycemia was observed in 20.77% of
patients and the incidence rate was 23.15 episodes per 100
patient-days. Hypoglycemia lead to hospitalization in
6.45% of patients. Risk factors for the development of
drug-induced hypoglycemia include advanced age {OR
1.62 (1.16–2.27) p = 0.005}, number of medications [6–9
{OR 2.17 (1.19–3.95) p = 0.010] and ‡10 {OR 2.75
(1.49–5.06) p < 0.001}], number of co-morbidities [1–2
{OR 1.51 (1.05–2.18) p = 0.029}, ‡5 {OR 2.90 (1.87–
4.51) p < 0.000}], low body mass index {OR 2.47 (1.27–
4.82) p = 0.010}, history of diabetes {OR 1.91 (1.13–
3.25) p = 0.0210} and increased length of stay {OR 1.42
(1.02–1.98) p = 0.038}.

Conclusions: Hypoglycemia is a common complication of
anti-diabetic drugs. Advanced age, number of medications
and co-morbidities, low body mass index, history of dia-
betes and length of stay predict the development of hypo-
glycemia. Measures should be undertaken to decrease the
frequency of hypoglycemia in high-risk patient popula-
tion.

� 2012 The Authors
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596. Treatment Patterns and Persistence in Hypertensive
Diabetes Patients Treated with Fixed or Unfixed Combinations
of Angiotensin Receptor Blockers (ARB), Amplodipine (AML)
and Hydrochlorothiazide (HCT)

Birgit Ehlken,1 Karel Kostev,2 Anna Sandberg,3 André MS
Oberdiek.3 1IMS Health, Munich, Germany; 2IMS Health,
Frankfurt, Germany; 3Daiichi Sankyo Europe GmbH, Munich,
Germany.

Background: Hypertension substantially increases the risk
of adverse outcomes attributable to diabetes. Persistence
is crucial for a successful blood pressure control.

Objectives: To evaluate treatment patterns and persis-
tence in hypertensive patients (pts) with diabetes mellitus
type 2 (T2D) receiving unfixed dose or fixed dose double
combinations with ARB, AML and HCT in Germany.

Methods: This retrospective study analyzed prescription
data collected by general practitioners, using a longitudi-
nal database, the German IMS Disease Analyzer. The
database was searched for pts with hypertension (ICD-10
code I10) and T2D (defined as ICD-10 E11 and/or treat-
ment with oral anti-diabetics) initiated on ARB with
AML or HCT within 11/08-10/09 with a follow-up of at
least 12 months. Persistence was defined as proportion of
pts who remained on their initially prescribed therapy for
1 year. Differences between mean persistence values
(days) were calculated by using multiple regression analy-
ses adjusted by age, gender, region, insurance and co-mor-
bidity.

Results: Overall, 90,762 T2D pts with hypertension were
eligible for analysis. Treatment with ARB was docu-
mented for 21,631 pts (24%). Four thousand nine hun-
dred and sixty-seven pts were initiated on unfixed dose or
fixed dose ARB combinations: 62% on fixed ARB/HCT,
13% on fixed ARB/AML, 8% on unfixed ARB + HCT,
17% on unfixed ARB+AML; about 53% received fur-
ther antihypertensive drugs (FAD). Mean days (d) of per-
sistence were higher in pts with fixed dose compared to
unfixed dose combinations (ARB/HCT: 209.7 d vs.
ARB + HCT: 152.0 d, p < 0.0001; ARB/HCT plus
FAD: 240.6 d vs. ARB + HCT plus FAD: 200.5 d,
p < 0.0001; ARB/AML: 215.6 d vs. ARB+AML: 170.5
d, p = 0.0018; ARB/AML plus FAD: 248.2 d vs.
ARB+AML plus FAD: 229.2 d, p = 0.0270).

Conclusions: These real-life data suggest that in Germany
the vast majority of hypertensive diabetes patients initi-
ated on ARB double combinations with AML or HCT
receives fixed dose combinations. This is associated with
greater persistence. Overall, the level of persistence indi-
cates room for improvement of hypertension manage-
ment.

597. Pharmacological Treatment of Heart Failure in Primary
Healthcare in Stockholm – High Adherence to Guidelines but
Still Room for Improvement

Ramin Zarrinkoub,1,2 Desirée Loikas,2 Birgitta Lilja,2

JamiletteMiranda-Tellez,2BjörnWettermark.2,3 1Department
of Neurobiology, Center for Family and Community Medicine,
Karolinska Institutet, Care Sciences and Society (NVS),
Stockholm County Council, Sweden; 2Public Healthcare
Services Committee, Stockholm County Council, Sweden;
3Clinical Pharmacology, Department of Laboratory Medicine,
Karolinska Institutet, Stockholm County Council, Sweden.

Background: Heart failure (HF) is a severe and common
cardiac disorder in elderly people. Several studies have
shown that treatment with Renin-Angiotensin–Aldoster-
on-System (RAAS)-inhibitors decrease morbidity, hospi-
talization rates and mortality. Despite strong evidence and
guidelines, previous studies have shown that patients with
HF are not treated optimally. Access to individual data
from health care registers has led to unique opportunities
to study drug treatment in large populations.

Objectives: To determine to what extent patients with the
diagnosis of HF in primary healthcare (PHC) in Stock-
holm, Sweden were treated with RAAS-inhibitors. Sec-
ondly, we aimed at describing the population of patients
from a demographic and an epidemiological point of
view.

Methods: A retrospective cross-sectional study, on diag-
noses and dispensed drugs, was performed on individual
patient data from regional registers in the County of
Stockholm (2.1 million inhabitants). The population of
HF patients was defined as patients who were residents
in Stockholm in December 2010, had two or more con-
sultations with a recorded diagnosis of HF (ICD-10
code I50) during 2005–2010 and had been registered at
least once for HF in PHC. Drug treatment was assessed
as the proportion of the patients dispensed drugs, rele-
vant in treatment of HF, between July and December
2010.

Results: A total of 13,571 patients (women 54%, men
46%) with diagnosis HF were identified. Sixty percent of
them were treated with RAAS-inhibitors. Other relevant
drugs used in treating the patients were as follows: betab-
lockers 62%, loop diuretics 59%, spironolactone 17%,
digitalis 12%, long-acting nitrates 13%, and thiazides 9%.
The average age of the patients was 80 years (83 women
vs. 78 men) and 95% were 60 years or older. The patients
had the following comorbidities: 57% hypertension, 41%
atrial fibrillation, 15% chronic obstructive pulmonary dis-
ease and 12% stroke/TIA.

Conclusions: A majority of all patients with HF in PHC
in Stockholm were treated with RAAS-inhibitors and be-
tablockers. Further analyses, e.g., dosage and persistence,
are needed to assess the appropriateness.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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598. In-Hospital Cardiovascular Drugs Use in Acute
Myocardial Infarction Patients and In-Hospital Mortality
from 2004 to 2008 in Taiwan

Ching-Lan Cheng,1 Cheng-Han Lee,2 Yi-Heng Li,2 Yea-Huei
Kao Yang.3 1Health Outcome Research Center, National
Cheng Kung University, Tainan, Taiwan; 2Department of
Internal Medicine, National Cheng Kung University Hospital,
Tainan, Taiwan; 3Insitute of Clinical Pharmacy and
Pharmaceutical Sciences, Naiotnal Cheng Kung University,
Tainan, Taiwan.

Background: Few nationwide population-based studies
are available on the epidemiology of acute myocardial
infarction (AMI) in Asian countries.

Objectives: The purpose of this study was to provide basic
information for the establishment of policy related to
AMI by examining the long-term trends in incidence, in-
hospital cardiovascular drugs use, and 6-month mortality
of AMI.

Methods: We used Taiwan’s National Health Insurance
Research Database to retrospectively identify hospitalized
patients (‡18 years) who presented with AMI from 2004
to 2008 and observed them for 6 months after the dis-
charge. We investigated the annual incidence, inhospital
cardiovascular drugs use, and short-term mortality. We
also analyzed the distribution of comorbid diseases among
theses patients.

Results: Of 63,482 patients (mean age, 66.7 years), 71.3%
were men. The incidence rates for AMI in 2008 were 62.8
per 100,000 persons and the rates was increasing for the
5 years. AMI incidence rates were higher among males
than females and increased more in the older age groups.
The case in-hospital fatality rate was high (12.3%) in
2004, and declined rapidly to 7.3% in 2008. Similarly, the
case 6-month fatality rate decreased from 25.4% to
18.2%. Among these patients, 25,947 (40.9%) filled pre-
scriptions for statins, 53,000 (83.5%) for clopidogrel,
37,382 (58.9%) for b-blockers, and 45,221 (71.2%) for
angiotensin-converting enzyme inhibitors or angiotensin
II receptor blockers during the AMI hospitalization. The
use of statins increased from 2004 to 2008 (32.1–50.1%),
less so for clopidogrel (72.1–91.6%) but the prescription
rates of others did not show any trend. The use of percuta-
neous coronary intervention steeply raised from 1999 to
2008 (40.5–58%), but not for coronary artery bypass sur-
gery (5.0–6.2%).

Conclusions: The present study demonstrates the steady
trend of an increasing incidence, but decreasing short-term
mortality, for AMI in Taiwan over the past 5 years.
Increasing applications of percutaneous coronary inter-
vention, dual-antiplatelet agents and statins possibly
explained improving short-term AMI prognosis.

599. Utilization of Lipid Lowering Drugs in Hungary between
2005 and 2010: Cost and Benefit

Ria Benko, Peter Doro, Andrea Bor, Zsuzsanna Biczok,
Maria Matuz, Reka Viola, Gyongyver Soos. Department of
Clinical Pharmacy, University of Szeged, Szeged, Hungary.

Background: Mortality rate of cardiovascular diseases in
Hungary are among the highest values in Europe. Ele-
vated cholesterol level increases the risk of cardiovascular
morbidity and mortality. The reduction of the cholesterol
level with the use of lipid lowering medication can
decrease cardiovascular mortality.

Objectives: The aim of the study was to analyze the
changes in the utilization of lipid lowering drugs in Hun-
gary for the period of between 2005 and 2010, access cost
and analyze the trends in the changes of cardiovascular
mortality rates.

Methods: Crude national drug utilization data was
obtained from the administrative drug dispensing data-
base of the Hungarian National Health Fund Administra-
tion (HNHFA) regarding the years between 2005 and
2010. Data were analyzed according to the ATC/DDD
(WHO) methodology. Data were expressed as defined
daily doses per 1,000 inhabitants per day (DDD/TID).

Results: During the studied 6-year period, the utilization
of lipid lowering drugs (C10) more than doubled, it was
41.287 DDD/TID in 2005, and 89.091 DDD/TID in
2010. The use of fibrates varied between 6.251 and 7.990
DDD/TID, while the use of statins continuously increased
from 33.142 DDD/TID in 2005 to 78.533 DDD/TID in
2010. Simvastatin was the most frequently used lipid low-
ering drug in 2005 with 17.300 DDD/TID, while in 2010
the most widely used lipid lowering medication was ator-
vastatin with 50.295 DDD/TID. In 2010 over 1 million
patients (10% of the total population) received lipid low-
ering medication. Each year about 8% of the total reim-
bursement budget of the HNHFA was spent on lipid
lowering medication, in 2010 it was around 100 million eu-
ros. Cardiovascular mortality rates showed a declining
trend: in 2005 it was 703/100,000 inhabitants, while in
2009 it was 647/100,000 inhabitants.

Conclusions: The use of lipid lowering medications stea-
dily increased, while at the same time the cardiovascular
mortality rates decreased. This decreasing trend of cardio-
vascular mortality rate justifies the vast increase in the use
of lipid lowering drugs.

600. Abstract withdrawn by author.
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601. Performance Measures of Diabetes Management Do Not
Always Predict Better Glycemic Control: The Need for Case-
Mix Adjustment

Grigory Sidorenkov,1 Jaco Voorham,1,2 Flora Haaijer-
Ruskamp,1 Dick de Zeeuw,1 Petra Denig.1 1Clinical
Pharmacology, University Medical Center Groningen,
Groningen, Netherlands; 2Epidemiology, University Medical
Center Groningen, Groningen, Netherlands.

Background: Performance measures are used for assessing
quality of care. It is expected that higher performance on
these measures predicts better patient outcomes but this
can be influenced by patient characteristics.

Objectives: The aim of our study is to assess which perfor-
mance measures for glucose management predict better
glycemic outcomes and whether this is affected by case
mix.

Methods: We conducted a prospective cohort study of
15,394 patients with type 2 diabetes from 2007 to 2009,
using the Dutch primary care GIANTT database
(Groningen Initiative to ANalyse Type 2 diabetes Treat-
ment). We selected commonly used or proposed perfor-
mance measures of glucose management which assess
frequency of HbA1c-testing, glucose-regulating treat-
ment and treatment intensification. The association
between each measure and glycemic control was tested
using multiple linear regression adjusting for confound-
ers, showing estimated change in HbA1c with 95% con-
fidence intervals (95% CI). Sensitivity to case-mix was
examined by looking at interactions with patient charac-
teristics.

Results: Better glycemic control was observed in patients
with an annual HbA1c test vs. those that had no such
test (HbA1c -0.30%; 95% CI -0.37 to -0.22). However,
this relation was absent in those patients with lower base-
line HbA1c levels, higher age and without macrovascular
comorbidity. Receiving glucose-regulating treatment was
only significantly associated with glycemic control in
patients with a baseline HbA1c >7.3%. Treatment
intensification in case of HbA1c >7% was associated
with a significant improvement in HbA1c (-0.18; 95% CI
-0.23 to -0.12). The improvement was larger in patients
with baseline HbA1c >8.5% (-0.50; 95% CI -0.77 to -
0.24).

Conclusions: Measures of treatment intensification in
patients with poor glycemic control are valid instruments
to assess the quality of care in the diabetes population.
Measures of annual HbA1c monitoring and current treat-
ment, however, should be conditioned or adjusted by the
baseline HbA1c since they are not predictive of glycemic
control in well-controlled patients.

602. Utilization of Antidiabetic Drugs among U.S: Adults,
2002–2011

Christian Hampp, Vicky Borders-Hemphill, David G
Moeny, Diane K Wysowski. of Surveillance and
Epidemiology, Center for Drug Evaluation and Research, U.S.
Food and Drug Administration, Silver Spring, MD, United
States.

Background: During the last decade, several new antidia-
betic drugs (AD) have entered the U.S. market amid
increasing prevalence of diabetes mellitus. Among these
were DDP-4 inhibitors (sitagliptin, approved in 2006; sax-
agliptin, 2009; linagliptin, 2011) and GLP-1 analogs (exe-
natide, 2005; liraglutide, 2010).

Objectives: To describe the U.S. market trends for pre-
scription (Rx) AD – insulin and non-insulin ADs (NIAD)
– in terms of volume, market share, and type of newly ini-
tiated drugs.

Methods: We queried the IMS Health, Vector One�

National and Total Patient Tracker databases for Rx AD
use for the U.S. adult population, ages 20–85 years, dur-
ing 2002–2011. Data are nationally projected based on
retail Rx activity. Initial therapy was defined as an AD Rx
preceded by 12 months of no use of any AD. No statisti-
cal tests were performed.

Results: Between 2002 and 2011, patients prescribed ADs
increased 39% (13.2 million to 18.4M adults) and Rxs
increased 45% (105.6M to 152.8M). In 2002, 83.5% of
AD recipients were prescribed NIADs and in 2011,
86.5%. The most commonly dispensed NIAD Rxs in
2011 were single ingredient (SI) metformin (47.6% of all
NIAD Rxs), SI glipizide (11.9%), and SI glimepiride
(8.7%). Among glitazone-containing products, Rxs for
rosiglitazone products declined from 50.0% in 2002 to
4.9% in 2011. The class of DPP-4 inhibitors (SI or combi-
nation products) represented 9.1% of all NIAD Rxs, most
of them sitagliptin (9.1M Rxs, 83.2% of all DPP-4 inhibi-
tors Rxs). Daily injectable GLP-1 analogs represented
2.2% of NIAD Rxs, evenly divided between exenatide
and liraglutide. The most common newly initiated NIAD
therapy in 2011 was SI metformin (62.5% of initial NIAD
Rxs) followed by SI glipizide (8.9%). About 5% of NIAD
initiations were with sitagliptin-containing products.
Among patients who started therapy with a glitazone in
year 2011 (4.7%), 95.6% used pioglitazone-containing
products.

Conclusions: From year 2002 through 2011, the AD
market has increased in both numbers of patients and
Rxs. Rosiglitazone experienced substantial decline in
market share. The new class of DPP-4 inhibitors cap-
tured greater market share than the daily injectable
GLP-1 analogs.
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603. Autonomous Region Variations in Use and Cost of
Antidiabetic Drugs over Time

Maria-Isabel Jimenez-Serrania, Ramona Mateos-
Campos. Department of Preventive Medicine and Public
Health, University of Salamanca, Salamanca, Spain.

Background: Over the last years, the changes in therapeu-
tics of Diabetes Mellitus have affected the use and cost of
antidiabetic drugs in a different way, and divergent trends
have been observed among and inside European coun-
tries.

Objectives: To analyze variations in use and cost of An-
tidiabetic drugs depending on the Autonomous region
within Spain.

Methods: Information from the prescriptions of A10
‘‘Drugs used in diabetes’’, including A10A ‘‘Insulin and
analogues’’ and A10B ‘‘Oral Hypoglycemic Agents’’
(OHAs) dispensed along 2000–2008, were obtained from
the National Prescription Database of the Spanish Agency
of Medicines. We followed the International Methodology
of WHO to obtain comparable data, and calculated the
DID (Defined Daily Dose/1,000 inhabitants/day) and
CID (constant cost/1,000 inhabitants/day; year of refer-
ence 2008). The National and Autonomous Region popu-
lations -reported on January 1st for every year- were
obtained from Statistics National Institute of Spain. Lin-
ear regression was considered to establish DID/CID cor-
relation.

Results: Results: In 2000, northern and central regions
presented lower values for DID and CID (28–39 DID;
13–18 CID) while southern regions showed higher values
for both parameters (44–57 DID; 21–25 CID); but the
use and cost were linearly correlated (R2 = 0.909). At
the end of the period, dispersion grew (R2 = 0.802), spe-
cially in southern regions disturbing the pattern. Andalu-
sia, Catalonia and La Rioja went down in their expected
use and cost values. Murcia presented the highest values
during the period for both parameters and Madrid the
lowest ones. Regarding antidiabetic subgroups, Canarias
showed the highest use and cost for insulin (20.2 DID
and 29.2 CID in 2008), and Murcia the highest for OHAs
(66.5 DID and 24.9 CID in 2008). Moderate growths can
be observed in Madrid, Navarra and Baleares for OHAs
use; in La Rioja and Andalusia for OHAs costs; and in
Castile-Leon, Madrid and Baleares for insulin use and
cost.

Conclusions: North/south differences in Antidiabetic use
and cost in Spain have lost definition during the period
2000–2008. Disturbing outcomes from Canarias and Mur-
cia made them clear candidates to interventions on man-
agement of antidiabetic drug treatment.

604. Benefit ? Risk Preferences of Patients for New Drugs To
Treat Type II Diabetes Mellitus

Arna Arnardottir,1 Flora Haaijer-Ruskamp,1 Sabine
Straus,2,3 Pieter de Graeff,1,2 Paul Krabbe,4 Peter
Mol.1,2 1Clinical Pharmacology, University Medical Center,
Groningen, Netherlands; 2Dutch Medicines Evaluation Board,
Utrecht, Netherlands; 3Medical Informatics, Erasmus Medical
Center, Rotterdam, Netherlands; 4Epidemiology, University
Medical Center, Groningen, Netherlands.

Background: In the Summer of 2011 use of pioglitazone
was banned in some European countries. Other coun-
tries did not take such strong measures as the risk of
bladder cancer – an increase from 4 to 6 cases per
10,000 patient years – was considered small and of
uncertain nature. It is unknown how type II diabetes
mellitus (T2DM) patients value such severe risks in the
context of other harms and benefits of antihyperglycemic
agents (AHA).

Objectives: Assess the perceived relevance of benefits and
harms of new AHA by T2DM patients.

Methods: A stated choice survey was administered to 315
T2DM patients, aged 60–75. Patients were recruited
through their community pharmacies. Eighteen choice
sets (fictional drugs) were created from drug attributes
with varying levels of: HbA1c control, risk of cardiovas-
cular disease, weight, risk of gastro-intestinal symptoms,
and risk of hypoglycaemic episodes. These attributes were
indicated as relevant in interviews with patients and
healthcare professionals and literature. In addition, all fic-
tional drugs had either the baseline or increased level of
risk of bladder cancer. Patients were presented with 6
choice sets each and asked to indicate which of the two
they preferred. Analysis was done using conditional multi-
nomial logit.

Results: Response was 226 (72%), with mean age 67 (SD:
4.5) years and 48% women. Self-reported HbA1c was
6.8% (SD: 1.1), mean duration of diabetes 9.1 years (SD:
8.1) and mean BMI 29.0 (SD: 4.4). Fifty-one (23%)
patients had experienced adverse drug effects (ADEs)
from their current AHA. Patients prioritised attributes in
the following order. Long-term GI problems (b: -1.85, SE:
0.23) > frequent hypoglycaemia (b: -1.53, SE:
0.38) > weight increase (b: -0.90, SE: 0.20) > CV risk
increase (b: -0.74, SE: 0.26) > less frequent hypoglyca-
emia (b: -0.66, SE: 0.29) were seen as negative attributes
and CV risk reduction (b: 0.57, SE: 0.25) as positive.
HbA1c and other levels of attributes were not statistically
significant including the risk of bladder cancer (b: 0.024,
SE: 0.4, p = 0.95).

� 2012 The Authors
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Conclusions: Patients weigh heavily ADEs that influence
their daily life. Control of glucose and a small increased
risk of cancer are not as important for new drugs.

605. Agreement in Balancing Benefit and Risk of New Drugs
between Patients and Regulators

Arna H Arnardottir,1 Ilknur Dolu,1 Paul Krabbe,2 Sabine M
Straus,3,4 Pieter A de Graeff,1,3 Flora M Haaijer-Ruskamp,1

Peter G Mol.1,3 1Clinical Pharmacology, University Medical
Center Groningen, Groningen, Netherlands; 2Epidemiology,
University Medical Center Groningen, Groningen,
Netherlands; 3Dutch Medicines Evaluation Board, Utrecht,
Netherlands; 4Medical Informatics, Erasmus Medical Center,
Rotterdam, Netherlands.

Background: Regulators approve new drugs based on an
assessment of their benefit risk balance at a population
level as determined in clinical trials. Subsequently, these
results have to be translated to individual patients, who
then have to integrate these drugs into their daily life. Lit-
tle information exists on (dis) agreement in perception of
benefits and risks of new antihyperglycemic agents (AHA)
between these stakeholders.

Objectives: Compare the perception on benefit risk bal-
ance of new AHA by regulators and type II diabetes mell-
itus (T2DM) patients.

Methods: A stated choice survey was administered to 88
Dutch Medicines Evaluation Board assessors and 315
T2DM patients. Eighteen choice sets were made compar-
ing two fictional new AHA with three levels of drug char-
acteristics: HbA1c control (main surrogate efficacy
marker for AHA), effect on the risk of cardiovascular
(CV) disease, weight, gastro-intestinal complaints, hypo-
glycemic episodes and cancer (2 levels). These characteris-
tics were indicated as relevant in interviews with
stakeholders and literature. Regulators were presented 18
choice sets, while three groups of patients answered 6
choice sets each. They were asked each time which AHA
they preferred. Analysis was done with multinomial condi-
tional logit.

Results: Two hundred and twenty-six (72%) T2DM
patients and 52 (59%) regulators responded. Long-term
GI problems were most influential to both groups (Regu-
lator; b -1.409 SE 0.3; Patient; b -1.85 SE 0.23), followed
by frequent hypoglycemia episodes (R; b -0.878 SE 0.4; p;
b -1.53 SE 0.38) and CV risk increase (R; b -0.723 SE 0.3;
p; b -0.74 SE 0.26), all negatively influencing their choice.
Both valued CV risk reduction positively (R; b 0.697 SE
0.3; p; b 0.57, SE 0.25). Patients contributed negative val-
ues to weight increase (b-0.90 SE 0.20) and less frequent
hypoglycemia episodes (compared to none) (b-0.66 SE
0.29). HbA1c and other drug characteristics levels did not
significantly affect stakeholders drug preference.

Conclusions: Regulators and patients have generally simi-
lar preferences for new AHA. CV risk reduction, but not

glucose control is considered the most beneficial character-
istic by both. Patients were more sensitive to weight
increase and hypoglycemia.

606. Comorbidity and Adherence to Oral Antihyperglycemic
Agents in Ireland

Miriam P O’Shea, Mary Teeling, Kathleen
Bennett. Department of Pharmacology and Therapeutics,
Trinity Centre for Health Sciences, St. James’s Hospital,
Dublin, Ireland.

Background: Adherence to oral anti-hyperglycemic agents
(OAH) in patients with type 2 diabetes has been shown to
increase glycemic control, reduce complications and
decrease mortality. However, adherence to these drugs is
often inadequate. Comorbidity is highly prevalent in
patients with diabetes and may adversely affect adherence.

Objectives: To examine the effect of comorbidity on
adherence among new users of OAHs in Ireland.

Methods: The HSE Primary Care Reimbursement Ser-
vices pharmacy claims database was used to define a
cohort of new users (no use in the previous 6 months) of
any OAH (ATC A10B) aged ‡25 years from June 2009
to December 2010. Persistence was examined at 6 and
12 months post-initiation. Non persistence was defined as
a refill gap of >63 days. Adherence was measured by
Medication Possession Ratio (MPR) at 6 and 12 months.
A cut off for good adherence was defined as MPR ‡
80%. A comorbidity score was derived from prescrip-
tions using modified versions of the RxRisk and
RxRiskV indices. Adjusted odds ratios (OR and 95%
CIs) for both persistence and adherence were determined
using logistic regression, adjusting for age, sex and com-
orbidity score.

Results: A cohort of 21,879 new users of OAH was identi-
fied. Persistence was 73.8% and 62.2% at 6 and
12 months respectively. Men were significantly more per-
sistent with therapy than women at 6 (OR = 1.2, 95%
CI = 1.1–1.3) and 12 months (OR = 1.2, 95% CI =
1.1–1.2). Patients with high comorbidity (>3 comorbid
conditions) were also significantly more likely to be persis-
tent at 6 (OR = 3.2, 95% CI = 3.0–3.5) and 12 months
(OR = 2.8, 95% CI = 2.6–3.0). MPRs were 71% and
68% at 6 and 12 months respectively. Adherence was sig-
nificantly higher in men than women at 6 (OR = 1.3,
95% CIs = 1.2–1.4) and 12 months (OR = 1.3, 95%
CIs = 1.2–1.4). Patients with high comorbidity were also
significantly more likely to remain adherent at 6 (OR =
3.3, 95% CI = 3.1–3.5) and 12 months (OR = 3.5,
95% CI = 3.3–3.8).

Conclusions: Persistence and adherence to OAHs in this
study was higher in men and in those with several co-
morbid conditions. Results suggest that these patients
may be more aware of the medical need to continue
therapy.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1111/j.1399-5448.2012.03324.x

284 ABSTRACTS OF THE 28TH
ICPE 2012



607. Evaluation of the Effect of the Regulatory Action Using
Electronic Medical Records Data

Eiko Tada, Kaori Yamada, Ayumi Endo, Kazuhiro Matsui,
Mie Ikeda. Office of Safety I, Pharmaceuticals and Medical
Devices Agency, Tokyo, Japan.

Background: Electronic Medical Records (EMR) data
include detailed information on medical practices which
can be utilized in studies on drug safety. The Ministry of
Health, Labour and Welfare (MHLW) standard for
EMR data specification, called ‘‘Standardized and Struc-
tured Medical record Information Exchange,’’ has been
implemented in several hospitals. They have standardized
databases which include data of diagnosis, prescribed
drugs, and test results in a same format, and these data
can easily be combined into a single data set. PMDA has
conducted several basic studies to determine characteriza-
tion of these data, and in this advanced study, we evalu-
ate the effect of the regulatory action about drug safety.
This is one of the pilot studies in MIHARI Project in
PMDA.

Objectives: To evaluate the effect of the regulatory action
on sitagliptin, one of dipeptidyl peptidase-4 (DPP-4)
inhibitors, using the standardized EMR data.

Methods: The regulatory action about update of impor-
tant precautions in sitagliptin’s package insert was
released in April 2010. It cautioned physicians that con-
comitant use of sitagliptin and sulphonylurea (SU)
increase a risk of a hypoglycemia and consideration of
decreasing dose of SU was required to reduce the risk. To
evaluate the effect of this action, the standardized EMR
data from six hospitals will be collected and integrated as
a single data set. The data period will be between June 1,
2009 and December 31, 2011 which covers the period of
before and after the action. In analysis, (1) monthly pro-
portion of concomitant use of SU among sitagliptin users;
and (2) monthly average of the daily dose will be calcu-
lated as process measures. As outcome measure; (3) inci-
dence proportion of a hypoglycemia will be calculated. In
(2) and (3), SU users without use of any DPP-4 inhibitors
will be used for comparison. (4) Segmented regression
analysis will be applied if enough number of patients for
analysis is available.

Results: Because this study is ongoing at the time of
abstract submission, the results will be presented at the
conference.

Conclusions: The conclusions will be presented at the con-
ference.

608. Utilisation and Characteristics of New Users of Oral
Antidiabetes Drugs (OAD) in the UK: 2006 2010

Andrew Maguire,1 Beth Mitchell.2 1Epidemiology and
Database Analytics, United BioSource Corporation, London,
United Kingdom; 2Global Health Outcomes, Eli Lilly and
Company, Indianapolis, IN, United States.

Background: In the UK, medication is recommended to
lower glycemia if counselling to promote weight loss has
not achieved A1c values lower than 48 mmol/mol. Met-
formin is indicated as a first therapeutic option. In non-
over weight (BMI < 25) patients or if A1C is very high a
sulfonylurea is considered.

Objectives: To describe the initial use of OADs in drug
naive patients relative to existing guidelines, investigate
treatment patterns, and to discern characteristics that may
impact effectiveness.

Methods: All patients initiating an OAD between January
2006 and February 2011 were identified from the General
Practice Research Database. Data were obtained at initia-
tion of OAD; any A1c recorded in the 6 months prior to
this date was used as baseline.

Results: A total of 63,060 patients initiated at least one
OAD in the study period. Per UK guidelines a majority of
patients initiated with metformin (88%), followed by glic-
lazide (8.1%), metformin with gliclazide combination
(1.5%) and glimepiride (0.7%). Combination therapy
usage was infrequent (2%). Compared to metformin, glic-
lazide patients were older (67.1 vs. 61.0 years) and had
higher median A1c (70 (IQR 60–95) vs. 64 (IQR 56–74)
mmol/mol). Patients who received metformin combined
with gliclazide had a median A1c of 99mmol/mol (IQR
79–113). The metformin group had higher median BMI
than gliclazide (31.6 vs. 26.6 kg/m2) and the prevalence of
patients who were not overweight (BMI < 25 kg/m2) was
lower (8% vs. 36%). The proportion of patients who had
very high A1c (80 mmol/mol) and who were not over-
weight was 1.9% in the metformin group compared to
13% in the gliclazide group.

Conclusions: This study identified patterns of prescribing
(OAD) that appear to align with the UK guidelines, based
on the clinical characteristics of patients. In particular,
patients with higher initial levels of A1c and non over-
weight patients were prescribed sulfonylurea as recom-
mended. Further research to quantify the outcomes
associated with this behaviour is underway.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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609. Quantifying Usage of Exenatide BID in Patients with
Renal Impairment (2008–2010)

Kwame Appenteng,1 Dale Marmaduke,1 John Roberts,1 H
Zhang,2 Stephen Motsko.1 1Office of Risk Management and
Pharmacoepidemiology, Eli Lilly and Company, Indianapolis,
IN, United States; 2Amylin Pharmaceuticals Incorporated,
San Diego, CA, United States.

Background: Exenatide BID has been approved as an
adjunct to diet and exercise to improve glycemic control
in adults with T2DM. It is not recommended for use in
patients with severe renal impairment and should be used
with caution in patients with moderate renal impairment.
A Dear Healthcare Provider (DHCP) letter was issued in
October of 2009.

Objectives: To quantify exenatide BID use in patients
with underlying renal impairment (chronic kidney disease
[CKD] stages I-V and end-stage renal disease [ESRD]),
and to assess the potential impact of the DHCP letter.

Methods: Subjects were Commercial, Medicaid and/or
Medicare enrollees in a large US claims database aged
‡18 years with claims evidence for T2DM and CKD/
ESRD, and a comparison cohort of patients without a
diagnosis or claim for CKD/ESRD between 2008Q1 and
2010Q1. The outcomes of interest were the proportion of
exenatide BID initiators in each cohort per calendar quar-
ter (3-month), and the potential impact of the DHCP let-
ter.

Results: From 2008-Q1 through 2010-Q1, there were
87,264 CKD and ESRD patients (males 46,120 and
females 41,144). Approximately 85% of all CKD and
ESRD subjects were 51 year +, and <1% of subjects
were <30 year. Exenatide BID initiation rates: all CKD
vs. non-CKD 2008Q1 (0.32% vs. 0.40%) 2010Q1 (0.14%
vs. 0.11%); CKD stage III vs. non-CKD 2008Q1 (0.50%
vs. 0.37%), 2010Q1 (0.14% vs. 0.13%). Mean exenatide
BID initiation rates in the entire study period: non-CKD
vs. CKD stage IV (0.17% vs. 0.12%); non-CKD vs. CKD
stage V (0.20% vs. 0.08%); non-CKD vs. ESRD patients
(0.26% vs. 0.04%). Exenatide BID initiation in ESRD
patients was low before (0.02–0.06%) and after (0.02%)
the DHCP letter.

Conclusions: The overall and stage-specific exenatide BID
initiation rates in T2DM patients with CKD stages I–V
and ESRD decreased steadily during the study period. Ex-
enatide BID initiation in patients with moderate to severe
CKD (III–V and ESRD) was uncommon prior to and
after the DHCP letter in October 2009. The FDA has
removed the REMS requirement for Exenatide BID.

610. Prevalence of Comorbid Chronic Conditions in Metabolic
Syndrome Patients Using Medicine Claims Data

Johanita R Burger, Martie S Lubbe, Jan HP
Serfontein. Medicine Usage in South Africa (MUSA),
School of Pharmacy, North-West University (Potchefstroom
campus), Potchefstroom, South Africa.

Background: Comorbidity increases a patient’s total bur-
den of illness and health care costs, requires more complex
clinical management, and is generally associated with poor
health outcomes (Vogeli et al., 2007:393). Determining
comorbidity is therefore the first step toward preventive
measures and cost containment.

Objectives: To assess comorbidity [defined as the presence
of any of the Chronic Disease List (CDL) conditions reg-
istered in South Africa] in metabolic syndrome patients in
the South African private health care sector.

Methods: A retrospective quantitative drug utilisation
review was performed using medicine claims data from
the period 1 January 2008 to 31 December 2008, obtained
from a South African Pharmacy Benefit Management
company for 974,497 patients. Metabolic syndrome was
defined according to the American Heart Association/
National Heart, Lung and Blood Institute criteria, as
patients (n = 17,866) who had a prescription (s) for one
or more drugs, from each of the following therapeutic
drug classes: antidiabetics, antihypertensives, and hipolipi-
daemics. Comorbidity was described as the average count
of CDL conditions per patient.

Results: Of 7,050 metabolic syndrome patients (39.5%,
n = 17 866) had ‡1 CDL condition, at an average
chronic disease count of 1.4 ± 0.63 (median 1, maximum
5) (95% CI, 1.38–1.42) per patient. Of 71.8% (n = 7 050)
of patients had one CDL condition, 23.1% that had two
CDL conditions, and approximately 5% of patients had
‡3 CDL conditions. CDL conditions that co-occurred
most in patients with metabolic syndrome were hypothy-
roidism (22.7%), coronary artery disease (13.6%), cardiac
failure (10.7%), asthma (7.3%), glaucoma (4.5%), dys-
rhythmias (4.4%), cardiomyopathy (3.7%), epilepsy
(2.2%), and a combination of hypothyroidism with car-
diac failure (2.1%) and coronary artery disease (1.9%,
n = 7,050).

Conclusions: The relatively high prevalence of Chronic
Disease List conditions in metabolic syndrome patients in
the private health care sector of South Africa emphasises
the importance of disease management programmes for
these patients.
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611. Discontinuation of Anticoagulant Care during Admission
in a Psychiatric Hospital

Heshu Abdullah-Koolmees,1,2 Tjetske Gerbranda,1,3,4 Vera
HM Deneer,4 Mathieu M Tjoeng,4 Alex JM De Ridder,5

Helga Gardarsdottir,2,6 Eibert R Heerdink.1,2,6 1Department
of Clinical Pharmacy, Altrecht Institute for Mental
Healthcare, Den Dolder, Netherlands; 2Division of
Pharmacoepidemiology and Clinical Pharmacology, Utrecht
Institute for Pharmaceutical Sciences, Faculty of Science,
Utrecht University, Utrecht, Netherlands; 3Department of
Clinical Pharmacy, VU Medical Center, Amsterdam,
Netherlands; 4Department of Clinical Pharmacy and
Pharmacology, St. Antonius Hospital, Utrecht and
Nieuwegein, Netherlands; 5Department of Elderly Psychiatry,
Altrecht Institute for Mental Healthcare, Zeist, Netherlands;
6Department of Clinical Pharmacy, University Medical Centre
Utrecht, Utrecht, Netherlands.

Background: Continuation of coumarin therapy is impor-
tant to prevent thromboembolic events. Continuation in
patients during psychiatric hospitalization may be prob-
lematic due to the patient’s psychiatric status and involve-
ment of several physicians in patient care.

Objectives: To investigate discontinuation of anticoagu-
lant care (AC) during psychiatric hospitalization.

Methods: Retrospective follow-up study in patients trea-
ted with oral anticoagulants admitted to a psychiatric hos-
pital between January 1, 2000, and December 31, 2006.
Information on oral anticoagulant use, INR measure-
ments and patient characteristics (age, gender, type of cou-
marin used prior to index date (acenocoumarol/
phenprocoumon), duration of hospitalization (<8; 8–20;
21–59 and ‡60 days), psychiatric diagnosis and ward of
admission) was collected. Discontinuation of AC was
defined as no oral anticoagulant dispensed during the first
seven days of hospitalization and/or no INRmeasurement
during hospitalization. Relative risk (RR) of discontinua-
tion of AC was estimated by using Cox regression analy-
sis.

Results: Of 125 patients, 28.8% had discontinuation of
AC. For 16.8% no oral anticoagulant was dispensed dur-
ing the first week and 20.0% had no INR measurement.
Patients admitted to non-psychogeriatric wards had five
times higher risk of AC discontinuation than patients
admitted to psychogeriatric wards (58.3% vs. 10.4%;
RR = 5.2, 95% confidence interval [CI] = 2.1–12.8).
Patients <60 years were three times more likely to have
discontinuation of AC than patients ‡60 years (63.6% vs.
16.3%; RR = 3.2, 95% CI = 1.4–7.2).

Conclusions: Admission to a psychiatric hospital leads to
discontinuation of AC in approximately 30% of patients,
with highest risk of discontinuation in patients admitted
to non-psychogeriatric wards. The highly integrated nat-
ure of psychiatric and somatic care at psychogeriatric

wards seems to be beneficial in prevention of discontinua-
tion of AC during psychiatric hospitalization.

612. Predictors of Non-Adherence to Statins: Population-
Based Restrospective Cohort Study

Maria del Mar Garcia,1 Marc Comas,1 Anna Ponjoan,2

Ruth Martı́,2 Rafel Ramos.3 1IDIAP Jordi Gol, Girona,
Spain; 2IDIBGI, Girona, Spain; 3Institut Català de la Salut,
Girona, Spain.

Background: Low levels of adherence have been docu-
mented in patients with vascular disease but studies assess-
ing predictors of non-adherence have shown inconsistent
results.

Objectives: To assess predictors of non-adherence to sta-
tins from a population perspective in a high risk cardio-
vascular individuals.

Methods: Design: population-based retrospective cohort
using primary care data from Catalonia. Participants: all
new statin users >35 years with ankle-brachial index £0.9
in 2005–2010 within the Information System for the
Development of Research in Primary Care. Non-adher-
ence was defined as proportion of days covered £50%.
We defined short-term (6 months) and medium-term
(24 months) non-adherence.Logistic regression analysis
was performed to determine predictors of non-adherence
to statins.

Results: Patients included: 2667. Mean age (SD): 68.9
(11.4), 62.7% were male. In the short term 35.7% of
patients did not adhere to the treatment and in the med-
ium term 62% of patients were non-adherers. Independent
predictors of short-term non-adherence were: price of the
statins (OR per 100€ change:1.08, CI 95% 1.02–1.14),
symptomatic peripheral disease (OR: 0.69, CI 95% 0.58–
0.84) and AMI (0.60, 0.46–0.79), LDL-cholesterol levels
(0.996, 0.993–0.998), diabetes (0.79, 0.65–0.96), HTN
(0.68, 0.56–0.82), hypercholesterolaemia (0.76, 0.64–0.90),
treatment complexity (1.06, 1.01–1.11), and number of vis-
its (0.98, 0.96–0.99). Predictors of medium-term non-
adherence were: HTN (0.77, 0.63–0.93), hypercholestero-
laemia (0.82, 0.69–0.97), AMI (0.62, 0.48–0.80), treatment
complexity (1.10, 1.05–1.16), and number of visits (0.91,
0.90–0.93).

Conclusions: Statin adherence remains suboptimal both
short and medium-term. The price of statins is an indepen-
dent predictor only in short-term non-adherence. Patients
with diabetes, HTN, hypercholesterolaemia, symptomatic
peripheral disease, AMI and higher number of visits to
their physician were less likely to be non-adherers whereas
patients with more complex treatment profiles were more
likely to be non-adherers. Interventions in primary care
should be developed to improve medical adherence so that
patients can benefit from the full protective effects of sta-
tins.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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613. The Evaluation of Appropriateness of Therapy after
Percutaneous Coronary: Intervention in the Lazio Region
(Italy)

Luigi Pinnarelli, Flavia Mayer, Giovanna Cappai, Lisa
Bauleo, Ursula Kirchmayer, Nera Agabiti, Valeria Belleudi,
Danilo Fusco, Marina Davoli. Department of Epidemiology,
Lazio regional Health Service, Rome, Italy.

Background: Patients who undergo Percutaneous Coro-
nary Intervention (PCI) require long term therapy with
antiplatelet drugs. According to scientific guidelines, after
PCI patients must be treated with clopidogrel for a mini-
mum of 1 month and ideally up to 12 months after dis-
charge, and with acetylsalicylic acid (ASA) indefinitely
(dual antiplatelet therapy).

Objectives: To measure the prevalence of antiplatelet drug
therapy among patients undergoing PCI at discharge and
long term in the Lazio Region.

Methods: All patients resident in Lazio Region who
underwent PCI in 2006 and 2007 in Lazio hospital
performing at least 150 PCI/year were enrolled in the
study. Patients died during hospitalization were excluded.
The source of data were the Hospital Information System
in Lazio region and Drug Claims Information System.
Discharge prescriptions of a random sample of patients
were extracted from hospital charts and linked to data
from Health Information System. Appropriate therapy
(AT) was defined as dual antiplatelet therapy (ASA and
clopidogrel) with prescribed daily doses for each drug cov-
ering at least 75% of patients’ individual follow-up period
(6 months). Results were stratified by age groups (<65,
‡65 e < 75, ‡75) and gender.

Results: A total of 13,434 patients with PCI were
included. AT was prescribed to 6013 (44.8%) PCI
patients. The proportion of AT was higher in younger
patients than older ones (<65 year old = 48.3%, ‡65
and <75 year old = 31.6%, ‡75 year old = 20.1%,
p < 0.01); women were less likely to be treated with AT
(38.9% vs. 46.7% for male patients, p < 0.01). The dual
antiplatelet therapy was prescribed at discharge to 2586
(93.9%) patients on a total of 2753 examined clinical
charts. The AT was changed in outpatient setting with a
non appropriate therapy in 1357 (52.5%) of these patients.

Conclusions: Our results suggest that discharge prescrip-
tions mostly provide an appropriate therapy but the pro-
portion of PCI patients appropriately treated after
discharge is suboptimal in the Lazio region, and elderly
patients and women are less likely to receive appropriate
therapy.

614. Abstract withdrawn by author.

615. Abstract withdrawn by author.

616. The Utilisation of Ivabradine in General Practice in
England; Focus on Compliance with Licence

Claire Doe,1,2 Carole Fogg,1,2 Deborah Layton,1,2 Saad AW
Shakir.1,2 1Drug Safety Research Unit, Southampton, United
Kingdom; 2Portsmouth University, Portsmouth, United
Kingdom.

Background: The anti-anginal ivabradine (Procoralan�)
reduces heart rate (HR) by inhibiting the sino-atrial node’s
funny current (If). It was licensed in Europe in October
2005 for chronic stable angina (CSA) with normal sinus
rhythm (NSR) and a contraindication or intolerance for
beta blockers (BBConI). In October 2009 a licence exten-
sion allowed concurrent beta blocker use. AModified Pre-
scription-Event Monitoring (M-PEM) study was
conducted for post-marketing surveillance.

Objectives: To describe utilisation characteristics and to
examine off label use in patients prescribed ivabradine in
England under real-life primary care conditions, prior to
the licence extension.

Methods: This study used an observational single expo-
sure cohort design. Exposure data were collected from dis-
pensed prescriptions issued by General Practitioners
(GPs) from November 2005 to May 2009. Outcome data
(indication, prescriber, patient demographic, clinical char-
acteristics) were collected by sending questionnaires to
GPs 6 months after each patient’s first GP prescription.
Summary descriptive statistics were calculated. Percent-
ages presented exclude missing data.

Results: The evaluable final cohort consisted of 4624
patients. Median age = 68 year (IQR 60–77), 57.6%
(2663/4624) male. Ivabradine initiated by hospital spe-
cialist in 82.8% (3683/4447). Starting dose 5mg bd (as
per SPC) in 74.7% (3300/4418). Indication affirmed to
be CSA in 80% (3204/4007). BBConI in 56.6% (2352/
4159). HR measured prior to starting in 77.1% (1693/
2195) of these 84.3% (1428/1693) had NSR. Other indi-
cations reported include tachycardia (4.9%,227/4624)
and myocardial infarction (2.9%,136/4624). Ivabradine
stopped in 33.3% (1542/4624); 1551 reasons for stop-
ping given for 1155 patients; most common; ‘‘not effec-
tive’’ (9.7%,112/1155) and cardiac surgery (9.2%,106/
1155).

Conclusions: Ivabradine was mostly initiated by hospital
specialists for CSA at the recommended starting dose.
NSR was present in the majority where HR was mea-
sured. The reported prevalence of BBConI suggests lower
prescriber compliance with this requirement. High hospi-
tal initiation rates may explain frequently missing pre-
treatment HR data in GP records.
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617. Utilisation and Tolerability of Aliskiren; Final Results of
a Prescription Event Monitoring Study

Claire Doe,1,2 Carole Fogg,1,2 Deborah Layton,1,2 Saad AW
Shakir.1,2 1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmouth, Portsmouth, United
Kingdom.

Background: The renin inhibitor aliskiren (Rasilez�) is
licensed for essential hypertension and was launched in
the UK in August 2007. In clinical trials diarrhoea was a
common ADR but angioedema (a known ADR with
other Renin Angiotensin System drugs), occurred rarely.
As aliskiren is first in its class, a Prescription Event Moni-
toring (PEM) study was performed.

Objectives: To describe the utilisation characteristics and
tolerability of aliskiren in patients in England under real
life primary care conditions.

Methods: This study used an observational single expo-
sure cohort design. Exposure data were collected from dis-
pensed prescriptions issued by General Practitioners
(GPs) from February 2008 to November 2010. Outcome
data (demographic, utilisation, and adverse events) were
collected by sending questionnaires to GPs 6 months after
each patient’s first prescription. Summary descriptive sta-
tistics were calculated. Percentages presented exclude miss-
ing data.

Results: The evaluable final cohort consisted of 6385
patients. Median age 68 year (IQR 59–76), 44.2% (2821/
6385) male. Indications: hypertension in 93.3% (5958/
6385), chronic renal failure in 1.4% (90/6385) and diabetes
mellitus in 1.1% (68/6385) Starting dose 150mg as per
SPC in 89.7% (5389/6007), Aliskiren reported effective in
77.4% (3888/5024). There were 362 ADRs reported in 258
patients. Commonest specified ADRs: diarrhoea (7.2%,
26/362) and malaise (6.4% 23/362). Angioneurotic
oedema and oedema face had 2 reports each (both 0.6%,
2/362). Aliskiren stopped in 31.0% (1858/5995). There
were 2388 reasons for stopping (RFS) in 1829 patients.
Commonest RFS: not effective (16.6%, 397/2388), diar-
rhoea (5.2%, 123/2388). Angioedema was RFS 5 times
(0.2% of RFS). There were 100 deaths during the study
(1.6% of cohort). Where cause of death was specified, the
majority were cardiovascular in nature (44.7%, 34/76) fol-
lowed by neoplasms (18.4%, 14/76).

Conclusions: Aliskiren was prescribed for hypertension in
the vast majority of patients. Off label use was infrequent.
Angioedema was both uncommon and uncommonly a
RFS. Aliskiren was well tolerated but diarrhoea that was
uncommonly a RFS in clinical trials, was a common RFS
in this cohort.

618. The Prescribing of Fibrates in General Practice in the
UK and the Impact of Regulatory Advice

Katherine L Donegan. Vigilance and Risk Management of
Medicines, Medicines and Healthcare products Regulatory
Agency, London, United Kingdom.

Background: Fibrates are used as a preventative measure
against cardiovascular disease. In 2007, after review of
their efficacy and safety, and in view of the role of statins,
the Commission for Human Medicines concluded that fi-
brates should only be used first line for isolated severe hy-
pertriglyceridaemia and only for raised cholesterol when
statins can not be taken. Fibrate use alongside a stain may
be of use when statins alone have not reduced triglycerides
or HDL-C but the use of gemfibrozil with a statin should
be avoided. This was also communicated after further
review by the EMA in 2010.

Objectives: To examine the prescribing trends of fibrates
in general practice in the UK in relation to regulatory
advice.

Methods: Data on patients with a fibrate prescription
2000/10 were extracted from the General Practice
Research Database. Patients were considered new users if
they had been registered for 365+ days prior to their first
prescription.

Results: Overall, fibrate use almost doubled 2000–2010,
primarily due to an increase in use in patients aged 70+
years. However, no increase in the number of patients
newly starting a fibrate was seen. The most commonly
used fibrate was bezafibrate (~50% of fibrate use)
although there was an increase in the use of fenofibrate
(13% of use 2000 to 44% 2010). In 2000, 46% of patients
starting a fibrate did so as first line treatment. By end
2010, only 7% of patients starting a fibrate did so first line.
Very few patients (<1% in 2010) adding a fibrate to a sta-
tin were prescribed gemfibrozil.

Conclusions: In the last decade, there has been an increase
in the prevalence of fibrate use but little change in the inci-
dence of new users. However, they have been increasingly
used as second line lipid lowering therapy. It is reassuring
that the use of fibrates in new patients is in line with rec-
ommendations although trends were ongoing prior to
communications from regulatory authorities. This is likely
in part due to the increased popularity of statins but also
due to the availability of literature regarding the efficacy
and safety of fibrates from other organisations. The
impact of further communication at the end of 2010
remains to be investigated.

� 2012 The Authors
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619. Racial and Gender Disparities in Lipid-Lowering
Medication Use: Results from the Multi-Ethnic Study of
Atherosclerosis (MESA)

Robyn McClelland,1 Neal Jorgensen,1 Wendy Post,2 Szklo
Moyses,3 Kronmal Richard.1 1Biostatistics, University of
Washington, Seattle, WA, United States; 2Cardiology, Johns
Hopkins University, Baltimore, MD, United States;
3Epidemiology, Johns Hopkins University, Baltimore, MD,
United States.

Background: Evaluating disparities in health care is an
important aspect of understanding differences in disease
risk.

Objectives: To estimate race/ethnic and gender disparities
in the use of lipid lowering medications (LLM) in a Uni-
ted States population.

Methods: MESA is a population based cohort study of
6,814 participants aged 45–84 years free of clinical cardio-
vascular disease. The participants self-identified as White,
African-American, Hispanic, or Chinese and were
recruited from 2000 to 2002. Prevalence ratio (PR) regres-
sion was used to model LLM use at baseline as a function
of traditional cardiovascular risk factors, and estimated
pre-treatment cholesterol. For those on LLM at baseline,
pre-treatment cholesterol was estimated using a model
relating pre and post treatment cholesterol observed
among a subset of new medication users. This methodol-
ogy is used to help control for confounding by indication.

Results: Hispanics had a significantly lower prevalence of
LLM use, even at the same risk factor profile and esti-
mated pre-treatment cholesterol (PR = 0.74 relative to
whites, p < 0.001). This was largely explained by lack of
health insurance. At the same risk factor profile, women
and men did not have significantly different rates of LLM
use (PR 1.13, p = 0.11), however there were differences
in risk factor associations by gender. The prevalence of
LLM use went up significantly with age in both genders,
but more strongly in women (PR 1.28 per 10 years in
women, 1.10 in men, p < 0.001 for interaction). Hyper-
tension was also strongly associated with LLM use in both
genders (PR 1.81, p < 0.001), but diabetes was only asso-
ciated with higher LLM prevalence in women (PR 1.58 in
women, 1.11 in men, p = 0.03 for interaction). HDL cho-
lesterol was only associated with a lower prevalence of
LLM use in women (PR 0.94 per 10 mg/dL in women,
1.00 in men, p = 0.04 for interaction).

Conclusions: Racial disparities exist in the treatment of
cholesterol. Hispanics were significantly less likely to be
on LLM at the same level of risk factors. Risk factors
have differential associations with LLM use depending on
gender.

620. Interrupted Time Series Analysis on the Impact of
Dronedarone Authorisation on Italian and Swedish
Antiarrhythmic Prescriptions

Carlo Piccinni,1 Emanuel Raschi,1 Elisabetta Poluzzi,1

Aurora Puccini,2 Thomas Cars,3 Björn Wettermark,3,4 Igor
Diemberger,5 Giuseppe Boriani,5 Fabrizio De
Ponti.1 1Department of Medical and Surgical Sciences,
University of Bologna, Bologna, Italy; 2Drug Policy Service,
Emilia Romagna Region Health Authority, Bologna, Italy;
3Public Healthcare Services Committee, Stockholm County
Council, Stockholm, Sweden; 4Department of Medicine,
Centre for Pharmacoepidemiology, Karolinska Institutet,
Stockholm, Sweden; 5Institute of Cardiology, University of
Bologna, Bologna, Italy.

Background: Dronedarone was recommended as a first-
line agent in non-permanent atrial fibrillation by major
guidelines, while Health Authorities recommended it as a
second-line treatment. This discrepancy prompted us to
investigate the impact of dronedarone on the prescriptions
of antiarrhythmics, namely amiodarone.

Objectives: To evaluate whether dronedarone authorisa-
tion impacts on antiarrhythmic prescription in Sweden
and Italy.

Methods: Prescriptions of Class I and III antiarrhythmics
(ATC C01B), expressed as Daily Dose per Thousand
Inhabitants per day (DDD/TID), were monthly collected
from pharmacy reimbursed databases of a Northern Ital-
ian district (4.4 million inhabitants), and Sweden (9.4 mil-
lion inhabitants). Sweden and Italy data were compared
in terms of monthly trends of overall antiarrhythmic and
amiodarone consumption. Effect of dronedarone market-
ing entry on antiarrhythmic prescriptions, in particular on
amiodarone, was evaluated by the interrupted time series
analysis. A 12-month period before and after the date of
dronedarone local authorisation was selected: May 09–
May 11 in Sweden, September 10–September 11 in Italy.
Trend change (Tc) between the two segmented periods
were estimated and was considered statistically significant
when p value was <0.001.

Results: In Italy, the overall consumption of antiarrhyth-
mics was six times as high as in Sweden (7.6 vs. 1.2 DDD/
TID). In the first year on the market, dronedarone repre-
sented 1.0% in Italy and 10.7% in Sweden of the overall
antiarrhythmics. In Sweden, dronedarone authorisation
generated an increase in the prescription trend of antiar-
rhythmics (Tc = +0.02; p < 0.001) without variation in
amiodarone utilisation (Tc = 0.00; p < 0.001). In Italy,
dronedarone marketing had no influence on prescriptions
of either antiarrhythmics as a whole (Tc = +0.01;
p = 0.83) or amiodarone (Tc = 0.00; p = 0.85).

Conclusions: Although Italy and Sweden differ substan-
tially in terms of overall antiarrhythmic use, prescription
of amiodarone was not affected by the entry of droneda-
rone in either country. Thus, the use of these two drugs
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seems to be in line with regulatory recommendations
rather than with clinical guidelines.

621. Treatment Quality Indicators Predict Improved
Cardiovascular and Renal Risk Factor Control in Diabetes
Patients: A Prospective Cohort Study Using the GIANTT
Database

Grigory Sidorenkov,1 Jaco Voorham,1,2 Dick de Zeeuw,1

Flora M Haaijer-Ruskamp,1 Petra Denig.1 1Clinical
Pharmacology, University Medical Center Groningen,
Groningen, Netherlands; 2Epidemiology, University Medical
Center Groningen, Groningen, Netherlands.

Background: Treatment quality is measured for audit,
feedback and pay-for-performance purposes. Treatment
quality indicators for cardiovascular and renal risk factors
in diabetes patients either measure current treatment or
treatment intensification. The extent to which both types
of quality indicators are associated with better patient out-
comes is unclear.

Objectives: To assess whether currently used and pro-
posed quality indicators for treatment of cardiovascular
and renal risk factors predict better short-term patient
outcomes.

Methods: We conducted a prospective cohort study of
15,394 patients with type 2 diabetes from 2007 to 2009,
using the Dutch primary care GIANTT database (Gron-
ingen Initiative to ANalyse Type 2 diabetes Treatment).
We included quality indicators of ‘‘current treatment’’ and
‘‘treatment intensification’’. The association between each
indicator and the risk factor outcome was tested with mul-
tiple linear regression adjusting for confounders, showing
estimated changes in systolic blood pressure (SBP), LDL-
cholesterol (LDL-C), or albumin/creatinine ratio (ACR)
with 95% confidence intervals (95% CI).

Results: Current treatment with antihypertensives in
patients with high SBP or with Renin-angiotensin-aldoste-
rone-system inhibitors in patients with high ACR levels
did not predict better outcomes. Current lipid-lowering
treatment did predict better LDL-C levels (-0.37 mmol/L;
95% CI -0.44, -0.29). Treatment intensification in uncon-
trolled patients was significantly associated with improve-
ments in LDL-C (-0.84 mmol/L; 95% CI -0.95, -0.72) and
ACR (-3.1 mg/mmol; 95% CI -6.16, -0.03). For SBP, only
treatment intensification after 2 clearly elevated levels
(>160 mmHg) was associated with improvements in SBP
(-2 mmHg; 95% CI -3.99, -0.01).

Conclusions: Indicators of ‘‘treatment intensification’’ are
better instruments to assess quality of risk factor treat-
ment than indicators of ‘‘current treatment’’, since the lat-
ter do not predict much improvement on short-term
patient outcomes. For high blood pressure, one should
best focus on measuring treatment intensification in
patients with repeated elevated SBP levels.

622. Trends in the Consumption of Antihypertensive Therapy
in Portugal, 2004–2011

Carla Torre, Jose Guerreiro, Suzete Costa. Centre for Health
Evaluation Research – National Association of Pharmacies,
Lisboa, Portugal.

Background: In Portugal, the diagnosis and control of
hypertension (HT) is of particular importance, given that
cerebrovascular disease is the first cause of disability and
death. In Portugal, the ESH/ESC Guidelines have been
considered a reference for the treatment of HT. However,
deviation from guidelines contributes to the high cost of
medications and may generate difficulties in providing
affordable drugs, thus it is essential to know the pattern of
antihypertensive (AHT) drugs used.

Objectives: To determine the trends in the consumption
of AHT over the 8 years period (2004–2011).

Methods: Drug consumption data (therapeutic subgroups
selected CO2, CO3, CO7, CO8 and CO9) was estimated
for the study period through the CEFAR Pharmacy Sales
Information System, a nationwide database with represen-
tative drug dispensing data from ambulatory care at a
regional level. Main outcome measure was the defined
daily dose (DDD) per 1,000 inhabitants per day (DHD).
Total costs in euro and the cost/DDD were calculated.
Linear regression model was set up to investigate the
trends in the use of AHT. A GLM model was adjusted to
explore regional asymmetries in drug consumption.

Results: The total DHD increased linearly (beta = 13.1;
R2 = 0.86;p = 0.001) from 248.4 in 2004 to 344.8 in
2011 (total growth of 38.8%), mainly due to agents acting
on the renin-angiotensin system use. Over the period,
angiotensin II antagonists (ARB) increased significantly
and the ratio ARB/(ACE inhibitors + ARB) in DDD
rose from 33.8% to 51.9%. Cost analysis showed that
since 2004 the total expenditure rose from 457M to 483M.
The cost/DDD decreased from 0.48 to 0.36€, due to the
growth of the market share of generics and gov. decisions
to reduce the price of both generics and branded products.

Conclusions: Consistent with the reported increase in the
prevalence and awareness of HT, the consumption of
AHT rose between 2004 and 2011. The higher utilization
rates of ARB showed the diminutive impact of guidelines
in Portugal so far. The recent Memorandum of Under-
standing signed between the Portuguese Gov. and Troika
(IMF,EC,ECB) imposed several prescribing guidelines to
achieve rational prescribing and expenditure control,
which include HT guideline (December 11).

� 2012 The Authors
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623. Treatment Duration of Dual Antiplatelet Therapy and
Re-Hospitalization for Acute Coronary Syndrome after
Percutaneous Coronary Intervention

Shih-Chin Chen,1 Fei-Yuan Hsiao,1 Chii-Ming Lee,2 Churn-
Shiouh Gau.1,3,4 1Graduate Institute of Clinical Pharmacy,
College of Medicine, National Taiwan University, Taipei,
Taiwan; 2Department of Internal Medicine, College of
Medicine, National Taiwan University, Taipei, Taiwan;
3Center for Drug Evaluation, Taipei, Taiwan; 4Food and Drug
Administration, Department of Health, Taipei, Taiwan.

Background: Optimal treatment duration of dual antiplat-
elet therapy after percutaneous coronary intervention
(PCI) remains uncertain.

Objectives: The objective of this study was to determine
the association between duration of dual antiplatelet use
and the risk of acute coronary syndrome (ACS) re-hospi-
talization in a cohort of ACS patients undergone PCI.

Methods: We identified 975 patients newly diagnosed of
ACS and underwent PCI between July 2007 and June
2009 at a medical center in Taiwan. Cox proportional haz-
ard models were used to examine the association between
treatment duration of dual antiplatelet therapy and haz-
ards of ACS re-hospitalization.

Results: At a mean follow-up of 2.3 years, the use of clop-
idogrel for ‡9 months provided non-statistically signifi-
cant benefit in reducing hazards of ACS re-hospitalization
(adjusted HR 0.69, 95% CI 0.48–1.00; p = 0.05), while
those with ‡12 months treatment experienced statistically
significant clinical benefit (adjusted HR 0.59, 95% CI
0.36–0.95; p = 0.03). However, clopidogrel therapy
‡15 months was not associated with a decreased hazard
of ACS re-hospitalization (adjusted HR 0.57, 95% CI
0.29–1.13; p = 0.11). Similar results were found in the
DES population, but to whom the 12 months of clopido-
grel therapy is especially critical.

Conclusions: The benefit of use of clopidogrel for
‡12 months in reducing the risk of ACS re-hospitalization
was significant among ACS patients underwent a PCI,
and was especially critical to those underwent DES. These
findings also support the latest clinical guideline recom-
mended by American College of Cardiology/American
Heart Association.

624. Dronedarone Associated Pulmonary Toxicity and Prior
Amiodarone Exposure: A Pharmacovigilance Analysis

EileenWu, Vicky Borders-Hemphill, Min Chen, HinaMehta,
Susan Lu. Office of Surveillance and Epidemiology, Food and
Drug Administration, Silver Spring, MD, United States.

Background: Dronedarone is a benzofuran derivative of
amiodarone. Pulmonary toxicity is a well-recognized
adverse effect of amiodarone. FDA received reports of
pulmonary toxicity in patients on dronedarone with prior
amiodarone exposure.

Objectives: To assess a safety signal of pulmonary toxicity
with dronedarone and if prior amiodarone exposure is a
risk factor.

Methods: We evaluated the FDA’s Adverse Event
Reporting System (AERS) database to identify case
reports of pulmonary toxicity with dronedarone from 1
July 2009 to 22 December 2010. Cases were adjudicated
based on a case definition and assessed for clinical charac-
teristics. IMS Health, Vector One�: Concurrency (VO-
CON) was used to assess the frequency of prior
amiodarone use in dronedarone-treated patients. We
obtained non-national estimates (sample) of patients with
prescription claims for amiodarone and dronedarone
within 60 days of each other during the cumulative time
period from July 2009 through January 2011. The fill
sequence between dronedarone and amiodarone prescrip-
tion claims was also determined.

Results: AERS received 1,365 adverse event reports
with dronedarone within 18 months of approval. We
identified 23 cases of pulmonary toxicity, reported pri-
marily as interstitial lung disease. Fourteen of 23 cases
(61%) reported prior amiodarone exposure. In the sam-
ple of patients used to assess concurrency, around
73,500 patients had a dronedarone prescription claim.
Only 9% of patients had an amiodarone prescription
claim within 60 days prior to the dronedarone prescrip-
tion claim.

Conclusions: The assessment of postmarketing data iden-
tified a safety signal for pulmonary toxicity with droneda-
rone with some cases indicating prior use of amiodarone.
Limitations of AERS data include under-reporting and
reporting bias. Drug utilization patterns also showed prior
exposure of amiodarone in a sample of dronedarone users.
Variation in time intervals used for prior exposure may
produce different results. Further studies are needed to
assess if prior amiodarone exposure is a risk factor for
dronedarone associated pulmonary toxicity.

625. Prescription Pattern Monitoring in South Korea during
2009–2010 Using WHO-ATC/DDD Tool

Jihye Ha, Chan Young Park, Ji Eun Kang, Han Sung Na,
Hee Jung Shin, Hae Deum Kim, Doo Won Seo, Young
Hoon Kim, Myeon Woo Chung. Clinical Research Division,
NIFDS/KFDA, Osong, Korea.

Background: Reasonable safety measures for marketed
drugs requires the understanding of current state of
national drug utilization and prescription pattern.

Objectives: To grasp the overall pattern of prescription of
drugs in South Korea, especially using WHO-ATC/DDD
tool.

Methods: Design: drug utilization research, descriptive
statistics (prescription event monitoring). Setting : pre-
scriptions issued and claimed during 2009.01.01.
~2010.12.31. from HIRA administrative database (phar-
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macy benefit claim data). Exposure or intervention: pre-
scribed drugs by patient’s age group or sex. Main outcome
measures: prescription frequencies/proportions (%) and
DDDs/1,000 inhabitants/day by WHO-ATC classification
codes, Statistical analysis: chi-square test.

Results: We analyzed the prescription patterns, applying
to WHO-ATC classification and DDD index system using
pharmacy benefit claim data from HIRA (Health Insur-
ance Review Agency). Of 1,348 and 1,336 drugs at WHO-
ATC 5th level were consumed each by year. The amount
used can be analyzed upon the DDD index matched 803
and 801 drugs. Patients from 40 to 80 years old comprised
a large proportion of overall drug consumption. As a
result of an in-depth analysis of antihypertensive drugs, 93
depressants were prescribed in 2010 and the quantity con-
sumed was 128 DDD/1,000 inhabitants/day.

Conclusions: In South Korea, various products were
administered due to the diverse spectrum of marketed
drugs. And the majority of marketed drugs were coded
with WHO-ATC classification code and DDD index at
the product level. So drug utilization monitoring by
WHO-ATC/DDD system was easier than our expecta-
tions.

626. Abstract withdrawn by author.

627. Abstract withdrawn by author.

628. Profile and Costs of Dyslipidemic Patients Served by the
Unified Health System, Brazil

Juliana Duarte, Francisco Acurcio, Augusto Guerra Júnior,
Mariângela Cherchiglia, Eli Iola Andrade. Universidade
Federal de Minas Gerais, Belo Horizonte, Brazil.

Background: Lipid disorders can be considered a public
health problem of great importance and drug therapies
for its control are continuous use and expensive.

Objectives: Describe the costs and the demographic and
epidemiological profile of patients with dyslipidemia trea-
ted by the Unified Health System (SUS), in the period
2003–2006.

Methods: Historical cohort of dyslipidemic patients who
started treatment in SUS, from January 2003 to December
2006, and had at least three records of expenditures in the
first half of follow-up, being the first record relating to a
hypolipidemic. The selected explanatory variables were:
sex, age, region of residence, diagnosis and drug used. The
average monthly expenses individual (dependent variable)
was obtained by sum of the individual costs drugs in the
first year of treatment divided by the number of months in
wich the patient remained in treatment. We performed a
descriptive analysis and a multivariate analysis in order to
assess the association between the average monthly indi-
vidual and other variables. A linear regression model was

constructed including all variables and by taking sequen-
tial deletion in accordance with the statistical significance.

Results: Pure hypercholesterolemia was the main diagno-
sis registered. Higher frequency was observed in women
adult, elderly and residents in Southeast Brazil. The drugs
most used were simvastatin and atorvastatin, with individ-
ual monthly average expenditure of approximately
R$6,800. It was observed that increasing age led to lower
spending, that males patients tended to spend more and
that atorvastatin is the drug that most promoted impacted
in the monthly expenses.

Conclusions: The epidemiological profile observed was
consistent with the literature. The average individual
spending was high (about 12% of the minimum wage),
considering the average family income in Brazil. Changes
in lifestyle, access to drugs more effective and appropriate
guidelines on use of drugs should be emphasized to the
risk group identified in this study, in order to change this
scenario, preventing the occurrence of cardiovascular dis-
eases, and the rationalization and optimization of scarce
public resources available.

629. Pro-Arrhythmic Risk of Oral Antihistamines (H1):
Combining Adverse Event Reporting Data with Drug
Utilization Data across Europe

Elisabetta Poluzzi,1 Emanuel Raschi,1 Brian Godman,2

Ariola Koci,2 Christian Berg,3 Iain Bishop,4 Jurij Furst,5

Marija Kalaba,6 Ott Laius,7 Ugo Moretti,8 Catherine
Sermet,9 Bjorn Wettermark,10 Miriam Sturkenboom,11

Fabrizio De Ponti.1 1Division of Clinical Pharmacology,
Karolinska Institutet, Stockholm, Sweden; 2Department
of Pharmacology, Alma Mater Studiorum – University
of Bologna, Bologna, Italy; 3Department of
Pharmacoepidemiology, Division of Epidemiology, Norwegian
Institute of Public Health, Oslo, Norway; 4Information Services
Division, NHS National Services Scotland, Edinburgh, United
Kingdom; 5Health Insurance Institute, Ljubljana, Slovenia;
6Republic Institute for Health Insurance, Belgrade, Serbia;
7State Agency of Medicines, Tartu, Estonia; 8Clinical
Pharmacology Unit, University of Verona, Verona, Italy;
9IRDES, Paris, France; 10Centre for Pharmacoepidemiology,
Karolinska University Hospital, Solna, Stockholm, Sweden;
11ErasmusUniversityMedical Centre, Rotterdam, Netherlands.

Background: Pilot study, carried out as part of ARITMO
project, evaluating the pro-arrhythmic risk of antihista-
mines (Ahs – R06AA, AB, AC, AD, AE, AX).

Objectives: Analyze FDA Adverse Even Reporting Sys-
tem (FDA_AERS) alongside drug utilization from across
Europe (15 countries).

Methods: Spontaneous reports of QT prolongation and
Torsades de Pointes (TdP) associated with AHs were
retrieved in the FDA_AERS (2004–2010 period). A dis-
proportionality signal was defined by a Reporting Odds
Ratio (ROR) significantly >1 and cases ‡3. The Ari-
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zona_CERT website was used to identify unexpected sig-
nals (www.azcert.org). Consumption data provided from
administrative databases – mainly reimbursed.

Results: AHs reported in 109 cases of TdP/QT prolonga-
tion and six drugs resulted in a disproportionality signal:
alimemazine (cases = 3; ROR = 6.4; CI95 = 2.0–20.2),
cetirizine (20; 2.9; 1.9–4.6), dexchlorpheniramine (7; 4.5;
2.1–9.5), diphenhydramine (24; 2.1; 1.4–3.2), fexofenadine
(11; 4.7; 2.6–8.6) and loratadine (19; 3.9; 2.5–6.1). Only
diphenhydramine is included in AZCERT lists (list III)
and therefore five signals can be considered unexpected.
Very variable AH utilization, e.g., in 2009: 0.92 Lithuania,
8.65 Estonia, 18.79 Slovenia, 22.64 Scotland, 37.43 France
and 59.86 Norway. Total utilization higher in Serbia than
reimbursed – 8.81 to 12.31 total vs. 2.00 to 3.18 reimbursed.
In Sweden, lower OTC than reimbursed (10.07–11.63 OTC
and 23.29–24.59 reimbursed). AHs with unexpected signals
represented a very different fraction of the total AH utiliza-
tion: from 29% in France to 85% in Lithuania.

Conclusions: Differences in utilisation, which may be due
to differences in co-payments and prescribing restrictions,
imply different levels of risk. Drugs with considerable
potential for OTC require more intensive surveillance due
to the lack of strict monitoring by physicians. Some drugs
largely used only in a few countries also need further
investigation on their proarrhythmic risk. In particular,
the very high use of desloratadine and levocetirizine in
France (53% of the total AH DDDs) suggests the need of
specific analyses of the French spontaneous report data-
base.

630. Attitude of Prescribing Proton Pump Inhibitors in
Patients Using Clopidogrel for Secondary Prevention of
Cardiovascular Events Utilizing Survey Study

Suvimol Niyomnaitham,1,2 Stephen E Kimmel,1,3 Warren B
Bilker,1 John H Holmes.1 1Department of Biostatistics and
Epidemiology, Perelman University of Pennsylvania School of
Medicine, Philadelphia, PA, United States; 2Department of
Pharmacology, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand; 3Division of Cardiology,
Department of Medicine, Perelman University of Pennsylvania
School of Medicine, Philadelphia, PA, United States.

Background: Antisecretory drugs such as histamine-2
receptor antagonist (H2RA) and proton pump inhibitors
(PPIs) are coprescribed with clopidogrel to reduce the risk
of gastrointestinal bleeding. Although several studies have
suggested that PPIs reduced the efficacy of clopidogrel in
platelet aggregation assay and clinical outcomes, these
effects are controversial.

Objectives: To ascertain the attitude of physicians in co-
prescribing clopidogrel and proton pump inhibitors.

Methods: Online surveys were sent via email to (1) pri-
mary care physicians; (2) cardiologists; and (3) gastroente-
rologists in nine practices of University of Pennsylvania

Health System. The survey questions contained informa-
tion on physician demographics, physician preferences,
and confidence in coprescription of clopidogrel, H2RA
and each class of proton pump inhibitors. Confidences
and changes in prescribing were assessed and compared
across each specialty using chi-squared (v2) analysis with
level of significance at p < 0.05.

Results: Forty-seven physicians (22.8%) responded and
67% had changed the way they prescribed antisecretory
drugs for patients who were taking clopidogrel. Of
61.5% of primary care physicians had low confidence in
using PPIs for prevention of gastrointestinal bleeding in
patients on clopidogrel, while 66.7% of gastroenterolo-
gists were usually confident in using PPIs in patients
using clopidogrel. Although 60% of cardiologists and
primary care physicians would switch from PPIs to
H2RA if their patients needed clopidogrel, 90% of gast-
roenterologists would continue using PPIs in clopidogrel
users. However, we could not generate a statistically
significant difference among specialties due to a small
sample size.

Conclusions: There are differences in the interpretation of
existing data on PPIs and clopidogrel by medical specialty:
primary care physicians have the most concern about co-
prescribing and, along with cardiologists, were more likely
than not to switch from PPIs to H2RAs in patients requir-
ing clopidogrel. In contrast, gastroenterologists were con-
fident in using PPIs with clopidogrel and would rarely
switch.

631. Have Increases in Co-Payments for Medicines Further
Burdened Australians in Remote and Disadvantaged Areas?

Anna Kemp,1,2 John Glover,3 David B Preen,1 Max
Bulsara,4 James Semmens,5 Elizabeth E Roughead.6 1School
of Population Health, The University of Western Australia,
Perth, WA, Australia; 2Illawarra Health and Medical
Research Institute, University of Wollongong, Wollongong,
NSW, Australia; 3Public Health Information Development
Unit, University of Adelaide, Adelaide, SA, Australia;
4Institute of Health and Rehabilitation Research, Notre Dame
University, Fremantle, WA, Australia; 5Curtin Health
Innovation Research Institute, Curtin University, Perth, WA,
Australia; 6Quality Use of Medicines and Pharmacy Research
Centre, University of South Australia, Adelaide, SA, Australia.

Background: To determine whether the national declines
in prescription medicine use occurring after the Co-pay-
ments for publically-subsidised medicines in Australia
were increased by 21% in 2005. Use of many medicines
fell at the national-level after this rise in co-payments.

Objectives: To determine whether the 21% increase co-
payments impacted on all areas of Australia or was spe-
cific to remote and disadvantaged areas.

Methods: Observed dispensing of proton pump inhibitors
(PPIs) and statins were obtained for 1392 statistical local
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areas (SLA) of Australia in 2004 and 2006. Ratios of
observed/expected dispensing (dispensing ratios) for each
SLA were calculated. Expected dispensing was based on
national dispensing rates and age-standardised to each
SLA. Expected dispensing for 2006 was based on pre-2005
prescription trends. Mean dispensing ratios for each medi-
cine and year were calculated for all remoteness and disad-
vantage groups. Generalised regression models compared
the percentage change in dispensing ratios from 2004 to
2006.

Results: Between 2004 and 2006 PPIs dispensing fell sig-
nificantly in major cities (-13.7%, 95% CI = -17.3 to -
9.8), inner regional (-14.0, 95% CI = -19.5 to -8.2), outer
regional (-14.6%, 95% CI = -19.9 to -9.0) and remote
areas (-9.4%, 95% CI = -16.4 to -1.8). Statins dispensing
fell in all groups but the most remote (range 6–7%). When
focussing on disadvantage, PPI dispensing fell significantly
in all groups (range 12–15%). Statins dispensing did not
fall significantly in the most disadvantaged areas (-2.9%,
95% CI = -8.6–3.2) but did in the least and second-least
disadvantaged areas (-6.5%, 95% CI = -11.3 to -1.5, and
-5.8, 95% CI = -10.5 to -0.9, respectively). Dispensing of
PPIs and statins in the most remote and disadvantaged
areas remained substantially below levels expected for
Australia after the 21% co-payments increase.

Conclusions: The findings suggest that the 2005 21% in
patient co-payments adversely impacted on prescription
medicine use in all areas of Australia and was not specific
to remote or disadvantaged areas. Indeed, dispensing of
statins fell significantly in all areas but the most remote
and disadvantaged, and the existing gap in dispensing of
PPIs and statins was not widened by the co-payments
increase. PPIs, which are used at above-prevalence rates in
Australia and have cheaper over-the-counter substitutes
available, were more sensitive to co-payment increases
than statins.

632. Variable Approaches to Enhancing the Prescribing of
Losartan Once Generics Available; Influence and Future
Direction

Brian Godman,1 Kathleen Bennett,2 Marion Bennie,3

Thomas Burkhardt,4 Jean-Paul Fagot,5 Ulrik Hesse,6

Andrew Martin,7 Peter Skiold,8 Bjorn Wettermark,9 Corrine
Zara,10 Lars L Gustafsson.1 1Division of Clinical
Pharmacology, Karolinska Institutet, Stockholm, Sweden;
2Department of Pharmacology and Therapeutics, Trinity
College, Dublin, Ireland; 3Strathclyde Institute for Pharmacy
and Biomedical Sciences, University of Strathclyde, Glasgow,
United Kingdom; 4HVB, Vienna, Austria; 5Direction de la
Stratégie, des Études et des Statistiques (DSES), CNAMTS,
Paris, France; 6Statens Serum Institut, Copenhagen,
Denmark; 7NHS Bury, Bury, United Kingdom; 8TLV,
Stockholm, Sweden; 9Centre for Pharmacoepidemiology,
Karolinska University Hospital Solna, Stockholm, Sweden;
10Barcelona Health Region, Catalan Health Service,
Barcelona, Spain.

Background: Multiple demand side initiatives across Eur-
ope have enhanced prescribing of generics in a class/
related classes with varying degrees of success depending
on nature and intensity of reforms. These include initia-
tives to enhance prescribing of ACEIs (typically low cost
generics) vs. patented ARBs. Recently, generic losartan
reimbursed offering savings if losartan replaces other
ARBs. Patient care should not be compromised with suc-
cessful switching between ARBs, and all ARBs seen as
essentially similar.

Objectives: Analyse the influence of different demand side
measures to enhance utilisation of losartan vs. patented
ARBs alone or in combination to guide future health
authority/health insurance activities.

Methods: (1) Time series analyses of monthly reimbursed
ARB utilisation and expenditure in DDDs (2011) –
C09CA01-09; C09DA01-04,06-08; C09DB01,02,04,05;
C09DX01-03 – in Austria, Belgium, NHS Bury (England),
Denmark, France, Ireland (GMS population), Scotland,
Spain (Catalonia), and Sweden (administrative databases
only) up to 3 years before generic losartan reimbursed to
up 5 years after; and (2) Pertinent demand side measures
recorded.

Results: Preliminary analyses show (1) losartan compro-
mising 93% of total single ARB utilisation 18 months
after delisting of other ARBs in Denmark; similarly for lo-
sartan combinations; (2) Easing of prescribing restrictions
for losartan in Austria and Belgium enhanced its utilisa-
tion as first line ARB; limited switching between ARBs;
(3) appreciable increase in losartan utilisation in NHS
Bury (UK) and Sweden following targeted activities
including switching; and (4) generally limited change in
utilisation of losartan in other European countries with no
specific activities.

Conclusions: Full analyses currently being conducted. Pre-
liminary analyses suggest no or limited cross transfer of
initiatives to enhance prescribing of generics first line in a
class/related class, in this case generic losartan, unless spe-
cific activities undertaken. Specific measures needed
including switching, prescribing targets, and easing pre-
scribing restrictions.

633. Influence of Lifting Prescribing Restrictions for Losartan
in Austria; Implications for Other Classes

Brian Godman,1 Manuela Schmitzer,2 Thomas Burkhardt,2

Anna Buscics,2 Lars L Gustafsson.1 1Division of Clinical
Pharmacology, Karolinska Institutet, Stockholm, Sweden;
2HVB, Vienna, Austria.

Background: Prescribing restrictions have reduced utilisa-
tion of atorvastatin and limited prescribing of ARBs in
Austria. Generic losaratan recently reimbursed (October
2008) with prescribing restrictions removed for losartan
but not patented ARBs. Generic oral risperidone since
2004 and generic MR venlafaxine since May 2009. How-
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ever, no specific measures encouraging oral risperidone vs.
patented atypical antipsychotics (prescribing restrictions
for injectable risperidone and olanzapine) – AAPs – or
generic MR venlafaxine vs. patented anti-depressants
(ADs). General measures to encourage generics include
education and financial incentives.

Objectives: Analyse whether (1) easing of prescribing
restrictions enhanced losartan utilisation vs. patented
ARBs; and (2) Demand side measures increased utilisation
of risperidone and venlafaxine following generics.

Methods: (1) Quasi-experimental study using a segmented
time series design of monthly ARB utilisation and expen-
diture (Data warehouse BIG, Cube HMSTAT based on
‘‘maschinelle Heilmittelabrechnung’’) in DDDs
(C09CA01-09; C09DA01-04,06-08; C09DB01,02,04,05;
C09DX01-03) 2 years before generic losartan to
34 months after; (2) observational study AAP utilisation
(DDDs) and expenditure (N05AH03-06, N05AL05,
N05AX08,11-13) 2003 to 2010; (3) time series analysis of
utilisation (DDDs) and expenditure of newer Ads
(N06AX11,16,18,21,22) 2 years before generic venlafaxine
MR to 27 months after; and (4) Demand side measures
recorded.

Results: Preliminary analysis shows (1) Lifting of the pre-
scribing restrictions for losartan enhanced its utilisation
(p > 0.001) alongside a corresponding slowing in rate of
growth in utilisation of other sartans (p > 0.01); (2) ris-
peridone utilisation increased but% total utilisation AAPs
decreased – 32% in 2005 to 24% in 2010; and (3) Venla-
faxine utilisation increased 32% 24 months after generic
MR (MAT); however % of overall Ads steady with
increasing utilisation of duloxetine (128% MAT after
24 months) and agomelatine.

Conclusions: Results demonstrate lifting of prescribing
restrictions increased losartan utilisation vs. other ARBs.
However, variable influence of demand side measures on
AAPs and ADs. Consequently more specific measures
may be needed.

634. Chronic Heart Failure in the Elderly: Clinical
Characteristics and Resource Utilization Following Initial
Hospitalizaton

Caroline Korves,1 Adi Eldar-Lissai,1 Robert Wei,1 Hari
Sharma,1 Kristina Chen,1 Siew Hwa Ong,2 Mei Sheng
Duh.1 1Analysis Group, Inc., Boston, MA, United States;
2Novartis Pharmaceuticals AG, Basel, Switzerland.

Background: Despite advances in its management, treat-
ment, and the identification of preventable risk factors,
heart failure (HF) remains a major health problem in the
US.

Objectives: To determine characteristics of and medical
resource utilization following hospitalization among
elderly patients with chronic HF.

Methods: Patients 65 years and older, with ‡1 hospitaliza-
tion with a chronic HF diagnosis (ICD-9 428.22, 428.32
or 428.42) were identified in the MarketScan� database
between 2004 and 2008. Patients were observed starting
6 months prior to index chronic HF hospitalization (IH)
until disenrollment or end of data availability. Resource
use during IH and subsequent 4 HF re-hospitalizations
were calculated. Per patient per month (PPPM) utilization
rates were calculated based on inpatient, outpatient and
prescription data.

Results: A total of 5,741 patients met the inclusion crite-
ria. At least one HF re-hospitalization was observed in
25% of patients, representing ‡85% of all-cause hospital-
izations in these patients. Mean HF hospital length of stay
was 6.7 days at IH and 7.2 days at fourth HF re-hospital-
ization. All-cause hospitalization rate was 0.03 visits
PPPM during baseline and increased and remained ele-
vated relative to baseline throughout follow-up. HF re-
hospitalization rates peaked at 0.062 PPPM 3-6 months
post IH. All-cause and HF-related outpatient visit rates
peaked at 4.1 and 0.65 visits PPPM, respectively, within
three months after IH. The proportion of patients receiv-
ing cardiovascular drugs (beta blockers, diuretics, statins)
changed little during the 24 months of follow-up after IH
discharge.

Conclusions: Treating elderly chronic HF patients is
resource intensive. Utilization peaks in the first three
months post IH. New interventions to improve health out-
comes in the elderly HF population hold the potential to
decrease post IH resource utilization.

635. Are Patients with Central and Branch Retinal Vein
Occlusion at Increased Risk of Cardiovascular Disease?

Emil Löfroth, Sara Bruce Wirta, Karl-Johan Myrén. IMS
HEOR, Stockholm, Sweden.

Background: Little research has been done on retinal vein
occlusion and the risk of cardiovascular disease. We there-
fore wanted to study this specific research question using
patient level data in a real life setting.

Objectives: To determine if there is an increase in car-
diovascular comorbidities in patients diagnosed with
central and branch retinal vein occlusion (CRVO,
BRVO, ICD-10 codes: H348A and H348B) compared
to the age and gender matched controls. This was stud-
ied through proxies, where the proportion of patients
utilizing blood pressure lowering drugs, lipid lowering
drugs, anticoagulantia, and antidiabetic drugs was deter-
mined.

Methods: This is a retrospective cohort study. We used
the CEBRxA database, which combines data from the
national Swedish drug registry, with a public claims data-
base for the South-West region of Sweden, comprising
around 1.5 million individuals. All patients with CRVO
or BRVO diagnosed between 1st of July 2005 to 30th of
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June 2009 were identified. We further applied a washout
and excluded all patients with a history of CRVO or
BRVO from 2000 to 30th of June 2005. The exposed pop-
ulation of CRVO and BRVO was compared to a ran-
domly selected control group of five controls per case,
matched for age and gender. The primary outcome was
the utilization of blood pressure lowering drugs, lipid low-
ering drugs, anticoagulantia, and antidiabetic drugs. We
used Fisher exact test to test the null hypothesis of no dif-
ference in drug utilization. Drug utilization was measured
during the 12 months prior to the date of first CRVO/
BRVO diagnosis.

Results: We identified 571 CRVO and 809 BRVO
patients and found an increased utilization of blood pres-
sure lowering drugs (OR: 1.41 for CRVO and 1.59 for
BRVO, both p < 0.01), lipid lowering (OR: 1.25 for
CRVO, p < 0.05 and 1.36 for BRVO, p < 0.01), antico-
agulantia (OR: 1.85 for CRVO and 1.61 for BRVO, both
p < 0.01), and antidiabetic drugs (OR: 1.41 for CRVO,
p < 0.05 and 1.87 for BRVO, p < 0.01).

Conclusions: The CRVO and BRVO populations are at
time of diagnosis a population with a higher utilization of
cardiovascular drugs. This should be taken into consider-
ation when new treatments are initiated.

636. Is There Any Difference in the Experience and Beliefs of
Current and Former Statin Users?

Gudrun Thengilsdottir,1 Janine M Traulsen,2 Anna B
Almarsdottir.1 1Faculty of Pharmaceutical Sciences, School
of Health Sciences, University of Iceland, Reykjavik, Iceland;
2Department of Pharmacology and Pharmacotherapy, Faculty
of Pharmaceutical Sciences, University of Copenhagen,
Copenhagen, Denmark.

Background: Patients’ reasons for continuing and adher-
ing to different medicines has been widely researched,
but they can vary according to medicines. Statins are
used by millions worldwide to treat high cholesterol.
This study was carried out on patients taking statins, a
symptomless disease, using in-depth interviews to deter-
mine what makes statin users continue the treatment or
not.

Objectives: To examine the experiences and beliefs of
both former and current statin users about initiating and
either continuing or discontinuing the treatment.

Methods: Qualitative in-depth interviews were conducted
with 10 individuals who have continued statin treatment
for at least 1 year and 10 individuals who discontinued
statin treatment at least 9 months prior to the interview.
Participants were recruited through a community phar-
macy in Iceland. The interviews were transcribed verbatim
and coded for emerging themes. The analysis was based
on concepts from risk theory.

Results: There did not seem to be much difference
between the experiences and beliefs of continuers and dis-

continuers. Both groups found it important to like and be
able to trust their physicians, but felt the physicians did
not have enough time to talk to them. Both groups felt
they had not received much information about the treat-
ment, apart from it being intended to lower their choles-
terol. They would have liked the physician to explain
better to them why they needed the treatment and what
might happen. The continuers were more focused on
receiving information on possible side-effects than the dis-
continuers, but both groups mentioned that knowledge of
possible side-effects might prevent them from taking the
medicine. The continuers claimed to take the statin
because ‘‘they were told to’’ and the discontinuers said
they would start treatment again if they were told to do
so.

Conclusions: There does not seem to be much difference
in the experience and beliefs of current and former statin
users. The results suggest that having more time with the
physician and receiving more information about the treat-
ment might increase patients’ likelihood of continuing
treatment.

637. Service Provider Utilization Patterns in Patients with
Type 2 Diabetes with Medicaid or Employer-Based Health
Insurance Coverage

Mona H Cai,1 Tzuyung D Kou,2 Kimberly G Brodovicz,2

Kimberly A Wilson,2 Charles M Alexander,2 Samuel S
Engel,2 Cynthia J Girman.2 1Department of Epidemiology,
University of North Carolina, Chapel Hill, NC, United States;
2Merck Co, Inc., Whitehouse Station, NJ, United States.

Background: Socioeconomic status (SES) impacts many
aspects of diabetes management. Many studies, especially
those utilizing large automated insurance databases, do
not include patient-level SES information; however, insur-
ance type is usually available.

Objectives: To examine service provider utilization pat-
terns of patients with type 2 diabetes mellitus (T2DM)
with Medicaid (MCD) or employer-based commercial
insurance (COM).

Methods: Patients aged 25–64 with a T2DM diagnosis or
an oral hyperglycemic agent prescription between 2003
and 2010 were identified in a large US insurance claims
database. Patients with ‡12 months of history in the data-
base and no T2DM claims before the index T2DM diag-
nosis were considered newly diagnosed patients. The
pattern and service provider type from claims records with
T2DM diagnosis as the primary diagnosis was compared
between the two insurance types.

Results: A total of 47,048 T2DM patients with relevant
T2DM claims were identified; 976 patients (2.1%) had
MCD and 7,299 (15.5%) were newly diagnosed. On aver-
age, T2DM patients with COM had 14.9 and MCD had
27.1 claims during the study period (p < 0.0001). The
top five provider facilities or categories at the claims
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records level: outpatient facility (31.4%), primary care
(31.2%), specialist (16.2%), home care provider (5.4%),
and acute-care hospitals (2.8%). Utilization patterns were
similar for newly diagnosed and prevalent T2DM
patients with COM. Primary care/outpatient facility
claims were most frequent in COM patients (32–36%,
respectively). In MCD patients, the most frequent claims
were for home care providers (34%) in prevalent T2DM
patients and outpatients facilities (60%) for new T2DM
patients.

Conclusions: Service provider utilization pattern and fre-
quency differed significantly between T2DM patients with
COM and MCD and by newly diagnosed or prevalent
T2DM status. This differential pattern could introduce
potential channeling bias in pharmacoepidemiology stud-
ies. This study suggests a need to consider using insurance
type as a surrogate for SES; it may be a potential con-
founder in comparative studies.

638. Evaluation of a Computerised Decision Support System
for Use by Non Medical Prescribers in Type 11 Diabetes

Jessica Thompson, Stephen R Chapman. School of
Pharmacy, Keele University, Keele, Staffordshire.

Background: Previous studies have shown that a comput-
erised decision support system (CDSS) can improve confi-
dence and certainty in clinical decision making; in
addition they can increase adherence to evidence based
guidelines. Non medical prescribers (pharmacists and
nurses) who have undertaken accredited coursesin the
have the same prescribing rights as GPs. Positive results
were obtained from a previous study of UK general prac-
titioners but to date the use of a CDSS has not been evalu-
ated with non medical prescribers.

Objectives: To evaluate the effectiveness of a computer-
ised decision support system for prescribing for Type 11
diabetes by non medical prescribers

Methods: Purposive sampling was used to obtain a sam-
ple of 10 non medical prescribers. They were presented
with a clinical vignette without and then with a CDSS.
Standardised semi structured interviews were used to
determine ease of decison making, confidence in decison
making and confidence in the evidence behind the decision
making. Results were expanded by asking the perceived
advantages,disadvantages and barriers to use of the sys-
tem in practice.

Results: 70% of non medical prescribers felt that the
CDSS improved their decision making process.Ease of
decison making improved as did confidence that the deci-
son would result in the best output for the patient. Cofi-
dence in the evidence behind the decision improved. The
results were similar for both pharmacist and nurse non
medical prescribers.

Conclusions: A CDSS has potential to improve confidence
in,and outcomes from prescribing by non medical pre-
scribers for chronic conditions.

639. Patient Characteristics at Type 2 Diabetes Diagnosis for
Patients with Medicaid and Those with Employer Based
Health Insurance

Kimberly A Wilson, Tzuyung D Kou, Kimberly G
Brodovicz, Mona Cai, Charles M Alexander, Samuel S
Engel, Cynthia J Girman. Epidemiology, Merck ? Co. Inc.,
North Wales, PA, United States.

Background: Socioeconomic status (SES) has been
shown to impact multiple factors in diabetes manage-
ment. Large automated insurance claims databases often
lack patient-level SES measures, but insurance type is
often available.

Objectives: This study describes the characteristics of
patients with type 2 diabetes mellitus (T2DM) in a large
US insurance claims database who had either Medicaid
(MCD) or employer-based commercial insurance (COM).

Methods: 1,208,471 patients with T2DM diagnosis or oral
hyperglycemic agent (OHA) prescription between 2003
and 2010, aged 25–64, were identified, of whom 22,380
(1.85%) had MCD. Patients with ‡12 months of history
in the database with no T2DM claims before the index
T2DM diagnosis were considered newly diagnosed
patients. Patient characteristics and comorbidities were
compared by insurance type.

Results: Compared to COM, MCD patients with preva-
lent T2DM were slightly younger (<40 year 23.9% vs.
14.2%, 40–49 year 29.3% vs. 26.3%, 50–59 year 32.2%
vs. 41.2%, 60–64 year 14.7% vs. 18.3%, p < 0.0001),
more likely to be female (65.3% vs. 46.7%, p < 0.0001),
and used more triple therapy or insulin (triple therapy
15.3% vs. 14.5%, any insulin/GLP + OHA 7.4% vs.
4.2%, any insulin/GLP only 6.8% vs. 4.8%, p < 0.0001).
In newly diagnosed T2DM patients, these trends were
consistent. In prevalent T2DM patients, all complications
were greater for MCD than COM patients (eg neuropa-
thies 14.1% vs. 8.4%, renal failure 11.4% vs. 6.5%, myo-
cardial infarction 17.6% vs. 13.5%, all p < 0.0001). In
newly diagnosed T2DM patients, this trend was attenu-
ated.

Conclusions: In summary, T2DM patients with MCD
had important differences in characteristics and treatment
patterns compared to those with COM. Insurance type is
associated with multiple factors including socioeconomic
status which have been shown to be associated with differ-
ences in outcomes across chronic diseases. This study
demonstrates the need to understand and try to adjust for
differences in patient characteristics such as socioeco-
nomic status.
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640s Necessary Metrics for Evaluation of Coordination of
Care of Individuals with Diabetes Mellitus

Jodi B Segal,1,2 Eva H Dugoff.2 1Medicine, Johns Hopkins
University School of Medicine, Baltimore, MD, United States;
2Health Policy and Management, Johns Hopkins University
Bloomberg School of Public Health, Baltimore, MD, United
States.

Background: Periodic reporting of health statistics is a
fundamental tool of public health and health care plan-
ning. We propose that an aspect of care requiring further
description is the coordination of patients’ care among cli-
nicians. One patient population that is expected to benefit
from care coordination is the population of adults with
diabetes mellitus who have complicated medication regi-
mens and multiple comorbid illnesses.

Objectives: We aimed to conceptualize the necessary
building blocks for research about care coordination and
propose how these may be measured with claims data.

Methods: We assembled a team of experts in health ser-
vices research and diabetes care and cataloged the key
concepts needed to describe the care coordination of
individuals with diabetes. We created a compendium of
measures used in the literature for each building block.

Results: We favor the definition of care coordination used
by the Agency for Healthcare Research and Quality: care
coordination involves numerous participants dependent
upon each other to carry out disparate activities, who need
knowledge about their own and others’ roles and
resources, and who rely on exchange of information. We
identified 4 key concepts (building blocks) that must be
operationalized to describe care coordination. These are
(1) the identification of a patient’s medical home and med-
ical neighborhood; (2) the correct attribution of an epi-
sode of care to a unique provider; (3) the correct
identification of the primary care provider; and (4) identi-
fication of care delivered within a network of providers.
We note that claims data are inadequate to measure the
quality or quantity of information exchanged. We discuss
the strengths and limitations of the measurement
approaches described for each building block.

Conclusions: These building blocks, generated with claims
data, will have broad application. They might be used to
generate statistical briefs describing the care coordination
of individuals with diabetes, such as for comparisons
across plans. These measures might be used to test
hypotheses about the impact of care coordination on med-
ication utilization, on adherence to medications, and on
clinical outcomes.

641. High-Risk Prescribing of Aliskiren in Practice: Findings
from the GIANTT Diabetes Cohort

Jaco Voorham, Hiddo J Lambers Heerspink, Peter GMMol,
Dick de Zeeuw, Petra Denig. Clinical Pharmacology,
UniversityMedical Center Groningen, Groningen, Netherlands.

Background: Monitoring the use of new drugs in practice
is important, especially when there are safety concerns.
The novel direct renin-inhibitor aliskiren was registered in
Europe in August 2007 as an antihypertensive. Whether
combined use with other blockers of the renin-angioten-
sin-system (ACEi or ARB) would offer further benefit in
high-risk patients was tested in the ALTITUDE trial start-
ing October 2007. In December 2011, interim data from
this trial suggested increased risks of complications in type
2 diabetics who received this drug in addition to an ACEi/
ARB.

Objectives: To determine patterns of aliskiren prescribing,
safety monitoring, and characteristics of diabetics who
received aliskiren in clinical practice.

Methods: Observational study of 33,699 patients with
type 2 diabetes from the Dutch GIANTT cohort. Data on
comorbidity, risk factor levels (blood pressure, serum
potassium, albuminuria, kidney function), and prescribing
were collected from electronic medical records. Starting
aliskiren was defined as a first prescription in the period
2008–2011. Logistic regression analysis was conducted to
test for associations between patient level factors and pre-
scribing of aliskiren.

Results: Of the 130 patients starting aliskiren, 94 (72%)
received aliskiren in addition to ACEi/ARB, of whom 24
(26%) discontinued ACEi/ARB. So far, median duration
of combined use in the remaining 70 patients was 270
(IQR 416) days. Mean systolic blood pressure was
168 ± 29 mmHg for starters, compared to 142 ± 19 for
the non-aliskiren users. Starting aliskiren was positively
associated with a higher number of previously used
antihypertensive drugs, higher blood pressure and albu-
min/creatinin ratio, and lower HDL-cholesterol levels.
Potassium level was recorded in the year before the start
of aliskiren in 71 patients (54%), while in only 34%
patients a level was recorded in the 4 months following
initiation.

Conclusions: Aliskiren was predominantly prescribed in
high-risk diabetes patients often on ACEi/ARB in Dutch
primary care, while a trial on efficacy/safety of such com-
binations was still ongoing. Recommended monitoring of
serum potassium was low.
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642. Changes in Antihypertensive Prescribing Patterns during
1990–2009

Humberto Fariñas, Macarena C Cáceres, Moyano Paloma,
LLerena Adrián. CICAB Clinical Research Center,
Extremadura University Hospital Medical School, Badajoz,
Extremadura, Spain.

Objectives: This study aimed to describe the use of antihy-
pertensive medication in Extremadura (Spain) from 1990
to 2009 and its economic impact.

Methods: Information on antihypertensive drug (ATC
C02, C03, C07, C08, C09) utilization was obtained from
the community pharmacy sales figures reimbursed by the
Health System of Extremadura (Spain). Data were
expressed in defined daily dose (DDD) and DDD per
1,000 inhabitants per day (DHD).

Results: Antihypertensive consumption in Extremadura
increased from 67.1 DHD in 1990 to 334.2 in 2009 repre-
senting a total increase in antihypertensive use of 80%.
Agents Acting on the Renin-Angiotensin System (C09)
were responsible for 44% of the total increase. Since 2007
the use of Angiotensin II antagonist has increased at the
expense of ACE inhibitors (Table 1).

Table 1. Consumption of ACE inhibitors and Angio-
tensin II antagonist in 2009.
Group ATC DDD/1,000/day Million euros
ACE inhibitors C09A + C09B 84.9 6.0
Angiotensin II antagonist C09C + C09D 102.9 29.7

Conclusions: The consumption of antihypertensive drugs
in Extremadura has increased remarkably during the 20-
year period of 1990–2009. In the last years the use of
angiotensin II antagonists drugs appears to be having a
significant economic impact.

643. Trends in Utilization of Medications with Adverse
Metabolic Effects in a Managed Care Population between
1999 and 2008

Steven T Bird,1,2 Monica Munoz,1,2 Almut Winterstein,1

Rhonda Cooper-Dehoff,1 Joseph AC Delaney.1 1Pharma
ceutical Outcomes and Policy, University of Florida,
Gainesville, FL, United States; 2CDER/UF Academic
Collaboration Program, Food and Drug Administration/Center
for Drug Evaluation and Research, Silver Spring, MD, United
States.

Background: Studies suggest thiazide diuretics (TD), sta-
tins (ST), beta-blockers (BB), atypical antipsychotics
(AP), and antidepressants (AD) can impair glucose
homeostasis. Little is known about concomitant use and
its effects.

Objectives: To describe the concomitant utilization of
these drug classes in a managed care population.

Methods: A time-series analysis was conducted in mem-
bers aged 30–65 years in Kaiser Permanente Northwest
(KPNW) between 1999 and 2008. Patients entered the

study cohort at the date of first fasting plasma glucose
(FPG) after six months of continuous enrollment (index
date). Those with diabetes at index date were excluded
(FPG‡126 or antihyperglycemic medication). Patients
were followed for two years. Total person-years of expo-
sure (PYE) were calculated by calendar year for each drug
class: TD, ST, BB, AP and AD. Concomitant use was
defined as overlapping exposure ‡1 day amongst classes,
based on dispensing date and recorded prescription dura-
tion. Linear regression was used to analyze utilization
trends over time.

Results: Mean age of the 106,255 members was 48
(Q1:43, Q3:55) years, 64.6% were female, and a total of
184,932 patient-years of follow-up were accrued. The most
common combinations were BB/TD (2,747 PYE), BB/ST
(2,248 PYE), and BB/AD (1,567 PYE). The most com-
mon three drug combination was BB/ST/TD (561 PYE).
Between 1999–2008, the use of two drug combinations
(11,059 PYE, mean = 5%, standard deviation
(SD):0.2%, p = 0.14) and three drug combinations
(1,767 PYE, mean = 0.1%, SD:0.01%, p = 0.19) did
not significantly change. AD usage (mean: 10.5%,
SD:0.4%, p = 0.31), ST usage (mean: 5.2%, SD:0.6%,
p = 0.67) and TD usage (mean: 6.3%; SD:0.3%,
p = 0.18) remained relatively constant, while BB usage
decreased from 9.6% to 6.9% (SD:1.0%, p < 0.01), and
AP usage increased from 0.2% to 0.7% (SD:0.1%,
p < 0.001).

Conclusions: Use of AD, ST, and TZ remained constant,
BB use decreased, and AP use increased. During the 10-
year study period, concomitant use was stable over time
at moderate rates. The potential for a synergistic effect of
commitment therapy on glucose homeostasis warrants
investigation.

644. Weight Loss Drug Consumption by the Brazilian
Population Based on the POF 2002–2003

Anamaria V Zaccolo, Sotero S Mengue. Epidemiology,
UFRGS, Porto Alegre, RS.

Background: Brazil is one of the biggest consumers of
drugs for weight loss treatment, according to previous
publications. The use of these drugs without a medical
superintendence can be very harmful to health, causing or
aggravating cardiac diseases.

Objectives: This study aims to evaluate the consumptions
of weight loss drugs by the Brazilian populations, based
on data of the Household Budget Survey (HBS) 2002–
2003 and also to know the profile of its consumers.

Methods: This analysis is accomplished with data from
the Household Budget Survey (POF) 2002–2003, a cross-
sectional study conducted by the Brazilian Institute of
Geography and Statistics (IBGE) and held between May
2002 and May 2003. It involved interviews of a sample of
48.470 households. We performed a complex sample data
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analysis for the evaluation of the costs of the medicines
used for weight loss. The data is stratified by gender and
age of the buyer. The variables to be analyzed are: income,
amount of expense deflated, gender, age, body mass index
(BMI) of residents.

Results: 0.4% of the Brazilian population has used some
kind of weight loss medications during the period of the
study, with an average annual expense of US$ 161.19 per
capita. Among women the annual average expenses were
US$ 177.12 (95% confidence interval [CI] US$ 152.98,
201.32). Women spent more than men on average (US$
177.15 annually for women and US$ 121.14 for men). The
users are more likely to be women, 71,6% (95% CI 64.0,
78.1), young (69.4% under 45 years old) and only 20.9%
were obese ( 95% CI 16.2, 26.7).

Conclusions: Most of the consumers of weight loss medi-
cines in Brazil are not obese. We also noticed that the
major consumers of these drugs are young women with
normal weight or just overweight. The consequences of
the use of this kind of drugs when not indicated (for obes-
ity) may cause major health problems on the patients. So
far, studies have showed that even when the weight loss
medicines are indicated, the adverse effects can be very
harmful to users.

645. Performance of Group Sequential Methods for Active
Post-Licensure Medical Product Safety Surveillance Using
Observational Health Care Databases

Jennifer C Nelson,1,2 Shanshan Zhao,1,2 Andrea J Cook,1,2

Lisa A Jackson.1,3 1Group Health Research Institute, Seattle,
WA, United States; 2Department of Biostatistics, University of
Washington, Seattle, WA, United States; 3Departments of
Epidemiology and of Medicine, University of Washington,
Seattle, WA, United States.

Background: In order to improve post-licensure drug and
vaccine safety surveillance, national systems that prospec-
tively monitor observational health care data from large
health plans have emerged, including the Vaccine Safety
Datalink and Mini-Sentinel initiatives. Near-continuous
sequential testing methods have been frequently proposed
for use in such settings to facilitate rapid detection, while
group sequential methods commonly used in randomized
clinical trials (RCTs) have received less consideration.

Objectives: We propose a group sequential approach tai-
lored for post-licensure safety endpoints and to account
for complications like confounding that arise in this non-
randomized setting and thus have not been previously
examined in RCTs.

Methods: We compute sequential boundaries using
Monte Carlo simulation and show how they can accom-
modate unequal between-test sample sizes and changes in
confounder distributions among accruing subjects over
time. We evaluate via simulation the performance of this
approach across sequential designs suited for safety and

not previously addressed by simulation studies evaluating
RCT boundaries in efficacy contexts. Such designs include
those with much higher frequency testing and designs that
employ early conservatism followed by frequent testing.
We apply this methodology to safety data on a new pedi-
atric combination vaccine.

Results: Contrary to prior RCT simulations, we found
major differences in the average time-to-signal detection
and overall power between different group sequential
designs.

Conclusions: Use of sequential methods to conduct sur-
veillance for medical product safety using electronic health
care data is challenging but has strong potential to provide
a flexible and robust monitoring approach, as in RCTs.

646. Applying High Dimensional Propensity Score Method to
the THIN Database with OMOP Common Data Model

Bing Cai, Xiaofeng Zhou, Sundaresan Murugesan, Qing Liu,
Andrew Bate, Robert Reynolds. Epidemiology, Pfizer Inc,
New York, United States

Background: The Observational Medical Outcome Part-
nership (OMOP) common data model (CDM) has been
used to convert different US databases to a standard
structure, so that different active surveillance methods
developed and tested by OMOP can be directly applied.
OMOP has assessed a reference set of 53 drug-outcome
pairs (nine true positive drug-outcome pairs and 44 true
negative controls) based on product labels, observational
studies, and expert consensus. We have converted the
Health Improvement Network (THIN) database to THE
OMOP CDM.

Objectives: To test the high dimensional propensity score
(HDPS) method applied to hypothesis generation on the
THIN CDM and compare the results with the OMOP
reference set. Methods: With THIN CDM, we directly
used OMOP Drug Concept ID to define exposure and
used the Condition Concept ID to define outcomes. With
these definitions, we run OMOP HDPS SAS macro for
all exposure-outcome pairs that had OMOP exposure-
outcome associations with ‘‘Ground truth’’ as ‘‘True
positive risk’’ or ‘‘Negative control’’. The propensity
scores were calculated by using the automated program
and the adjusted odds ratios were calculated by Mantel-
Haenszel estimation, with stratified analysis of both 5
groups of propensity scores or 20 groups of propensity
scores.

Methods: With the CDM THIN, we directly used OMOP
concept ID to define covariates, exposure and outcomes.
We run the OMOP HDPS SAS macro for all exposure-
outcome pairs that had OMOP exposure-outcome associ-
ations with ‘‘Ground truth’’ as ‘‘True positive risk’’ or
‘‘Negative control’’. The propensity scores were calculated
by using the automated program and the adjusted odds
ratios were calculated by Mantel-Haenszel estimation,
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with stratified analysis of both 5 groups of propensity
scores or 20 groups of propensity scores.

Results: With the THIN database in CDM, we were
able to run the HDPS macro on 45 drug-outcome pairs
out of the 53 pairs with ‘‘ground truth’’ defined by
OMOP. Among the 8 pairs with ‘‘ground truth’’ being
‘‘true positive risk’’, the HDPS result shows that 6 pairs
had adjusted odds ratio >1, of which four pairs had
95% lower confidence interval above 1 (Sensitivity 50%)
. On the other hand, for the 37 pairs with ‘‘ground
truth’’ being a ‘‘negative control’’, 28 pairs had lower
confidence interval below 1 (Specificity 75.7%). When
we changed the surveillance window ending date from
the end of treatment to 30 days after starting date of
treatment, the sensitivity became lower (from 50% to
28.6%) even thought the specificity is higher (from
75.7% to 97.2%).

Conclusions: With the THIN CDM, we could quickly
apply the OMOP HDPS method and identify some drug-
outcome pairs with ‘‘true positive risk’’, but the method as
applied in this hypothesis generation framework did gen-
erate false positive results. Further improvement in perfor-
mance could be anticipated with further experimentation
of parameter choices.

647. Feasibility and Value of Creating Longitudinal Patient
Records from Transcribed Clinical Notes

Scott L DuVall,1 Gerasimos Petratos,2 Aaron WC
Kamauu.3 1VA Salt Lake City Health Care System, Salt
Lake City, UT, United States; 2HITEKS, New York, NY,
United States; 3Anolinx LLC, Salt Lake City, UT, United
States.

Background: Clinicians commonly dictate clinical notes
that are then transcribed into electronic text documents
for patient medical records. However, this rich source of
healthcare information is not available in common data
sources for pharmacoepidemiologic research.

Objectives: To explore the feasibility and value of tran-
scribed clinical notes and reports as a data source for
pharmacoepidemiologic research.

Methods: A sample of transcribed progress notes from a
cardiology practice in the United States was used as the
data source. Natural language processing (NLP) methods
were used to extract patient information (name, date of
birth, and medical record number) from the note header,
medical conditions from the problem list, and current
medications. Patient information was used to link reports
belonging to the same patient and information extracted
from these reports became the patient’s longitudinal
record. Descriptive statistics including ‘‘age at most
recent visit’’ for each patient were calculated. Sex of the
patient was inferred from the use of titles (e.g., Mr.,
Mrs.) and pronouns (e.g., he, she) in the note. If suffi-
cient evidence was not found in the note, the patient’s

sex was labeled ‘‘Unknown’’. Medical conditions
extracted from problem lists were mapped to high-level
disease areas.

Results: Of 3,028 documents were analyzed, resulting in
identification of 2,335 patients (female = 36.53%,
unknown sex = 11.95%, mean age = 66.45 SD 14.26).
Over 4,300 distinct medical problems were identified,
many with finer granularity than ICD9 codes and addi-
tional descriptors, quantifiers, and clinical inference (e.g.,
severe mitral regurgitation suggesting possible biopros-
thetic value stenosis). The top 5 medical condition areas
included hypertension (52%), dyslipidemia (27%), diabe-
tes (22%), cardiac dysfunction (21%), and hyperlipidemia
(21%). The top 5 medications included Aspirin (67%),
Lisinopril (28%), fish oil (24%), Coumadin (23%), and
Plavix (23%).

Conclusions: Transcribed clinical notes provide rich detail
about a patient’s health. Technologies like NLP and
record linkage can be used to make a suitable data source
out of this previously untapped resource.

648. Assessing Healthcare Data Linkage Capabilities Using
an Online Database Resource

Anokhi J Kapasi, Sharmila A Kamani, Earl L Goehring Jr,
Bao-Anh Nguyen-Khoa, Varinder P Singh, Judith K
Jones. DGI, LLC, Arlington, VA, United States.

Background: The scope of epidemiology research can be
enhanced by linking different population datasets to allow
broader analyses of diverse characteristics. It is important
to be aware of the variety of data linkages that can occur.

Objectives: To determine the types of database (DB) link-
ages possible within or across various healthcare databases.

Methods: B.R.I.D.G.E. TO DATA� (www.bridgetoda-
ta.org), an online resource currently with 157 population
healthcare DB profiles worldwide, was utilized to identify
DBs with data linkage capabilities. A keyword search with
‘‘link’’ was conducted to identify various types of data
linkages. An additional search using the criteria ‘‘Cross-
sectional Population Databases’’ and keyword term ‘‘lon-
gitudinal’’ was conducted to identify DBs with records
linked across survey periods. The two searches resulted in
111 unique DBs, 17 of which were excluded due to no
data linkage capabilities. The remaining 94 DBs were
reviewed for data linkage characteristics.

Results: The final set of 94 DBs had the following non-
exclusive characteristics: 68 (72%) DBs directly linked to
another DB, 19 (20%) had indirect linkage capabilities,
and 28 (30%) were formed through DB linkages. The
most common patterns included linkages to: health ser-
vices DBs, e.g., prescription, diagnoses, and hospitaliza-
tion data (56;60%); regional DBs, e.g., national registers
(47;50%); vital statistics DBs (34;36%); or civil registries,
e.g., government administrative DBs (33;35%). Some of
the less common linkages were those by specific disease,
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survey, institution, practice type, or study cohort. Primary
linkage methods were use of a unique ID or probabilistic
matching. Data elements obtainable via linkage varied,
but frequently included data on death, cancer, hospitaliza-
tion, and prescriptions.

Conclusions: This study highlights a growing number of
databases with data linkage capabilities. Specifically, 60%
(94/157) of the profiles on www.bridgetodata.org describe
data linkages. While many linkages exist, the most fre-
quent are to regional or health services DBs; common
data elements obtained are death and cancer data.

649. Using Database Enrollment To Exclude Subjects from
Retrospective Studies

Stephan F Lanes. Epidemiology and Database Analytics,
United BioSource Corporation, Lexington, MA, United States.

Background: It is common in electronic database studies
to define a study population by excluding subjects who
lack a minimum duration of enrollment in the database
after the index date (i.e., start of follow-up). This strategy
simplifies analysis, but implications for validity are rarely
discussed.

Objectives: To consider the validity of including people in
retrospective studies based on completeness of follow-up.

Methods: Contrast retrospective methods with prospec-
tive study methods.

Results: In prospective studies, excluding subjects before
the start of follow-up affects generalizability but not valid-
ity. Subjects with incomplete follow-up present a missing
data problem. Excluding from analysis subjects with
incomplete follow-up decreases precision but may be valid
if subjects are missing at random. Otherwise, more sophis-
ticated analytic methods are indicated to address bias due
to informative censoring. In retrospective studies, the
study population is selected after follow-up has been com-
pleted, and the distinction between excluding subjects
before and after the start of follow-up is easily blurred.
Nevertheless, analogous to a complete case analysis in a
clinical trial, considering incomplete follow-up as an exclu-
sion criterion in a retrospective study will be valid only if
subjects are missing (i.e., exit the database) at random.
This assumption has been termed implausible in prospec-
tive studies, and is no more plausible in database studies
where reasons for exiting a database are typically unavail-
able. Resulting bias depends on the extent of missing data
and the strength of associations with outcomes under
study.

Conclusions: Excluding subjects with incomplete follow-
up is appropriate only under narrow and unverifiable cir-
cumstances. Follow-up should start after all inclusion cri-
teria are fulfilled, and subjects with incomplete follow up
should be included in the analysis of retrospective data-
base studies. As in prospective studies, we should quantify
the number of subjects lost to follow-up and, if non-negli-

gible, consider analytic methods appropriate for missing
data in conducting sensitivity analyses that make assump-
tions explicit and quantify potential biases.

650. Use of Bayesian Method To Predict Missing Lifestyle
Information in the General Practice Research Database
(GPRD)

Jamie T Laudati,1 Tzuyung D Kou,2 Kimberly G
Brodovicz,2 Cynthia J Girman,2 Hanzhe Zheng.3 1Epide
miology, Merck Co., Inc, Springfield, NJ, United States;
2Epidemiology, Merck Co., Inc, North Wales, PA, United
States; 3Late Development Statistics, Merck Co., Inc,
Kenilworth, NJ, United States.

Background: GPRD is an automated electronic medical
records system with rich clinical information on lifestyle
risk factors. However, there are significant numbers of
patients in the GPRD that do not have any recorded life-
style risk factor information. The degree of missingness
could be random or attributed to its clinical significance
during a particular physician encounter.

Objectives: Past studies demonstrated differential effects
of dichotomous vs. categorical risk factor definitions on
risk estimates. This study evaluated the use of the Bayes-
ian approach (1) to address missing smoking exposure
data and its impact on generalizability of baseline preva-
lence of these exposures; and (2) on risk estimates in uni-
variate and multivariate Cox regression analyses.

Methods: Patients meeting enrollment criteria between
2003 and 2010 were selected for analysis. Information on
smoking was obtained using related diagnosis codes or
related information in the additional clinical detail (ACD)
records. Missing smoking exposure data was estimated
using a prior distribution of smoking exposure derived
from patients with recorded information. Using Cox
regression model, risk estimates for hypertension using
Bayesian imputed and observed exposure information
(model 1) were compared to smoking exposure defined as
exposed/non-exposed/missing (model 2).

Results: Of 43.9% of patients in the study did not have
any recorded smoking information. The Bayesian
approach to impute missing smoking information
increased the estimated prevalence rate of lifetime ever
smoker from 36.5% to 63.0%. The estimated rate is com-
parable to published UK survey data. Such approach also
had an effect on risk estimates (Model 1 crude hazard
ratio [HR]: 1.57, 95% CI: 1.55–1.58 vs. Model 2 crude
HR: 1.20, 95% CI: 1.19–1.22).

Conclusions: Two different approaches to define baseline
smoking information had differential effects on risk esti-
mates of hypertension. The use of the Bayesian Method to
estimate missing lifestyle risk factors data appeared to cre-
ate more generalizable prevalence rates in the GPRD.
Future analyses are planned to find the minimum sample
size need for a reliable probability function.
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651. A Clinical Classification Dictionary for Read Codes in
the General Practice Research Database

Hoa V Le,1,2 Chi T Truong,1 David Webb,1 Lakshmi
Mynepalli,1 Elizabeth Hodgson,1 Dimitri Bennett,1 John
Logie,1 Carlyne Averell.1 1Worldwide Epidemiology,
GlaxoSmithKline, Research Triangle Park, NC, United States;
2Epidemiology, University of North Carolina, Chapel Hill,
United States.

Background: The General Practice Research Database
(GPRD) and The Health Improvement Network (THIN)
UK electronic health records databases both use medical
Read codes (RC). Combining RC into meaningful con-
cepts and categories for defining outcomes and use in pro-
pensity score modeling as well as for safety signal
detection, is useful; however an appropriate method for
doing so is not well understood currently.

Objectives: To develop and evaluate a Clinical Classifica-
tion Dictionary (CCD) to aggregate the RC for research-
ers using GPRD.

Methods: The five-character RC of the GPRD (Q1, 2011)
were classified into three levels based on their first 1, 2 or 3
characters via a SAS program developed by the authors.
We: (1) clinically reviewed the aggregated groups; (2) cate-
gorized them into three classes: diagnoses (Dx) usually
starting with A to S, procedures (Px), and observations
(Obx); and (3) marked the clinically informative categories
commonly used in epidemiology studies. A 1:1 matched
case–control study for patients with immune thrombocy-
topenic purpura (ITP) was used as an example to evaluate
the automatically generated categories by the CCD as co-
morbidities. We assessed the resultant code categories
based on their prevalence, odds ratios, 95% CI, 2-sided
statistical significance (p < 0.05), and clinical reviews.
The SAS program automatically updates the CCD follow-
ing each GPRD data release.

Results: Overall 83,751 RC were classified into: 30 level-1,
484 level-2 and 5164 level-3 categories. Only 50,316 RC
were considered ‘‘clinically meaningful’’ on review: Dx
(62%), Px (30%), and Obx (8%). Among the clinically
informative concepts within the Dx, Px and Obx classes,
there were 171, 29 and 14 unique level-2; and 1473, 309
and 415 unique level-3 groups, respectively. The study
example identified 15 clinically important co-morbidities
that were more prevalent (p < 0.05) in ITP patients vs.
controls.

Conclusions: This semi-automated approach to meaning-
fully aggregating RC into the CCD generates a large pool
of potentially important outcomes and covariates that is
readily available for the design and analysis of epidemiol-
ogy studies.

652. Development and Evaluation of Claims-Based Algorithms
To Identify Advanced Chronic Kidney Disease

Hoa V Le,1,2 Chi T Truong,1 Charlotte F Carroll,1 Jennifer B
Christian,1 David A Webb,3 Samantha A Laurent,1 Amit
Shukla,4 John W Logie,3 Carlyne Averell.1 1Glaxo-
SmithKline, Durham, NC, United States; 2University of North
Carolina, Chapel Hill, NC, United States; 3GlaxoSmithKline,
Stockley Park, United Kingdom; 4GlaxoSmithKline, Upper
Providence, PA, United States.

Background: In administrative claims data, the stage-spe-
cific ICD-9 codes for chronic kidney disease (CKD) have
been found to be insensitive in identifying CKD stages 3–
5. There is a dearth of information on whether combina-
tions of lab results with non-stage specific renal disease
diagnosis or procedure codes can identify additional
advanced CKD cases.

Objectives: To develop and evaluate coding algorithms to
estimate prevalence of advanced CKD.

Methods: A base population was selected from a US
healthcare claims database to include adults 18+ years of
age with medical and pharmacy coverage for ‡12 months
during 2006–2008. We identified advanced CKD (Stages
3–5) via three coding algorithms: (1) stage-specific CKD
medical diagnoses (ICD-9) or procedures (CPT/HCPCS),
or non-stage-specific renal disease diagnoses or procedures
with laboratory results (GFR < 60mL/min/1.73m2 or
equivalent serum creatinine); (2) stage-specific medical
diagnoses or procedures; and (3) only stage-specific medi-
cal diagnoses. Using each algorithm, we calculated crude
prevalence of CKD with 95% CI (overall, by gender and
age group) as well as age-gender standardized prevalence
estimates (US Census 2000).

Results: The number and prevalence (95% CI) of
advanced CKD using algorithm 1 (93,346, 0.54% [0.53–
0.54%]), was much higher as compared to algorithms 2
and 3 (49,177, 0.28% [0.28–0.29%] and 48,473, 0.28%
[0.28–0.28%], respectively). Using algorithm 1, we
observed: (1) prevalence monotonically increased with age
(0.1% vs. 3.1% for age groups 18–19 and 80 + years); (2)
males had a higher prevalence than females (0.62% vs.
0.46%); and (3) among people aged 80+, the prevalence
(95% CI) was 3.9% (3.8–4.0%) for males vs. 2.5% (2.4–
2.6%) for females. The age-gender standardized preva-
lence was 0.74% for algorithm 1 and 0.44% for both algo-
rithms 2 and 3. Among the three algorithms used,
algorithm 1 yielded results closest to expected rates,
although still underestimating the prevalence of advanced
CKD.

Conclusions: Identification of advanced CKD in claims
databases is enhanced by supplementing stage-specific
ICD-9 diagnosis codes and procedures with a combina-
tion of non-stage specific renal disease codes and lab data.
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653. A Novel Process for the Identification, Development and
Assessment of Database Coding Algorithms for Seven
Rheumatologic Conditions

Vinay Mehta,1 Matthew W Reynolds,2 Robert J LoCasale,3

Natalie Jones,2 Bruce E Landon,4 Martin J Bergman,5

Tayyaba Rehman,1 Edward A Bortnichak.1 1Merck and Co.,
North Wales, PA, United States; 2United BioSource
Corporation, Lexington, MA, United States; 3AstraZeneca,
Wilmington, DE, United States; 4Harvard Medical School,
Boston, MA, United States; 5Drexel University College of
Medicine, Philadelphia, PA, United States.

Background: A standardized process for identifying opti-
mal coding algorithms for clinical events using diagnosis,
procedure and treatment codes recorded in administrative
claims is integral to conducting research that can lead to
comparable results across studies.

Objectives: This study describes a method for defining
high-quality coding algorithms for a set of seven rheuma-
tologic clinical conditions.

Methods: We developed algorithms for seven rheumato-
logic conditions including acute gout (AG), ankylosing
spondylitis (AS), fibromyalgia (F), lupus (L), osteoarthri-
tis (OA), rheumatoid arthritis (RA), and systemic sclerosis
(SS). We began with a literature review to identify coding
algorithms that had been used in published studies. We
also had a certified clinical coding expert independently
recommend codes for inclusion. Codes identified from the
literature or the coding expert were then reviewed by a
general physician and a rheumatologist. Each physician
was instructed to provide comments on the validity of
each algorithm identified as well as recommendations to
refine the algorithms.

Results: Across the seven rheumatologic conditions, 52
papers were retrieved for this study. Among these papers
performance characteristics of the algorithms (sensitivity,
specificity, positive predictive value, etc.) were provided in
two studies for AG, 1 for AS, none for F or L, 1 for OA,
2 for RA, and 1 for SS. In an effort to determine how well
these final clinical algorithms assessed the prevalence of
the selected rheumatologic conditions, the authors applied
the clinical ICD-9 coding criteria to a full medical claims
database (MarketScan� from Thomson Reuters) and
compared the prevalence to NHANES data (for all clini-
cal conditions available in that survey). Full results for
each coding algorithm and prevalence estimates will be
presented.

Conclusions: This approach used the most recent peer-
reviewed literature and coupled it with expert insight from
ICD-9 reimbursement, clinical and epidemiological exper-
tise. The result is an evidence-based preferred list of cod-
ing algorithms for seven rheumatologic conditions for use
in conducting research using administrative claims data.

654. Developing Quality Scores for Electronic Health Records
for Clinical Research

A Rosemary Tate,1 Natalia Beloff,1 Timothy Williams,2

Shivani Puri,2 Tjeerd van Staa.2 1Department of Informatics,
University of Sussex, Brighton, United Kingdom; 2GPRD,
MHRA, London, United Kingdom.

Background: The aims of this study are to investigate data
quality in the General Practice Research Database
(GPRD) and to develop a framework for characterising
data quality over time.

Objectives: These aims will be implemented by construct-
ing quality scores for each practice and using these scores
in a visualisation toolkit whereby users can interactively
select practices based on two criteria: (1) quality; and (2)
suitability of the patient base for the intended study.

Methods: Using records from all 629 practices contribut-
ing data to the GPRD each year between 2000 and 2010,
we investigated basic and intermediate measures related to
data quality, including missing values in table columns,
recording of lifestyle measures, specificity of Read codes
for disease areas and recording related to specific diseases.
The distributions of these practice-based variables and the
correlations between them were investigated using sum-
mary statistics, graphs and correlation analysis.

Results: Recording of most measures significantly
improved between 2001 and 2010. This was particularly
noticeable for Quality and Outcomes Framework (QOF)
incentivised recordings. Many of the measures were rea-
sonably well-recorded by most practices. However there
were large variations between practices and nearly all vari-
ables had very skewed distributions, with several outliers
(representing practices who performed far less well). Cor-
relations between variables in the same categories of mea-
sures were often quite high, but correlations between
variables representing different categories of measures
were generally very weak, and practices who were poor at
recording one measure were often good at recording all
others.

Conclusions: The quality of records has steadily improved
since 2000 for most measures – particularly those for dis-
eases and tests that are QOF incentivised. However, the
lack of intercorrelations between variables for different
types of measures, suggests that characterising each prac-
tices by one or two overall quality scores for each practice
may not be feasible. A better approach may be to develop
scores based on the disease area of interest.
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655. A Comparison of Drug Exposure Characteristics across a
Range of Drugs and Databases

Stephanie J Reisinger,1 Gregory Powell.2 1Analytics
Automation, United BioSource Corp., Harrisburg, PA, United
States; 2Global Clinical Safety and Pharmacovigilance,
GlaxoSmithKline, RTP, NC, United States.

Background: Administrative Claims (Claims) and Elec-
tronic Health Records (EHR) contain records of patient
drug exposures but recorded values vary by database.
Whenused for analysis, exposure length is derivedbydiffer-
ent methods depending on available values. The use of a
Common Data Model (CDM) enables comparison of
derived exposure characteristics across disparate databases.

Objectives: To compare characteristics across a variety of
drug exposures in a Claims ? an EHR database that have
been transformed into a CDM using standard approaches
for deriving exposure length.

Methods: Claims EHR source data were transformed into
a CDM. Exposure length was calculated using days sup-
ply available in Claims and derived using the most com-
mon days supply for a product/strength combination for
EHR. A variety of acute ? chronic drugs were analyzed.
Exposed patients between ages 18–65 with at least 1 year
of eligibility after exposure were selected and all drug
exposures examined. Analysis for each drug/database was
performed twice – first without bridging treatment gaps
then bridging gaps of 30 days or less. The avg. number of
exposures per patient (EPP) avg. exposure length (EL)
were calculated compared.

Results: With no treatment bridging, avg. EPP was 2.04
times greater in Claims (3.9 Claims, 1.9 EHR). The
difference was largest for chronic drugs (4.7 Claims, 2.1
EHR). Avg. EL was 2.8 times longer in EHR (148 vs.
53 days), with acute drugs exhibiting the largest disparity
(123 vs. 30 days). With treatment bridging differences
were less pronounced. Avg. EPP was still greater in
Claims but the difference was smaller (1.9 Claims, 1.7
EHR). Overall avg. EL was 1.1 times longer in EHR (169
vs. 153 days) but shorter for chronic drugs in EHR (185
vs. 235 days). The impact of bridging was most significant
on Claims. The avg. EPP decreased by 50% for Claims vs.
10% for EHR. The avg. EL was 2.9 times longer after
bridging in Claims vs. 1.15 times in EHR.

Conclusions: Characteristics of drug exposure can vary
depending on database and approach used for deriving
exposure length. Use of a CDM can support rapid com-
parison of data characteristics such as derived exposure
length among disparate databases.

656. Examination of the Completeness of Hospitalization
Data from the MedMining Electronic Medical Record (EMR)
Database

Matthew W Reynolds,1 Richard S Swain,1 Kathy Fraeman,1

Niki Palmetto,2 Nataliya Volkova.2 1Epidemiology and Data-
base Analytics, United BioSource Corporation, Lexington,
MA, United States; 2Pfizer Inc., New York, NY, United
States.

Background: One of the key challenges in utilizing a medi-
cal database to conduct pharmacoepidemiology research
is the completeness of the data for the exposures and out-
comes under study. An EMR database can provide tre-
mendous detail on patients, their clinical conditions, and
their drug exposures, but the completeness of the ascer-
tainment of clinical outcomes, particularly in regards to
hospitalizations, is often unknown.

Objectives: To determine the completeness of ascertain-
ment of hospitalized gastrointestinal (GI) bleeding events
in patients enrolled in a managed care plan and included
in a large EMR database.

Methods: A large EMR database from MedMining was
the source of data to examine the completeness of GI
bleeding events for the time period studied (January 2009–
January 2011). We examined patients who were enrolled
in the associated health plan and had full medical claims
linked to all GI bleeding hospitalizations. The medical
claims were considered the gold standard (since they
would include all covered medical expenses) and were
compared to the EMR system to determine how many of
the total hospitalized GI bleed events were identifiable in
the EMR database as well (since the EMR database did
not include all hospitals in the potential catchment area).

Results: Of the 1,148 patients were identifiedwho had both
EMR and medical claims data available during the time of
aGI bleed hospitalization event. Of the 1,148 patients, only
11.7% of the GI bleed hospitalizations were identifiable in
themedical claims data but not in the EMRdatabase.

Conclusions: Over 88% of the GI bleed hospitalizations
identified via medical claims were identifiable using the
EMR database alone. It appears that the EMR database
alone is sufficient in identifying the vast majority of seri-
ous hospitalization events, such as GI bleeds.

657. Back in Barcelona, the Landscape of Database Research
over the Last Decade

Nuria Riera-Guardia,1 Catherine W Saltus,2 Christine L
Bui,3 David Harris,3 James A Kaye,2 Patricia Tennis,3 Jordi
Castellsague,1 Susana Perez-Gutthann.1 1RTI-HS, Barce-
lona, Spain; 2RTI-HS, Waltham, MA, United States; 3RTI-
HS, Research Triangle Park, NC, United States.

Background: Databases (DBs) are a cornerstone of phar-
macoepidemiology research. Little research has been done
on their use.
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Objectives: Quantify the contribution to pharmacocepi-
demiology of studies conducted in automated health care
DBs over the last decade through abstracts accepted at
ICPE in 2000 (Barcelona) and 2011 (Chicago).

Methods: We reviewed abstracts from the PDS supple-
ments for both conferences to identify studies of drug utili-
zation, safety endpoint (s), validation, and disease
epidemiology in populations covered by DBs. A DB was
defined as electronic medical or administrative health
records for populations with individual, longitudinal per-
son-level data. We abstracted data on author names, affili-
ations and country; study goal; number of DBs in the
study; and DB name (s), country, and world region. We
consulted literature and contacted authors for key missing
information. We tabulated the DB abstracts by country
and report the number of studies by country, world
region, collaborative studies across countries, and other
key findings.

Results: Abstracts doubled from 389 in 2000 to 806 in
2011. DB abstracts contributed 38% in 2000 and 45% in
2011. The most common study goal was drug utilization
in 2000 and safety endpoints in 2011. Abstracts on valida-
tion increased from 0 to 20, the number of multi-DB
abstracts doubled from 6% to 12%, and the number of
countries covered increased from 14 to 22. The increase in
covered countries in 2011 was primarily from Europe
(mostly the Nordic countries: Norway, Finland, and Ice-
land) and the Asian Pacific Region (Taiwan and Japan).
In 2000, the UK, USA, and the Netherlands contributed
the largest number of abstracts (more than 10 each); in
2011, the USA, UK, Netherlands, Denmark, Taiwan and
Canada contributed the most (more than 20 each). The
world region with the largest growth was the Asian Pacific
with five abstracts in 2000 and 33 in 2011.

Conclusions: Over the last decade there has been a
remarkable expansion in the number of countries in which
pharmacoepidemiology research can be conducted in
DBs. Studies across DBs, once infrequent, have become
common and include collaborations across countries.

658. The CODEX Method: A Systematic Approach for
Harmonization of Event Measurement and Data Extraction
for Multi-Database Studies

An Application in the SOS Project René Schade,1 Juliane
Neubronner,2 Tania Schink,2 Vera E Valkhoff,1 Silvana
Romio,1 Andrea Arfè,3 Jordi Castellsagué,4 Giovanni
Corrao,3 Ron Herings,5 Silvia Lucchi,6 Gino Picelli,7 Huub
Straatman,5 Frantz Thiessard,8 Cristina Varas Lorenzo,4

Marco Villa,6 Edeltraut Garbe,2 Miriam CJM
Sturkenboom.1 1Erasmus University Medical Center,
Rotterdam, Netherlands; 2University of Bremen, Bremen,
Germany; 3University Milano-Bicocca, Milan, Italy; 4RTI
Health Solutions, Barcelona, Spain; 5PHARMO Institute,
Utrecht, Netherlands; 6Local Health Authority ASL Cremona,
Cremona, Italy; 7International Pharmaco-epidemiology and

Pharmaco-economics Research Center, Desio, Italy;
8University Bordeaux Segalen, Bordeaux, France.

Background: Harmonization of event measurement and
data extraction are important steps before performing
statistical analyses in multi-database studies. In the Euro-
pean Commission-funded SOS project, seven databases
(DBs) from four European countries were combined to
study the risk of cardio-/cerebrovascular and gastrointes-
tinal events with NSAID use to develop decision models
for clinicians and regulators. Among DBs, four different
terminologies were used to code events (ICD-9,ICD-
10,READ,ICPC) which challenged event measurement
harmonization.

Objectives: To develop a systematic approach (referred to
as the CODEX method) for harmonization of event mea-
surement and data extraction. To facilitate work flow and
prevent event misclassification.

Methods: We used the Unified Medical Language System
(UMLS) to integrate lists of truncated codes from four
terminologies for specific medical concepts (terminology
mapping). We developed the CODEX method to system-
atically centralize procedures for management, review,
and distribution of codes. Developments included the
CODEX software to match database-specific exact codes
to truncated UMLS codes. Physicians reviewed the lists of
exact codes according to specific event definitions.

Results: Our terminology mapping provided lists of trun-
cated codes for medical concepts which were comprehen-
sive, yet not complete for all event definitions. The review
of matched exact codes showed that, in several cases, some
codes were not in line with specific event definitions, e.g.,
for specific cardio-/cerebrovascular and gastrointestinal
outcomes. Systematic centralization with the CODEX
method allowed for prevention of errors which were iden-
tified with prior decentralized (local) code management
strategies.

Conclusions: The CODEX method provided consistency,
facilitation, and documentation for harmonization of event
measurement by applying a systematic approach for code
management. It filled a conceptual and logistical gap
between a central UMLS-based terminology mapping and
local data extractions. The method allows for efficient pre-
vention of eventmisclassification inmulti-database studies.

659. Use of Common Data Model To Enable Meaningful
Comparison of Disease Burden among Disparate Databases

Gary Schneider,1 Gregory Powell,2 Stephanie Reisinger.3
1Epidemiology and Database Analytics, United BioSource
Corporation, Lexington, MA, United States; 2Safety
Evaluation and Risk Management, GlaxoSmithKline, RTP,
NC, United States; 3Database Analytics Automation, United
BioSource Corporation, Harrisburg, PA, United States.

Background: Use of a Common Data Model (CDM) to
standardize underlying data assumptions and format
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enables consistency in the application of research methods
and production of meaningfully comparable results across
disparate data sources.

Objectives: This study compared the baseline disease bur-
den, as measured via a standard method deriving Charl-
son Comorbidity Index (CCI), which was applied to
multiple observational databases after all source data was
transformed into a standard CDM format.

Methods: Two unique patient cohorts, (1) newly diag-
nosed and treated depression patients (DEP); and (2)
newly diagnosed rheumatoid arthritis patients (RA) were
identified using equivalent definitions from multiple claims
databases which had been previously transformed into a
standard CDM format. CCI was calculated for each
Cohort using a single SAS macro developed for CCI deri-
vation using CDM-format data Descriptive information
on CCI, in aggregate and stratified by age category and
gender, was compared separately for the DEP and RA
cohorts across all databases.

Results: Despite a common data format, consistent
cohort definitions, and a single method for CCI deriva-
tion, the calculated CCI varied by as much as 20% (RA)
and 50% (DEP) across the different databases used for
this study. Gender had little influence on CCI differential.
CCI differential generally decreased with advancing age
category for both DEP and RA, with largest differentials
exceeding fourfold in 18–30 age group (DEP) and smallest
differentials of 10% in 80+ age group (DEP).

Conclusions: Common Data Models provide an efficient
way of enabling meaningful comparisons across disparate
data sources. Disparities in CCI results, despite identical
cohort definitions and the application of a single SAS
macro, are likely the result of differences in underlying
populations, data capture process, and/or functional abil-
ity and/or incentive to record complete information in
source data. Future research should focus on how each of
these factors may impact disease burden indices.

660. Potential Bias When Excluding Concepts from
Terminologies with Different Granularity: An illustration in the
SOS Project

Frantz Thiessard,1,2 Sébastien Cossin,1 Fleur Mougin,1

Andrea Arfè,3 Edeltraut Garbe,4,5 Ron Herings,6 Silvia
Lucchi,7 Federica Nicotra,3 Gino Picelli,8 Silvana Romio,9

René Schade,10 Tania Schink,4 Huub Straatman,5 Vera E
Valkhoff,10 Mendel Haag,10 Marco Villa,7 Cristina Varas
Lorenzo,9 Miriam Sturkenboom,10 Annie Fourrier-
Réglat.11 1LESIM, ISPED, Bordeaux Segalen University,
Bordeaux, France; 2Medical Informatics, Bordeaux Univ.
Hospital, France; 3University Milano-Bicocca, Milan, Italy;
4University of Bremen, Bremen, Germany; 5BIPS-Institute for
Epidemiology and Prevention Research, Bremen, Germany;
6PHARMO Institute, Utrecht, Netherlands; 7Local Health
Authority ASL Cremona, Cremona, Italy; 8International
Pharmaco-epidemiology and Pharmaco-economics Research

Center, Desio, Italy; 9RTI, Barcelona, Spain; 10Medical
Informatics, Erasmus University Medical Center, Rotterdam,
Netherlands; 11Pharmacoepidemiology, Bordeaux Segalen
University, Bordeaux, France.

Background: The SOS Project aims to assess the risk of
cardiovascular and gastrointestinal events of non-steroidal
anti-inflammatory drugs. Seven European databases
(DB), which contain health records of more than 35 mil-
lion citizens, are involved in the project. These DB use
four different terminologies to code events (ICD-9-CM,
ICD-10-GM, READ and ICPC).

Objectives: To quantify the cases where a bias due to the
exclusion of concepts appears in real DBs involving differ-
ent terminologies.

Methods: We used the Unified Medical Language System
(UMLS) which is an integration system handling more
than 150 terminologies as a starting point for harmoniza-
tion of event measurements. Using the UMLS, we consti-
tuted a list of concepts and all their descendants in the four
terminologies involved in the project. Because the terminol-
ogies have different granularities and that it was decided to
exclude concepts -for example when a specified cause was
not related to a drug- we were faced with a new theoretical
heterogeneity if the excluded concept was not present in
each hierarchy of the involved terminologies.We compared
the initially extracted concepts with the finally retained con-
cepts after code review byDB holders and clinicians.

Results: Fourteen diagnosis outcomes and 59 covariates
were identified in the SOS project corresponding to 11,076
different UMLS concepts from which 1,939 concepts were
excluded after code review. For 149 out of the 1,939
excluded concepts, this could only be done in the finer
granular terminologies and not in the coarser granular ter-
minologies such as ICPC and/or ICD-9.

Conclusions: Although the UMLS can be used to map
terminologies, the differences in granularity in EU based
DB poses extra difficulties upon code review. Strategies
could be (1) excluding the concept and its descendants
(exclusions will not be done in certain terminologies only);
(2) excluding the parent of the initial excluded concept,
and all its descendants (some records that should have
been kept will be ignored); (3) avoiding any exclusion
(some patients will be wrongly selected). Future research
should investigate the impact of these choices.

661. Using Advanced Healthcare Data Analytics To Identify
and Characterize Central Venous Catheterization Episodes Via
Electronic Health Records in the Veterans Affairs

Scott L DuVall,1 Aaron WC Kamauu,2 Brian C Sauer.1 1VA
Salt Lake City Health Care System, Salt Lake City, UT,
United States; 2Anolinx LLC, Salt Lake City, UT, United
States.

Background: Observational healthcare data are often used
to study patient populations and outcomes of interest.
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Electronic Health Record (EHR) data provide a granular
and longitudinal look at patient care; however, much
information is buried within the narrative text of clinical
notes and is not typically available for research.

Diagnosis and procedure codes pose two difficulties
when identifying central venous catheter (CVC) episodes:
(1) they are underused; and (2) they are associated with
the encounter and not the actual CVC event.
Objectives: Our objective was to use Natural Language
Processing (NLP) to accurately identify patients with an
inpatient CVC episode in a large, population-based data-
base.

Methods: We applied advanced healthcare data analytics
with natural language processing (NLP) to extract mean-
ingful information about patient care from text clinical
information in the Veteran Affairs nationwide EHR data-
base. The NLP was designed to help identify and charac-
terize CVC episodes for patients with an inpatient
encounter. Patients were characterized as having (1) a bill-
ing code for catheter insertion; and (2) having had a chest
X-ray during an inpatient encounter where the presence of
a CVC was identified by NLP.

Results: 1.2M patients with an inpatient encounter were
found in the VA between 1/1/2006-12/31/2010. Of them,
54,676 patients were identified as having at least one inpa-
tient CVC episode using billing codes. Of 119,768 addi-
tional patients were preliminarily identified via NLP,
resulting in a total of 174,444 CVC patients.

Conclusions: Fivteen percent of inpatients had a CVC
placed and 69% of CVC patients were only identified via
NLP. These rates are consistent with previously published
literature. This work shows that NLP provides an effective
way to leverage rich observational data. We will use this
to study health outcomes in relation to the catheter place-
ment and related interventions.

662. Example of Introduction of Database in
Pharmacovigilance Department Practice

Oleksandr V Matvieiev,1 Natalya V Matvieieva.2 1Clinical
Pharmacology and Pharmacotherapy, Crimea State Medical
University, Simferopol, Crimea, Ukraine; 2Physical
Rehabilitation and Sport Medicine, Crimea State Medical
University, Simferopol, Crimea, Ukraine.

Background: Crimea is leading regions in Ukraine in reg-
istration of adverse reactions (ADR). Amount of reports
in region is about 1,100/year. The analysis of them with-
out use of database took 4 weeks and involved five work-
ers of department. The regular checking of information
requested by other institutions and detailed analysis of it,
storage of reports, system of accounting, personal data
protection were also a problem.

Objectives: The main aim of the work was development
and introduction of database in practical work of the
pharmacovigilance (PV) department.

Methods: We have developed own database – ARCADe
(Adverse Reactions in Crimea Autonomy DatabasE)
based on commercial software of FileMaker Inc. The rea-
sons to choose it were affordability, accessibility, simplic-
ity (graphical multilanguage interface), built-in statistical
functions, support system, cross-platformity, multiuser
password protected access, ability to import/export data,
search module and ability to build web-interface.

Results: ARCADe has modules for work with ADR
reports, ICD-10, ATC-DDD index, address-book and
drug reference system. Database allows the check-up of
data (codes and information about hospitals, manufactur-
ers, authorization dates, doses and forms). We use algo-
rithms for search of interactions, polypharmacia cases,
cases of allergy ignoring, search of duplicates of reports.
In 2011 we found 22 copies (2.1%) in 1067 sent reports.
The annual analysis took 5 hours and involved one
worker of our department. Average time for creation of
one record in ARCADe took 5 minutes. ARCADe allows
to analyze data by new parameters, i.e., analysis by date,
PV activity in institution.

Conclusions: Use of local databases for recording, storage
and analysis of high-volume multiparameter ADR infor-
mation is economically sound approach in PV. FileMaker
based system is easy for handling and opens new perspec-
tives for analysis. It may be easily broaden for other
departments because needs only installed FileMaker soft-
ware and file of empty database. It also has perspectives
for further development (intranet and web systems).

663. Utility of Pharmacovigilance Reports for LQT/TdP Case
Ascertainment

Julie Arnott, Mariam Molokhia. Department of Primary
Care and Population Health Sciences, Kings College London,
London, United Kingdom.

Background: Drug-induced long-QT syndrome (LQTS),
Torsades de Pointes (TdP) and Ventricular Fibrillation
(VF) are rare but potentially fatal conditions that have led
to a number of postmarketing withdrawals in recent years,
with an annual incidence of surviving cases around 1 in
100,000 per adult population.

Objectives: Anonymised MHRA pharmacovigilance
reports were explored for utility of case ascertainment for
studies of severe QTc prolongation, TdP and VF as part
of the FP7 ARITMO collaboration (Arrhythmogenic
potential of drugs, HEALTH-241679). Sensitivity, speci-
ficity and PPV for LQT, TdP and VF will be prospectively
evaluated.

Methods: Anonymised MHRA reports with details of
drug usage and symptoms were searched from 2000 to
2010 using standardised MedDRA queries (SMQs) and
text searches for adult surviving cases of drug induced
LQTS, TdP and VF (across all drugs). Statistical analyses
were carried out with SPSS version 17.0.
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Results: One hundred and sixty one adult cases of LQTS,
TdP and VF were ascertained. Prolonged QT was most
frequently reported (65.8%, n = 106) p < 0.001; com-
pared to TdP (12.4%, n = 20), VF cardiac arrest (12.4%,
n = 20), and VF (9.3%, n = 15). The mean age of pro-
longed QT cases was 59.0 [22.4] year; TdP 61.9 [18.4] year;
VF cardiac arrest cases 60.8 [15.0] year and VF 59.7 [17.8]
year. Overall there were 108 (67.1%) female cases
(p < 0.01). By category: 70.8% of Prolonged QT cases
were female (n = 75); 80% of TdP (n = 16); with 50%
VF cardiac arrest (n = 10) and 47% of VF (n = 7) cases.
The mean age of all reported cases was 59.7 [20.6] year.
The mean age of females at the time of the ADR report
was 61.9 [19.9] year, compared to males whose mean age
was 54.8 [21.8] year; however this was not significant. Pilot
studies estimate ascertainment rates using pharmacovigi-
lance reports as approximately 10–15% and PPV 20–
50%.

Conclusions: Females were significantly more likely to be
reported as LQT/TdP (p < 0.01), although there was no
statistical difference in ages between men and women with
reports of LQT/TdP. The most frequently reported diag-
nosis was ‘‘Prolonged QT’’(p < 0.01). Although there are
several potential cases eligible for recruitment into LQT/
TdP studies; pilot studies show that ascertainment rates
are likely to be modest.

664. An Electronic Causality Assessment Tool for Drug-
Induced Liver Injury

T Craig Cheetham,1 Julie Papay,2 Janet Shin,1 Fang Niu,1

Rich Murry,3 Greg Powell,2 Steph Reisinger,3 Patrick Ryan,4

Christine M Hunt.2 1Kaiser Permanente Southern California,
Downey, CA, United States; 2GlaxoSmithKline, Research
Triangle Park, NC, United States; 3United BioSource
Corporation, Harrisburg, PA, United States; 4Johnson ?
Johnson, Raleigh-Durham, NC, United States.

Background: Drug-induced liver injury (DILI) is the lead-
ing cause of acute liver failure in the US. Detecting DILI
is challenging due to its low incidence, lack of diagnostic
markers and its idiosyncratic nature.

Objectives: Develop an electronic algorithm to detect
DILI cases based on the Roussel Uclaf Causality Assess-
ment Method (RUCAM) and test it in an electronic medi-
cal record (EMR) on patients receiving medications
associated with hepatotoxicity.

Methods: We undertook a retrospective cohort study at
Kaiser Permanente Southern California. Study partici-
pants were ‡18 years old with 12 months of continuous
membership plus drug benefit prior to exposure to one
of 14 drugs commonly associated with DILI events.
Patients with a new order for at least one of the study
medications between January 1, 2003 and August 31,
2011 were eligible for inclusion. The electronic algorithm
covered seven areas of causality: (1) Time to onset; (2)
Course; (3) Risk Factors; (4) Concomitant Drugs; (5)

Non-Drug Causes; (6) Prior Hepatotoxicity Information;
and (7) Re-challenge. Operational definitions were devel-
oped in collaboration with the Observational Medical
Outcomes Partnership and DILI experts, and pro-
grammed into the electronic algorithm – an eRUCAM.
Cases were categorized based on causal evidence into five
categories ranging from ‘‘Highly Probable’’ to
‘‘Excluded’’. Rates of DILI events per 10,000 exposures
were calculated.

Results: We identified 14,925 potential DILI events fol-
lowing 3,321,835 study drug exposures. The most com-
mon type of liver injury was cholestatic 65.0% followed
by hepatocellular 29.4% and mixed 5.6%. DILI events
were categorized as either probable or highly probable in
15.5% of cases, 59.6% were identified as possible and
24.9% were listed as unlikely or excluded. The overall rate
of DILI events was 45 events per 10,000 exposures while
the rate of probable or highly probable DILI events was
6.9 per 10,000 exposures.

Conclusions: An electronic causality assessment algorithm
was developed and successfully applied to EMR data.
Validation of the eRUCAM is needed comparing these
results with the ‘‘gold standard’’ medical record review by
DILI experts.

665. Assessment of a Severity Classification Approach to
Detecting Signals of Severe Drug Induced Liver Injury (DILI)

Yingkai Cheng, Arie Regev, Karin Benoit, Indiana
Strombom. Lilly and Company, Indianapolis, IN, United
States.

Background: Severe DILI is a major safety concern in
pharmacovigilance. It is beneficial to develop a robust
method for early detection of hepatic signals.

Objectives: To assess the performance of a severity classi-
fication approach for relevant Preferred Terms (PTs) in
detecting signals of severe DILI.

Methods: We assessed a method using PTs listed in Med-
DRA’s Hepatic Standardized Queries and other relevant
PTs, such as coma. These PTs were grouped into three
categories based on severity of liver injury (A-severe, B-
non-severe, C-severity not specified). The disproportion-
ality of these categories was then analyzed using the
FDA’s Adverse Event Reporting System (AERS) based
on empirical Bayesian geometrical mean (EBGM). A
lower bound of 90% confidence interval of EBGM
(EB05) >2 for category A in two continuous quarters
was used to define a signal of severe DILI. Selected drugs
with known hepatotoxicity (i.e., troglitazone, propylthio-
uracil, nefazodone, and bosentan) and drugs without
known hepatotoxicity (i.e., statins, heparin, and venlafax-
ine) were used. For drugs with known hepatotoxicity, the
time to signal detection was compared to that of initia-
tion of regulatory action due to DILI (withdrawal or
boxed warning).
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Results: Our method detected signals of severe hepatotox-
icity for troglitazone and propylthiouracil 2–5 years ear-
lier than the time of initiation of regulatory action. No
signal of severe hepatotoxicity was detected for bosentan
which was launched with a hepatic boxed warning and ne-
fazodone which was labeled with a hepatic boxed warning
in 2002. Nevertheless, signals indicating non-severe and/or
non-specific hepatotoxicity were detected for bosentan
since launch and for nefazodone since 2005. For all nine
drugs without known hepatotoxicity, no severe hepatotox-
icity signal was detected.

Conclusions: The results indicate that a method based on
severity classification is useful in early detection of severe
hepatotoxicity and can add value to routine pharmacovig-
ilance. Nevertheless, further studies are needed to evaluate
its effectiveness.

666. Prevalence and Characterization of Potential PPI-
Clopidogrel Interaction in a Prescription Database in 2006–
2009

Cristiana M Desogus,1 Manuela Casula,1 Salvatore Riegler,2

Simona Cammarota,2 Anna Citarella,2 Enrica Menditto,2

Ettore Novellino,2 Alberico L Catapano,1 Elena Tragni.1
1Department of Pharmacological Sciences, University of
Milan, Epidemiology and Preventive Pharmacology Centre
(SEFAP), Milan, Italy; 2Faculty of Pharmacy, University of
Naples Federico II, Center of Pharmacoeconomics (CIRFF),
Naples, Italy.

Background: Recent studies discovered a potential risk
for adverse cardiovascular events associated with the dual
use of clopidogrel and omeprazole/esomeprazole. FDA
and EMA have recently discouraged the combined use of
these agents unless strongly indicated.

Objectives: The aim of this study was to assess the annual
prevalence of these potential drug-drug interactions
(pDDIs) in Campania, an Italian Region of almost
5.5 million inhabitants, from January 2006 to December
2009.

Methods: We conducted a retrospective cohort study on
the 2006–2009 Campania outpatient pharmacy databases
of residents, aged 6–95 years. Based on the ATC classifi-
cation system, prescriptions of the two proton pump
inhibitors and clopidogrel were retrieved for the analysis.

Results: Omeprazole users were 185,883 (3.4% of all
residents) in 2006, to 422,811 (7.8%) in 2009; esomep-
razole users were 181,620 (3.3%) in 2006, to 69,858
(1.3%) in 2009; clopidogrel users were 8,750 (0.2%) in
2006, to 11,893 (0.2%) in 2009. 37.9/100,000 residents
were exposed to at least one concomitant prescription
of omeprazole-clopidogrel in 2006; this rate showed a
trend towards an increase, up to 57.7/100,000 residents
in 2009. 25.4/100,000 residents were exposed to at least
one concomitant prescription of esomeprazole-clopido-
grel in 2006; this rate showed a decreasing trend, with

8.8/100,000 residents in 2009. Marketing of generic
omeprazole probably accounted for these different tem-
poral patterns. As about one out four patients with
clopidogrel received also a prescription of omeprazole/
esomeprazole, anagraphical characteristics of concomi-
tant cohorts are quite similar to those of clopidogrel
cohorts (70% men, mean age 66 years). 70–80% of
patients with concomitant events of both pDDIs
received prescription of interacting drugs in the same
day (co-prescriptions).

Conclusions: In 2009, out of almost 12,000 Campanian
patients treated with clopidogrel, 3,600 were exposed to
over 16,000 concomitant prescriptions of omeprazole/
esomeprazole, with a potential increased risk of cardiovas-
cular outcomes.

667. The EU-ADR Alliance: A Federated Collaborative
Framework for Drug Safety Studies

Eva Molero,1 Carlos Dı́az,1 Ferran Sanz,2 Jose Luis
Oliveira,3 Gianluca Trifirò,4 Annie Fourrier-Réglat,5 Mariam
Molokhia,6 Lars Pedersen,7 Scott Boyer,8 Lorenza Scotti,9

Rosa Gini,10 Ron Herings,11 Carlo Giaquinto,12 Marı́a
Isabel Loza,13 Giampiero Mazzaglia,14 Johan van der Lei,15

Miriam Sturkenboom.15 1European Projects Coordination
Office, Fundació IMIM, Barcelona, Spain; 2Research
Programme on Biomedical Informatics, Universitat Pompeu
Fabra, Barcelona, Spain; 3Instituto de Engenharia Electrónica
e Telemática de Aveiro, University of Aveiro, Aveiro, Portugal;
4URCCS Centro Neurolesi ‘‘Bonino-Pulejo’’, Messina, Italy;
5Department of Pharmacology, University Victor-Segalen
Bordeaux II, Bordeaux, France; 6Department of Epidemiology
and Population Health, London School of Hygiene and
Tropical Medicine, London, United Kingdom; 7Department of
Clinical Epidemiology, Aarhus University Hospital, Århus
Sygehus, Aarhus, Denmark; 8Safety Informatics and
Modelling, AstraZeneca R?D, Molndal, Sweden; 9Unit of
Biostatistics and Epidemiology, Department of Statistics,
Università di Milano-Bicocca, Milano, Italy; 10Epidemiologic
Unit, Agenzi Regionali di Sanità, Florence, Italy; 11PHARMO
Institute, Utrecht, Netherlands; 12Pedianet – Societa’ Servizi
Telematici SRL, Padova, Italy; 13BioFarma Research Group,
University of Santiago de Compostela, Santiago de
Compostela, Spain; 14Health Search, Italian College of
General Practitioners, Florence, Italy; 15Department of
Medical Informatics, Erasmus MC, Rotterdam, Netherlands.

Background: EU-ADR is a European research project
resulting in a computerized system exploiting data from
electronic healthcare records (EHR) for early detection of
adverse drug reactions. The system identifies drug-event
associations from epidemiological data and uses computa-
tional and text mining techniques to substantiate them in
the light of current biomedical knowledge. EHRs of
+30 million patients from several European countries are
available. The EU-ADR system has been initially built for
addressing relevant events for drug safety surveillance
such as upper gastrointestinal bleeding, anaphylactic

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 311



shock, acute renal failure, rhabdomyolysis, myocardial
infarction, etc.

Objectives: Based on the resulting system, the EU-ADR
Alliance is devised as a collaboration framework for run-
ning studies and answering drug safety questions in a fed-
erated manner, using extracted data from multiple
European private and public EHR databases.

Methods: The EU-ADR Alliance will be composed by
members bringing in relevant expertise (EHR databases,
information technologies). It is based on the concept of
federated databases, non-competition with its members,
independence and scientific interest. It will undertake com-
missioned or members individual studies and the annual
Alliance Research Plan. The advantage of running studies
through the Alliance is that more powerful studies can be
set up and run faster, given that a governance structure
and working methods are in place.

Results: EU-ADR Alliance candidate member organisa-
tions include eight European EHR database with access
to +45 million patients from Italy, Netherlands, UK,
Germany and Denmark. A proof of concept phase is
ongoing. Studies contracted by the European Medicines
Agency will utilise the EU-ADR Alliance concept and
operations. These studies concern the patterns of use of
oral contraceptives; exploring an association between car-
diac valve disorders and the use of biphosphonates and
the monitoring of the effectiveness of risk minimisation in
patients treated with pioglitazone-containing products.

Conclusions: The EU-ADR Alliance will provide an
unprecedented framework to run drug safety studies
across EHR databases with important power and speed
benefits.

668. Fragile Skin? From Sensation to Evaluation

Marek Haftek,1 Catherine Oliveres-Ghouty,2 Charles
Taieb.3 1Université Claude Bernard Lyon 1, Lyon, France;
2Dermatologyst, Dermatologyst, Paris, France; 3Public
Health, PFSA, Boulogne Billancourt, France.

Background: ‘‘Fragile skin’’ is a subjective (experienced)
and objective (clinically evaluated) perception of the skin’s
condition. ‘‘Fragile’’ skin is based on constitutional factors
concerning the structure and function of the epidermal
‘‘barrier’’ (although any disturbance of this structural bar-
rier inevitably leads to elicitation of inflammatory reac-
tion). It can thus be defined as a constitutional lower
resistance threshold to minor environmental aggressions.
Just like a baby’s skin, ‘‘fragile’’ skin is delicate and
requires special skin care which would allow strengthening
of skin’s natural protective qualities.

Objectives: The aim of this work was to evaluate the sub-
jective perception of ‘‘fragile skin’’, i.e., to see whether the
notion of ‘‘fragile skin’’ has a precise connotation with
adult subjects from four different countries with diverging

cultural, ethnical and geographical background: France,
Spain, Sweden and Japan

Methods: In each of the four countries, a sample represen-
tative of the overall adult population was prepared by the
CSA Santé. A series of questions were asked, including:
‘‘Do you think that you have fragile skin?’’ A total of
4,500 subjects were questioned.

Results: At the Question: ‘‘Do you have fragile skin’’:
29% of French, 34% of Spanish, 25% of Swedish and
52% of Japanese respondents answered ‘‘yes’’. It was
therefore observed that approximately one-third of the
European population considered their skin to be fragile,
while for Japan it was one in two persons. Trends accord-
ing to gender were identical in all countries, with women
consistently higher in number to express the sentiment of
having fragile skin: 39% in France, 33% in Spain, 28% in
Sweden and 59% in Japan

Conclusions: This evaluation of representative popula-
tions provides a series of unprecedented responses in terms
of subjective perception of fragile skin. These results now
need to be confirmed by objective evaluation on the basis
of relevant and specific tests. The nature of the correlation
between the dermatosis and the propensity to claim to
have fragile skin also needs to be specified. The notion of
fragile skin is evidently a part of the personal experience
of a non negligible portion of any given country’s popula-
tion addressed in this study.

669. Drug Screening Tests Improve Treatment Retention in a
Cohort of Outpatients Starting Opioid Substitution Therapy

Julie Dupouy,1,2 Lise Dassieu,3 Robert Bourrel,4 Jean
Christophe Poutrain,2 Serge Bismuth,2 Stéphane Oustric,2

Maryse Lapeyre-Mestre.1 1Pharmacoepidemiology Team,
INSERM UMR1027 – University of Toulouse III, Toulouse,
France; 2Department of Family Medicine, University of
Toulouse III, Toulouse, France; 3LISST-CERS UMR 5193,
University of Toulouse II, Toulouse, France; 4Regional Level
‘‘Midi Pyrénées’’ of Medical Department, French Health
Insurance, Toulouse, France.

Background: According to French guidelines concerning
opioid substitution treatment (OST), drug screening tests
are recommended for the follow-up of opioid-dependent
patients. However, their value in ambulatory practice has
not been studied.

Objectives: To assess the value of drug tests in the thera-
peutic management of opioid-addicted patients in an out-
patient setting.

Methods: A retrospective cohort was built from the Janu-
ary 2009 to June 2011 data of the French health insurance
system database for the Midi-Pyrenees region. Patients
starting opioid substitution treatment, defined as patients
with no reimbursement for an opioid substitute during the
previous 6 months, were included from July 2009 and fol-
lowed for 12–24 months. Two groups of patients were
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defined: the drug test group (at least one drug test reim-
bursement) and a control group (no drug test reimburse-
ment). The primary outcome measure was OST retention.
Statistical analysis used a Cox model adjusted for poten-
tial confounding factors. Drug test exposure was modeled
as a time-dependent variable with a single change.

Results: The cohort included 1,507 patients (median age
32 ± 13 years, 75% men) of whom 72% received bupr-
enorphine and 28% methadone. Median OST retention
was 91 days (3 months). The 6-month retention rate was
35.3% (95% CI: 32.9%–37.8%). During follow-up, 36
subjects (2.4%) had at least one drug test reimbursement.
Median treatment retention was 88 days in the control
group and 243 days in the drug test group (p < 0.001).
With a multivariate Cox model, a drug test was a
protective factor for treatment retention with a relative
risk of 0.37 (95% CI: 0.21–0.65).

Conclusions: Use of a drug screening test in follow-up of
opioid substitution treatment, although rarely prescribed,
significantly improved treatment retention.

670. Abstract withdrawn by author.

671. Baseline Burden of Heart Failure Limits Benefit of ICD
for Elderly Recipients

Chih-Ying Chen,1 Lynne W Stevenson,2 John D Seeger,1

Lauren Williams,1 Jessica J Jalbert,1 Andrew Rothman,1

Garrick C Stewart,2 Soko Setoguchi.1,3 1Division of
Pharmacoepidemiology and Pharmacoeconomics, Department
of Medicine, Brigham and Women’s Hospital, Harvard
Medical School, Boston, MA, United States; 2Cardiovascular
Division, Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA, United States; 3Duke Clinical Research
Institute, Durham, CA, United States.

Background: Survival benefit after Implantable Cardio-
verter Defibrillator (ICD) implantation for primary pre-
vention (primary ICD) may differ between trial
populations and elderly recipients.

Objectives: To assess survival after primary ICD in rela-
tion to the impact of baseline heart failure (HF) burden.

Methods: Linking data from the CMS ICD registry and
the Medicare files (05–08), we identified primary ICD
recipients ‡66 years with ejection fraction £35%. Prior
HF hospitalizations and length of current hospitalization
prior to implantation were used to define HF burden. All
cause mortality curves, estimated crude mortality and
adjusted hazard ratios (HRs) were constructed using pro-
portional hazards regression.

Results: Of 66,974 ICD recipients (73% male, 88%
white, mean age 75), 11,876 (18%) died during a mean
follow-up of 1.4 years (3-year mortality 31%, which was
higher than that in major primary ICD trials). The num-
ber of prior HF hospitalizations and length of hospital-

ization prior to implantation each predicted shorter
survival post-ICD. Mortality at 3-year was 60% for
recipients with ‡3 prior HF hospitalizations, vs. 27% in
patients without prior HF hospitalizations (adj. HR 3.3).
Mortality at 3-year was 25% in patients who received
ICD on admission day vs. 52% in those with >1-week
hospitalization prior to implantation (adj. HR: 3.2).
From the number of prior HF hospitalizations and
length of hospitalization prior to implantation, we
defined four levels of HF burden that showed distinct
post-implantation survival. Mortality at 3 years ranged
from 21% in the half of patients with low HF burden to
63% among 1,661 patients with the highest burden.
Median survival in high and very high HF burden
patients was three and 1.7 years, respectively.

Conclusions: Nearly one third of elderly ICD recipients
died by three years, limiting the survival benefit and cost-
effectiveness that derive from trial populations. However,
those patients with low HF burden (no prior hospitaliza-
tion who received ICDs on the admission day) had similar
survival to the younger subjects in trials. Pre-existing
chronic and acute HF burdens should be considered when
anticipating benefit from primary ICDs in elderly patients.

672. Effect of Physician and Hospital Experience on
Outcomes Following Carotid Artery Stenting (CAS)

Jessica J Jalbert,1 Marie D Gerhard-Herman,1 Louis L
Nguyen,1 Andrew T Rothman,1 Lauren A Williams,1 Chih-
Ying Natasha Chen,1 John D Seeger,1 Soko
Setoguchi.2 1Brigham and Women’s Hospital/Harvard
Medical School, Boston, MA, United States; 2Duke Clinical
Research Institute, Durham, NC, United States.

Background: Physician and hospital experience may alter
outcomes following CAS.

Objectives: To quantify the effect of physician and hospi-
tal experience on outcomes following CAS in Medicare
patients.

Methods: We identified Medicare beneficiaries ‡66 years
undergoing CAS between 2005 and 2009. We quantified
the association between (1) past-year CAS volume; and
(2) annualized CAS volume (if length of CAS experience
‡6 months) on 30-day mortality and length of index hos-
pital stay (LOS) at the physician- and hospital-level, using
modified Poisson regression (mortality) and linear regres-
sion (LOS) adjusting for age, gender, and race, and testing
for trends across experience levels.

Results: Crude 30-day mortality risk was 1.9% (95% CI:
1.7–2.0) and mean LOS was 2.7 ± 4.3 (range: 0–92)
among 33,108 CAS procedures performed by 2,815 physi-
cians. Median past-year and annualized CAS volume was
7 (Interquartile Range [IQR]: 3–17) and 12 (IQR: 6–22),
respectively. There was a significant downward trend
(p < 0.0001) in crude 30-day mortality with increasing
past-year CAS physician volume; 2.6% for zero; 2.1% for
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1–4; 2.0% for 5–9; 1.6% for 10–19; 1.4% for 20–24; and
1.3% for ‡25 past-year CAS volume. Relative to patients
treated by physicians with no past-year CAS experience,
adjusted 30-day mortality risk was 0.5 (95% CI: 0.3–0.7)
for physicians performing ‡25 CAS. Greater CAS hospital
volume was also associated with lower mortality. Crude
30-day mortality risk was 2.4% for institutions perform-
ing <10 past-year CAS; 2.0% for 10–19; 1.8% for 20–39;
and 1.3% for ‡40 (p-value for trend: <0.0001). Adjusted
30-day mortality risk for patients undergoing CAS in hos-
pitals with ‡40 past-year CAS was 0.5 (95% CI: 0.4–0.7),
relative to patients treated in hospitals performing <10
CAS. There was a significant downward trend in mean
LOS with greater physician and hospital experience.
Increasing annualized CAS experience had a consistent
inverse association with mortality.

Conclusions: Larger physician and hospital CAS volume
is associated with more favorable peri-procedural out-
comes in Medicare patients. Real-world studies evaluating
CAS performance should consider accounting for experi-
ence.

673. Abstract withdrawn by author.

674. Abstract withdrawn by author.

675. Probabilistic vs. Deterministic Linkage of Large Device
Registries to Medicare Data

Soko Setoguchi,1 Jessica A Myers,2 Jessica J Jalbert,2 Chih-
Ying Chen.2 1Duke Clinical Research Institute, Duke
University School of Medicine, Durham, United States;
2Division of Pharmacoepidemiology, Brigham and Women’s
Hospital and Harvard University, Boston, United States.

Background: Record linkage can enhance data quality in
comparative effectiveness research. Deterministic linkage,
a method often relying on exact matches on one or more
linkage variables, can result in false-negative linkages
when values for linkage variables are missing or have
errors. Probabilistic linkage could overcome this problem.

Objectives: To assess the performance of probabilistic vs.
deterministic linkage of a medical device registry with
Medicare claims data.

Methods: We linked hospitalizations for implantable car-
dioverter-defibrillator (ICD) placement in a CMS ICD
registry and Medicare inpatient files. We employed prob-
abilistic linkage using admission date, Social Security
number, birth date, sex, and provider ID. We assessed
the distribution of linkage weights and the number of
linked records at different weights. We also calculated
the positive predictive values (PPVs) of the linkages at
various weight cutoffs using the duplicate method. We
then compared the performance of probabilistic vs. deter-
ministic linkage using PPV = 90 as a cutoff for probabi-

listic linkage, and identified patterns of nonmatching for
those linked by probabilistic but not by deterministic
linkage.

Results: Of 16,225 linkable records for ICD placements,
14,667 (90%) to 9,638 (63%) were linked using different
cutoffs of the linkage weight ranging from 7 to 26. Corre-
sponding PPVs included 62% at linkage weight 14 and
99.6% at weight 26. Deterministic linkage requiring exact
matching for the same variables identified 9956 (61%)
matches between the same data sources, 12% less than the
number of matches identified by probabilistic linkage
using weight 20 (PPV = 90%) as a cutoff. There were
1,402 pairs matched by probabilistic linkage but not by
deterministic linkage. Among these, 90% had discrepant
values for only 1 variable and 10% had nonmatching val-
ues for two or more variables.

Conclusions: Probabilistic linkage can increase the num-
ber of linkages moderately by reducing false-negatives
compared to deterministic linkage in our ICD registry
example. Further studies are needed to understand the
validity of the duplicate method to calculate PPVs and
identify situations when probabilistic linkage provides
greater benefits.

676. Descriptive Epidemiology of Medical Device Use among
Patients with Breast, Lung or Prostate Cancer in the National
Inpatient Sample

Carrie M Kuehn,1 Heather N Watson,2 Kevin L Ong,3

Muhima A Mohamed,1 Jorge A Ochoa,1 Jon P
Fryzek.4 1Exponent, Inc, Bellevue, WA, United States;
2Exponent Inc, San Francisco, CA, United States; 3Exponent
Inc, Philadelphia, PA, United States; 4Exponent Inc,
Washington DC, United States.

Background: Cancer patients may undergo treatment with
a medical device for conditions in addition to their cancer
diagnosis. Little is known about cancer patients undergo-
ing implantable medical device (IMD) procedures.

Objectives: To explore the epidemiology of cancer
patients undergoing IMD procedures.

Methods: We conducted an exploratory analysis of
Nationwide Inpatient Sample (NIS) data from 2000 to
2009. We used ICD-9 codes to identify patients with inpa-
tient stays for cardiovascular, orthopaedic and urologic
procedures. Cancer patients were identified using ICD-9-
CM codes for lung (162–163.9), breast (174–174.9), and
prostate (185) cancer. Characteristics of cancer patients
undergoing IMD procedures were compared with non-
cancer patients undergoing the same procedures.

Results: From 2000 to 2009, breast, prostate, and lung
cancer patients underwent 5,656, 18,268, and 11,549 car-
diovascular, orthopaedic, or urology implant procedures,
respectively. Among those with breast cancer, 20% were
cardiovascular, 64% orthopaedic, and 15% urologic pro-
cedures. Among those with prostate and lung cancer
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respectively, 32% and 27% were cardiovascular, 38%
and 38% orthopaedic, and 31% and 36% urologic pro-
cedures. Breast, prostate, and lung cancer patients com-
prised <2% of all cardiovascular, orthopaedic, or
urologic procedures in this time period. Length of stay
(LOS) was higher among those with cancer undergoing
IMD procedures compared to non-cancer. Among lung
cancer patients, hospital charges were higher for all pro-
cedures compared to non-cancer patients; this increased
cost was not observed among breast and prostate cancer
patients.

Conclusions: Preliminary results indicate that many can-
cer patients undergo IMD procedures. These patients
experience longer LOS and higher costs for IMD proce-
dures. Our analysis informs research to identify medical
device related patterns of care among cancer patients, and
lays a foundation for future research aimed at understand-
ing the relationship between IMDs, cancer treatment, and
patient outcomes.

677. Estimates of Invasive Home-Use Medical Device Adverse
Events Resulting in Hospitalization

Veronica V Sansing, George Aggrey, Brockton
Hefflin. Division of Epidemiology, Food and Drug
Administration, Silver Spring, MD, United States.

Background: The number of invasive medical devices
(implanted/intra-orifice) used outside the hospital contin-
ues to increase; the public health burden of serious adverse
events (AE) associated with these devices is unknown.

Objectives: To determine national estimates for AEs asso-
ciated with invasive home-use medical devices resulting in
hospitalization.

Methods: From October 2008 to September 2009, reports
of 347 medical device–associated AEs for invasive home-
use devices resulting in hospitalization were collected using
the National Electronic Injury Surveillance System (NEI-
SS), which collects information on product-related injuries
from the emergency department records of a national
stratified probability sample of hospitals. The reports were
used to estimate annual number of medical device–associ-
ated adverse events as well as number of AEs associated
with specific devices [Global Medical Device Nomencla-
ture (GMDN)], injury diagnoses, and demographics. A
phone survey of injured patients was conducted to gather
information on event details and patient experience

Results: Total estimated number of AEs associated with
invasive home-use devices was 34,042 (95% confidence
interval = 9,726–58,358). Device groups with the highest
estimates of adverse-events were cardiovascular (defibrilla-
tors, cardiac pacemakers), orthopedic (joint prostheses,
cervical spine immobilization systems), and gastro-urolog-
ical (gastrointestinal tubes, peritoneal dialysis catheters).
Prevalent types of AEs involved device infection, disloca-

tion, shunt malfunction, and inappropriate pacing.
Approximately 70% of patients did not receive training/
instructions for device operation.

Conclusions: Serious adverse events associated with inva-
sive home-use devices account for a significant estimated
number of product-related emergency department visits.
Patient education regarding their device may impact the
occurrence and outcome of AEs. Future analyses of AEs
will provide better insight into this issue.

678. Coding of Ophthalmic Medical Device Adverse Event
Reports: A Comparison of FDA Patient Problem Codes and
MedDRA

Fred Schneiweiss, Dorian Villeags, Wendy Ye, Osas Ayela-
Uwangue, Samuel Yonren. Epidemiology, Alcon Labs, Fort
Worth, TX, United States.

Background: Medical Device adverse event reports in the
US are submitted to FDA using a coding thesaurus
known as FDA Patient Problem Codes. Drug adverse
event reports are submitted to FDA using MedDRA
codes.

Objectives: This study looks at the similarities and differ-
ences between both thesauri as they relate to ophthalmic
Medical Device reports.

Methods: In March 2011, MedDRA was added to Al-
con’s safety database for Medical Devices. Double coding
using FDA Patient Problem Codes and MedDRA codes
ensued. The goal of double coding was to determine the
adequacy of MedDRA coding for medical device safety/
risk assessment purposes. At the end of March 2012, a 1-
year study of coding for safety will occur. At the time of
this abstract, a 100 case sample from January 2012 was
extracted from the database along with both sets of codes.
Preliminary data comparing one-to-one matches, similar
medical concept matches, and non-matches were made.

Results: One hundred medical device adverse event cases
containing 164 adverse events were extracted from the
medical device safety database. Fifty-two percent (85
codes) had one-to-one matches. Eighteen per cent (29
codes) were similar in medical concept, but were not exact
matches. In 30% (50 codes), there was no concordance
between FDA Patient Problem Codes and MedDRA.

Conclusions: Preliminary analysis of coding ophthalmic
medical device reports with MedDRA suggests that Med-
DRA may be useful for individual and aggregate safety
analysis of ophthalmic medical device reports. Where
MedDRA terms did not match Patient Problem Codes,
MedDRA terminology was more specific in identifying an
event. These results are tempered by the fact that a limited
dataset was used for analysis. A more thorough analysis
using 12 months worth of coding will be available after
April 1, 2012.
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679. Cost-Utility Analysis of Antihypertensive Medications in
Nigeria: A Decision Analysis

Obinna I Ekwunife, Charles E Okafor, Charles C
Ezenduka. Clinical Pharmacy and Pharmacy Management,
University of Nigeria, Nsukka, Enugu; Health Policy Research
Group, Enugu, Nigeria.

Background: Prevalence of hypertension is on the rise in
most African countries while control remains poor. Many
effective drugs are available for control of high blood
pressure in hypertensive patients living in low income
regions. The use of cost-effective drugs will ensure efficient
use of financial resources in a low income nation like
Nigeria.

Objectives: The objective of this study was to evaluate the
cost-effectiveness of drugs from four classes of antihyper-
tensive medications for use in management of hyperten-
sion in Nigerians without compelling indication to use a
particular antihypertensive drug.

Methods: The study employed decision analytic modeling.
Interventions were obtained from a meta-analysis. The
Markov process model calculated clinical outcomes and
costs during a life cycle of 30 years of 1,000 hypertensive
patients stratified by three cardiovascular risk groups,
under the alternative intervention scenarios. Quality
adjusted life year (QALY) was used to quantify clinical
outcome. The average cost of treatment for the 1,000
patient was tracked over the Markov cycle model of the
alternative interventions and results were presented in
2010 US Dollars. Probabilistic cost-effectiveness analysis
was performed using Monte Carlo simulation, and results
presented as cost-effectiveness acceptability frontiers.
Expected value of perfect information (EVPI) and
expected value of parameter perfect information (EVPPI)
analyses were also conducted for the hypothetical popula-
tion.

Results: Thiazide diuretic was the most cost-effective
option across the three cardiovascular risk groups. Cal-
cium channel blocker was the second best for moderate
risk and high risk with a willingness to pay of at least
2000$/QALY. The result was robust since it was insensi-
tive to the parameters alteration.

Conclusions: The result of this study showed that thiazide
diuretic followed by calcium channel blocker could be a
feasible strategy in order to ensure that patients with
hypertension are better controlled.

680. Pharmacoeconomic Analysis of the Basic Care of
Hypertension and Other Associated Cardiovascular Risk
Factors

Ghizlane Berrada El Azizi,1 Samir Ahid,1 Saadia Abir,2

Fedoua Ellouali,3 Amine El Majhad,3 Mouna Charif
d’Ouazzane,3 Sahar Mouram,3 Abdelali Boukili,4

Mohammed Cherti,3 Yahia Cherrah.1 1Pharmacology -
Toxicology, Faculty of Medicine – Pharmacy, Rabat,
Morocco; 2Department of Cardiology, Clinic Agdal, Rabat,
Morocco; 3Department of Cardiology, Hospital Ibn Sina,
Rabat, Morocco; 4Department of Cardiology, Mohammed V
Hospital Military instruction, Rabat, Morocco.

Background: The intensive efforts in the management of
cardiovascular risk factors pull a higher cost of the treat-
ment.

Objectives: The objective of this study is to estimate the
impact of hypertension on the cardiovascular complica-
tions and to analyze its cost of care.

Methods: This is a prospective study between November
2010 and February 2012, concerning 742 patients with
essential hypertension followed in the outpatient of cardi-
ology, at the city of Rabat.

Results: According to the classification of Framingham,
437 (58.9%) have complicated hypertension (i.e., associ-
ated with diabetes and/or nephropathy). Diabetes was the
main cardiovascular disease associated with hypertension,
it was found in 205 (47%) patients. The annual direct cost
of the care per hypertensive patient without any complica-
tions has been estimated in an average of 698.2 Euro vs.
837.7 Euro for the hypertension associated with other car-
diovascular risk factors. Laboratory tests represented a
small proportion of this cost, between 6.6% (46.3 Euro)
for patient with hypertension disease without any health
problem and 8.64% (72.3 Euro) for hypertension associ-
ated with other cardiovascular risk factors. While the ther-
apeutic treatment of hypertension represents the largest
proportion of the global cost 578.3 Euro for hypertensive
patient without any health difficulties 596.6 Euro for
hypertension associated with other cardiovascular risk fac-
tors. The therapeutic annual management for hypertensive
patients without any complications estimated to 138.6
Euro [-7.1–284.3] and 266 Euro [37.4–494.6] for mono-
therapy and double-therapy respectively. While the thera-
peutic annual management for hypertensive patients
associated with other cardiovascular risk factors was esti-
mated to 138.6 Euro [-7.1–284.3], 319 Euro [181.5–456.4],
473.1Euro [325.1–621.1] and 723.5 Euro [571.8–875.3], for
monotherapy, double-therapy, triple-therapy and quadri-
therapy respectively.

Conclusions: In Morocco, the treatment remains expen-
sive because of the low purchasing power and lack of
widespread coverage by health insurance.
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681. The Cost of Hospitalization of Hip Osteoarthritis
Patients in France in 2010

Charles Taieb. Public Health and Quality of Life, PFSA,
Boulogne Billancourt, France.

Background: The last study evaluating the cost of osteoar-
thritis in France dated on 2005.

Objectives: Evaluate the cost of hospitalization of hip
osteoarthritis patients in France in 2010.

Methods: For hospital stays (medical, surgery and obstet-
rics) and f or patients treated under Follow-up care and
Rehabilitation (formerly ‘‘halfway house’’), use of the
PMSI data .The evaluation we carried out is based on the
last 2 years of available data – 2009 and 2010.

Results: In France, around 90,000 patients are treated
every year in hospitals for hip osteoarthritis (figures from
2009/2010). Fifty-five percent of these patients are female,
and 45% are male, with an average age of 70. The average
hospital stay was 9 days (9.5 average per patient per year).
The average annual treatment cost for one patient is
estimated at around €7100 44% of patients are then trea-
ted with rehabilitation, of which 66% are women. The
average age of these patients is 73. Each patient stays for
an average of 32 days, either full or partial hospitalization
with functional reeducation or medical follow-up treat-
ment. The average annual treatment cost of a patient in
rehabilitation is estimated at around €6,593. In total, the
annual cost of a patient treated in hospital (hospi-
tal + rehabilitation) for hip osteoarthritis in 2010 is esti-
mated at €10,000. In total, the overall annual cost for all
patients undergoing hospital treatment in 2010 is esti-
mated at €1 145 million euros.

Conclusions: The last study evaluating the cost of osteoar-
thritis in France (COART –Le Pen and coll, Revue du rhu-
matisme, December 2005) reported 127 000 short-stay
admissions, 175,000 follow-up and/or rehabilitation treat-
ment days, and 118,000 knee or hip replacements, the over-
all cost of hospitalizations is therefore 820 million euros in
2002. Our evaluation demonstrates that this cost evalua-
tion is outdated, as the amount is lower than the overall
cost of hospitalizations linked to osteoarthritis of the hip.

682. The Medication Adherence Report Scale (MARS-5) in a
Swedish Sample with Bipolar Disorder – A Pilot Study

Ann-Charlotte Mårdby,1 Annika Bäck,1 Rob Horne,4

Mikael Landén,3 Karolina Andersson Sundell.2 1Public
Health and Community Medicine/Social Medicine, Medicine,
University of Gothenburg, Gothenburg, Sweden; 2Nordic
School of Public Health, Gothenburg, Sweden; 3Psychiatry and
Neurochemistry, Neuroscience and Physiology, University of
Gothenburg, Gothenburg, Sweden; 4Centre of Behavioural
Medicine, School of Pharmacy, University of London, London,
United Kingdom.

Background: Bipolar disorder (BD), a chronic mood dis-
order, is often treated with mood stabilising medications.

For patients with BD, non-adherence (20–50%) is associ-
ated with cognitive impairment, increased number and
lengths of relapses, and hospitalisations. Medication
Adherence Report Scale-5 (MARS-5) and the four-item
scale Morisky Medication Adherence Scale (MMAS-4)
measures adherence to medical treatments. They have not
been compared in a sample with BD.

Objectives: To test the functionality of the Swedish trans-
lation of the MARS-5 and to compare this questionnaire
with the MMAS-4 in a sample using mood stabilising
medicines for BD.

Methods: The sample (n = 47, 70% women), in this
cross-sectional pilot study, was recruited through patient
education sessions and meetings, newsletters and home
pages of Patient Association in Sweden. The participants
received a questionnaire including the Swedish transla-
tions of the MARS-5 and the MMAS-4, and background
questions. Reliability was examined for internal consis-
tency (Cronbach’s a) and test-retest (intraclass correlation
[ICC], MARS-5: Pearson’s correlation coefficient [r],
MMAS-4: Spearman’s rho [q]). The acceptability of the
MARS-5 was examined with a correlation analysis
(MARS-5 vs. MMAS-4) and for face validity.

Results: Adherent behaviour was categorised with 53.3%
of the sample when using the MARS-5 and 82.6% with
the MMAS-4. The internal consistency was 0.66 for the
MARS-5 and 0.37 for the MMAS-4. The test-retest of
the MARS-5 resulted in r = 0.90 and ICC = 0.91. For
the MMAS-4 the corresponding values were q = 0.84
and ICC = 0.85. The correlation between the MARS-5
and the MMAS-4 was 0.55. The face validity resulted in
four comments regarding difficulties in answering the
MARS-5.

Conclusions: The Swedish translation of the MARS-5
showed good psychometric properties. This adherence
questionnaire ought to be used when measuring self-
reported adherence in a Swedish sample with BD.

683. The Impact of Abuse Deterrent Formulations on
Outcomes Associated with Prescription Opioid Abuse

Carl L Roland,1 David A Brown.2 1Primary Care Business
Unit, Pfizer Inc, Cary, NC, United States; 2Epidemiology,
PAREXEL International Corporation, RTP, NC, United
States.

Background: Prescription opioid abuse (RxOA) is behav-
ior associated with serious outcomes, overdose, addiction,
and death. The FDA has approved both immediate-
release (IR) and extended-release (ER) opioids designed to
deter common forms of tampering, defined as manipulat-
ing a dosage form to change its drug delivery, and includes
crushing/chewing then swallowing; crushing ? snorting;
and crushing, dissolving, ? injecting. These formulations
are often referred to as abuse deterrent formulations
(ADF), although no opioid yet has that designation in its
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prescribing information; substantial evidence of abuse
deterrence in the community is needed. However, if ADF
formulations are successful in deterring abuse, it is reason-
able to expect to change health-related outcomes.

Objectives: To evaluate the potential impact of RxOA-
associated outcomes after the introduction of an ADF
designed to deter abuse by tampering.

Methods: An opioid Budget Impact Model [AGWhite, et
al. Appl Health Econ Health Policy 2009;7(1):61–70] was
utilized to evaluate the impact on RxOA-associated out-
comes after an ADF is introduced in the market. The
model accounts for an ADF’s population exposure, its
effectiveness to deter abuse, and methods of abuse. The
metric used was the number of episodes/medical events
avoided for emergency department [ED] visits, hospital-
izations, and injection-related diseases. Population expo-
sure was modeled equally for each of the ER and IR
opioids and was varied from 25 to 75%. Effectiveness was
modeled using a range from 25% to 75%.

Results: The model estimates an ADF that is 25% effec-
tive in deterring abuse-by-tampering could avoid 42,809–
128,426 ED visits, 28,350–85,050 hospitalizations, and
5,959–17,833 injection-related diseases based on 25% or
75% population exposure, respectively. Alternately, an
ADF that is 75% effective could avoid 128,426–385,157
ED visits, 85,050–255,071 hospitalizations, and 17,833–
53,543 injection-related diseases based on 25% or 75%
exposure, respectively.

Conclusions: An ADF has the potential to markedly
reduce RxOA related outcomes in the US, and is depen-
dent on both the product’s effectiveness and having suffi-
cient population exposure.

684. Factors Associated with Quality of Life in Patients with
Chronic Hepatitis B in Brazil

Alessandra M Almeida,1 Isabel C Gomes,2 Anderson L
Silva,3 Gustavo LA Oliveira,1 Cristina MR Brandão,1

Mariângela L Cherchiglia,1 Eli Iôla G Andrade,1 Francisco
A Acurcio.1,2 1Department of Preventive and Social Medicine,
Universidade Federal de Minas Gerais (UFMG), Belo
Horizonte, MG, Brazil; 2Department of Statistics,
Universidade Federal de Minas Gerais (UFMG), Belo
Horizonte, MG, Brazil; 3Department of Social Pharmacy,
Universidade Federal de Minas Gerais (UFMG), Belo
Horizonte, MG, Brazil.

Background: Studies of quality of life related to health are
important for evaluation of chronic diseases, but are
scarce for chronic hepatitis B (CHB).

Objectives: Evaluate the quality of life, socio-economic
and demographic aspects, factors related to health, disease
diagnosis and type of health services utilized by patients
with CHB, from April to July 2009, using medicines pro-
vided by National Health System (SUS).

Methods: A questionnaire was developed to collect data.
To assess the quality of life was used EuroQol-5D (EQ-
5D) questionnaire.

Results: Were interviewed 102 patients, mean age of
48.17 years, predominantly male, married and depends
exclusively on SUS, 67.0% of patients started treatment
with lamivudine. Low mean of quality of life were
observed for patients with low education, who were hos-
pitalized, with poorer perception of health status, which
failed to perform daily activities, in bed due to illness,
had no health insurance, with later stages of the disease
and had no income in the last month (p < 0.05). For
the multiple regression model, the variables in the final
model were: sex, perceived health status, failure to per-
form daily activities and in bed due to illness, classifica-
tion of health status, income in the last month being
responsible for 27.53% of the variability of the quality of
life measure. Reductions of quality of life were observed
in the mean value for females (-0.0819), for those who
had no income in the last month (-0.0747) compared to
who had; who perceived their health worse (-0.1579),
compared with better perception and those with cirrhosis
(-0.0364), hepatocellular carcinoma (-0.3449) and trans-
plantation (-0.1990) compared to patients without cirrho-
sis. Analysis of residues showed that the model shows
good fit, with an average close to zero, no violation of
the assumption of homoscedasticity and the absence of
outliers.

Conclusions: CHB presented an important impact on
quality of life of patients and these results may be useful
for pharmoeconomic evaluations.

685. The Impact of Therapy Intensification to Blood Pressure
Outcome on the Ambulatory Hypertensive Patients: An
Observational Study in Indonesian Hospital

Rita Suhadi,1,2 Iwan Dwiprahasto,1 Jarir Atthobari,1

Bambang Irawan.1 1Faculty of Medicine, Gadjah Mada
University, Yogyakarta, DI Yogyakarta, Indonesia; 2Faculty
of Pharmacy, Sanata Dharma University, Yogyakarta, DI
Yogyakarta, Indonesia.

Background: Intensive blood pressure (BP) management
reduced the cardiovascular event. Therapy intensification
(TI) improved BP level better than medication adherence;
however, TI in clinical setting was relatively low and
became the barrier in BP control.

Objectives: To compare TI-score and BP level between
Group 1 (n = 401) patients with CVD risk factors and
BP target of £130/80 mmHg; Group 2 (n = 268) no risk
and BP target of £140/90 mmHg. To know if the effect of
TI was better than adherence on BP level.

Methods: The cohort study was done in four hospitals
January to May 2011. The subject criteria were adult,
hypertension, ‡2 ambulatory visits; and not in hemodialy-
sis procedure. TI and adherence were calculated using
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standard-based method and mean possession ratio respec-
tively. Subject blood pressure (BP) was categorized into
four subgroups, i.e., good; bad; improved; and declined
BP control. Comparison was applied to TI-score, adher-
ence, and target–final visit BP level (DSBP/DDBP). The
relationship between TI-score and BP control were ana-
lyzed with Pearson correlation.

Results: The most frequently prescribed hypertensive
drugs were similar between groups, i.e., amlodipin, valsar-
tan, and bisoprolol. Group 1 had older age; more visit fre-
quencies, more males, and less hypertensive drugs
(p < 0.05). Final BP in both groups was higher than the
target; The DSBP/DDBP in Group 1 and 2 was (-)
13.9 ± 17.4/(-) 1.0 ± 9.4 mmHg and (-) 9.0 ± 18.5/
0.9 ± 9.3 mmHg (p < 0.05). Adherence level was high
(0.8); patients with final BP met the target was low (40%);
and TI score was low (-0.4) (p > 0.05). BP control sub-
groups consisted bad 45.9% vs. 38.1%, good 13.2% vs.
23.5%, improved 23.9% vs.17.5%. TI-score and SBP had
significant correlation with medium level (r = 0.4–0.6),
TI correlated weakly with DBP (r = 0.2–0.4), but there
was no correlation between adherence and BP level.

Conclusions: Group 1 and 2 had similar TI-score, adher-
ence level, and proportion of patients met the target.
Group 1 had worse outcome based on the proportion of
good and bad control subgroups; and DSBP/DDBP level.
TI-score correlated with SBP significantly in medium
level.

686. Osteoarthritis in France the Cost of Ambulatory Care in
2010

Charles Taieb. Public Health and Quality of Life, PFSA,
Boulogne Billancourt, France.

Background: In France, the cost of an osteoarthritic
patient has not been estimated for several years. (2005)

Objectives: The aim of the study was to evaluate the
annual cost of the treatment given to osteoarthritic
patients by GP.

Methods: The cohort was made up of patients who were
diagnosed with osteoarthritis between April 2009 and
March 2010 (IMS Disease Analyzer database) The cost
includes all medical cost to the patients in the cohort, and
colligated in the Disease Analyzer database (all consulta-
tions with GPs and all resulting drug prescriptions). The
evaluated cost is therefore the annual cost of treatment
given to an osteoarthritic patient.

Results: Eighteen thousand and nine hundred seventy-six
patients suffering from osteoarthritis were followed. For
these patients, who had an average age of 66, all consulta-
tions with GPs as well as all resulting drug prescriptions
were valued both in terms of societal cost and cost to
health insurance. The average annual cost of disease man-
agement by a GP of a patient suffering from osteoarthritis
is therefore valued at €755 societal cost, of which around

60% (€447) is paid by health insurance. The annual cost
of treatment by a GP of a patient suffering from hip
osteoarthritis is significantly lower at the societal level
(€715) than at the health insurance level (€425) compared
to patients suffering from osteoarthritis in the knee or else-
where, despite their higher age.

Conclusions: No literary data evaluating the cost of an
osteoarthritic patient currently exists. The closest data is
that produced by a COART� France study (Le Pen and
coll, Revue du rhumatisme, December 2005). The preva-
lence of osteoarthritis has been estimated at around 4 mil-
lion sufferers, even though this figure may be
conservative, we can estimate that the cost of osteoarthri-
tis treatment is around 3 billion euros. We are sure that
further data will be added to existing ones.

687. Abstract withdrawn by author.

688. Lund Integrated Medicines Management (LIMM)-
Model Improves the Health Care Process and Patient
Outcomes

Tommy Eriksson. Clinical Pharmacology, Lund University,
Lund, Sweden.

Background: The effects from clinical trials are hard to
achieve in standard care and there is risk of negative
patient consequences and costs, especially in elderly
admitted to hospital.

Objectives: To develop a systematic model for improving
therapeutic outcomes for the patient and the society.

Methods: Analysis of problems in the standard patient
medication process starting at admission. A structured
model based on medication- reconciliation and review
including specific tools, checklists and responsibilities
was developed. The clinical pharmacist is the catalyst
for improvement in the care team, but each member
has their specific responsibilities. Studies were per-
formed at medicine wards on a university and local
hospital. All studies were prospective, controlled and
compared LIMM-activities to ‘‘standard care. Blinded
evaluations and established criteria and statistical tests
were used.

Results: Fourteen scientific publications, 4 PhD- and 30
MSc-thesis has been performed. Among 210 patients there
was a greater decrease in the number of inappropriate
drugs in the intervention group (60% [95% CI 51–67%]
vs. 44% [95% CI 34–52%]; [p = 0.011]).There was six
revisits to hospital in the intervention group judged as
‘‘possibly, probably or certainly drug related’’, vs. 12 in
the control group (p = 0.047). Primary care contact due
to medication errors was reduced. In the intervention
group 11/248 (4.4%) needed care because of medication
errors compared with 16/179 (8.9%) in the control group
(p = 0.049). There was a reduced risk of any conse-
quences due to medication errors, p = 0.005. LIMM-
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model is also time and cost saving. The pharmacist spend
1 hour for each patient and physicians and nurses at hos-
pital and in primary care saves at least 2 hours. Cost sav-
ings of €370, for each intervention cost of €42 and gained
utility of 0.005 was calculated using a probabilistic deci-
sion tree model. The intervention was cost saving at a
98% chance in spite of the underlying uncertainties in
parameter values.

Conclusions: The LIMM-model has successfully been
researched introduced in Skåne and is spreading nation-
ally based on demand for patient safety and improved
pharmacotherapy in the elderly.

689. Topiramate Use in Pregnancy and Risk of Oral Clefts

Daniel Mines,1 Patricia Tennis,2 Suellen Curkendall,3 De-
Kun Li,4 Craig Peterson,5 Elizabeth B Andrews,2 Brian
Calingaert,2 Hong Y Chen,4 Daina B Esposito,1 Nicholas
Everage,6 Crystal N Holick,1 Nicole M Meyer,3 Ella T
Nkhoma,1 Sherry Quinn,6 Kenneth J Rothman,2 K Arnold
Chan.6 1HealthCore, Inc., Wilmington, DE, United States;
2RTI Health Solutions, Research Triangle Park, NC, United
States; 3Thomson Reuters, Washington, DC, United States;
4Division of Research, Kaiser Foundation Research Institute,
Kaiser Permanente, Oakland, CA, United States; 5Vivus, Inc.,
Mountain View, CA, United States; 6Epidemiology,
OptumInsight, Waltham, MA, United States.

Background: Topiramate (TPM) is an antiepileptic drug
also used for migraine prophylaxis. Combined with phen-
termine, TPM is being evaluated as treatment to promote
weight loss. Some observational studies have suggested an
elevated risk of oral clefts in infants whose mothers used
TPM in early pregnancy.

Objectives: To evaluate the association between TPM use
in early pregnancy and risk of oral cleft (OC) in offspring.

Methods: We conducted the first phase of a retrospective
cohort study using 1997–2011 automated data from four
sources: HealthCore and OptumInsight (commercial
insurance claims from throughout the US), Thomson
Reuters (Medicaid claims from several states), and North-
ern California Kaiser Permanente (electronic health
records). We compared the prevalence of OCs in infants
of women exposed to TPM in the first trimester of preg-
nancy (TPM cohort) with the prevalence in two compara-
tor cohorts: infants of women formerly exposed to TPM
or other antiepileptic drugs (FE cohort) and infants of
women with similar medical profiles to the TPM cohort
(SMP cohort). To control for confounding, we used strati-
fication and standardization to the TPM cohort for indi-
vidual variables and propensity score decile.

Results: Overall, the birth prevalence of OCs was 0.36%
(7/1945) in the TPM cohort, 0.16% (21/13,512) in the FE
cohort, and 0.07% (9/13,614) in the SMP cohort. Stan-
dardized by site, the prevalence ratio (PR) for TPM vs.
FE was 2.36 (95% CI: 0.99–5.59) and for TPM vs. SMP,

5.44 (95% CI: 2.03–14.61). Adjustment for other covari-
ates one at a time yielded very similar results. Standard-
ized by propensity score decile and site, for TPM vs. FE
the PR was 2.45 (95% CI: 0.97–6.18) and for TPM vs.
SMP, 6.46 (95% CI: 2.07–20.17). OC prevalence did not
increase with TPM dose.

Conclusions: The preliminary results determined only
from automated data in this multi-database study show
first trimester topiramate exposure was associated with an
elevated risk of OCs. The final analysis will rely on out-
comes validated through review of medical records or lon-
gitudinal claims histories.

690. Discontinuation of Antiepileptic Drugs in Pregnancy; a
UK Population Based Study in The Health Improvement
Network (THIN)

Shuk-Li Man,1 Irene Petersen,1 Mary Thompson,2 Irwin
Nazareth.1 1Primary Care and Population Health, University
College London, London, United Kingdom; 2Cegedim
Strategic Data Medical Research UK, London, United
Kingdom.

Background: A number of women of childbearing age
take antiepileptic drugs (AEDs) for the treatment of epi-
lepsy or bipolar disorders. Many of these women face a
dilemma on whether to continue their medication in preg-
nancy because of the teratogenic effect of AEDs.

Objectives: To determine whether pregnancy is a major
determinant for discontinuation of AEDs.

Methods: A cohort study of pregnant women receiving
AEDs in UK primary care was conducted. A total of
174,055 pregnancies in women aged 13–55 years were
identified in THIN. In 934 women, AEDs were pre-
scribed in the three months before pregnancy and time to
last consecutive AED prescription in pregnancy was esti-
mated whereby discontinuation of therapy was defined
by a gap of more than three months between prescrip-
tions. Twice as many non-pregnant women receiving
AEDs were randomly selected within five year age bands
to match the age distribution of pregnant women, and
matched on indication for AEDs with pregnant women.
Cox’s regression was used to compare the likelihood of
discontinuing AEDs between pregnant and non-pregnant
women.

Results: Pregnant women with epilepsy were twice as
likely to cease AEDs compared to non-pregnant women
(Hazard Ratio [HR]:2.00, 95% confidence interval
[CI]:1.62–2.47). Of 745 pregnant women with epilepsy,
601 (80.7%) continued treatment into pregnancy and 465
(62.4%) to the end of the second trimester. Of 1490 non-
pregnant women with epilepsy, 1242 (83.4%) and 1071
(71.9%) continued for comparable time periods. Pregnant
women with bipolar disorder were three times as likely to
cease AEDs compared to non-pregnant women (HR:3.07,
95% CI:2.04–4.62). Of 54 pregnant women with bipolar
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disorder, 27 (50.0%) continued into pregnancy, and only
8 (14.8%) to the end of the second trimester. In 108 non-
pregnant women with bipolar disorder, 82 (75.9%) and 58
(53.7%) continued for comparable periods.

Conclusions: Pregnancy is a determinant for the discontin-
uation of AEDs during pregnancy, especially in women
with bipolar disorder or depression despite the severe
consequences associated with untreated mental health
problems.

691. Lamotrigine Use in Pregnancy and Risk of Orofacial
Cleft Risk, an Update

Hao Wang,1 Ester Garne,2 Maria A Loane,3 Helen Dolk,3

Joan K Morris,4 Lolkje TW de Jong-van den
Berg.1 1Department of Pharmacoepidemiology and Pharma-
coeconomics, University of Groningen, Groningen, Nether-
lands; 2Lillebaelt Hospital, Kolding, Denmark; 3The
EUROCAT Central Registry, Institute of Nursing Research
and School of Nursing, University of Ulster, Northern Ireland,
United Kingdom; 4Wolfson Institute of Preventive Medicine,
Barts and the London School of Medicine and Dentistry,
Queen Mary University of London, London, United Kingdom.

Background: A signal was found for maternal first trimes-
ter lamotrigine (LTG) exposure and the risk for isolated
orofacial clefts (OCs), especially for isolated cleft palate
(Holmes, 2006). The signal was examined in the European
Surveillance of Congenital Anomalies (EUROCAT) an-
tiepileptic-study database (Dolk, 2008). No significantly
increased risk of OCs was found, either for isolated orofa-
cial clefts or for isolated cleft palate relative to other non-
chromosomal registrations. However, the confidence
intervals were wide due to the small number of LTG
monotherapy.

Objectives: To investigate whether first trimester exposure
to LTG monotherapy is specifically associated with an
increased risk of OCs relative to other malformations.

Methods: Population-based Case–Control study with
malformed controls was performed using updated EURO-
CAT antiepileptic-study database. The dataset included
151,043 live births, stillbirths, or terminations with malfor-
mations among 6.2 million births in 20 European coun-
tries from 1995 through 2009. Cases were 8,570
nonsyndromic OC registrations, of whom 7,279 were iso-
lated, 3,022 were cleft palate (CP) and 2,442 were isolated
CP. Controls were 122,728 nonchromosomal, non-OC
registrations. We compared first trimester LTG and an-
tiepileptic drug (AED) use vs. nonepileptic non-AED use
adjusting for maternal age.

Results: There were 130 LTG exposed (78 mono- and 52
polytherapy) registrations. The adjusted odds ratios (ORs)
for LTG monotherapy vs. no AED use were 1.07 (95%
CI 0.43–2.46) for OC relative to other malformations,
0.91 (95% CI 0.37–2.24) for isolated OC, 1.04 (95% CI
0.26–4.25) for CP, and 1.29 (95% CI 0.32–5.26) for iso-

lated CP. The adjusted ORs for any AED use vs. no AED
use were 1.34 (95% CI 1.04–1.72) for OC, 1.16 (95% CI
0.86–1.55) for isolated OC; 2.17 (95% CI 1.56–3.03) for
CP, and 1.81 (95% CI 1.21–2.70) for isolated CP.

Conclusions: This update does not change the conclusion
of the original study: we found no evidence of an
increased risk of isolated orofacial cleft relative to other
malformations for lamotrigine monotherapy exposure in
the first trimester, nor any evidence of an increased risk
for isolated cleft palate.

692. Methods for Linking Mothers and Infants within Health
Plans for Studies of Medication Safety in Pregnancy

Sascha Dublin,1 Karin Johnson,1 Sarah Beaton,2 T C
Cheetham,3 Pamela E Scott,4 Sengwee D Toh,12 William O
Cooper,6,7 Robert L Davis,8 De-Kun Li,5 Pamala Pawloski,9

Marsha Raebel,10 David H Smith,11 Tarek A Hammad,4

Susan E Andrade.13 1Group Health Research Institute,
Group Health Cooperative, Seattle, WA, USA; 2Health
Services Research, LCF Research, Albuquerque, NM, USA;
3Department of Research and Evaluation, Kaiser Permanente
Southern California, Pasadena, CA, USA; 4Office of
Surveillance and Epidemiology, Center for Drug Evaluation
and Research, U.S. Food and Drug Administration, Silver
Spring, MD, USA; 5Division of Research, Kaiser Permanente,
Oakland, CA, USA; 6Department of Preventive Medicine,
Vanderbilt University School of Medicine, Nashville, TN,
USA; 7Department of Pediatrics, Vanderbilt University School
of Medicine, Nashville, TN, USA; 8Center for Health
Research, Kaiser Permanente Georgia, Southeast, Atlanta,
GA, USA; 9HealthPartners Research Foundation,
Minneapolis, MN, USA; 10Institute for Health Research,
Kaiser Permanente Colorado, Denver, CO, USA; 11Center for
Health Research, Kaiser Permanente Northwest, Portland,
OR, USA; 12Department of Population Medicine, Harvard
Medical School/Harvard Pilgrim Health Care Institute,
Boston, MA, USA; 13Meyers Primary Care Institute/Fallon
Clinic/Fallon Community Health Plan Worcester; University
of Massachusetts Medical School, Worcester, MA, USA.

Background: Research on medication safety in pregnancy
often utilizes health plan and birth certificate data. This
requires accurate mother-infant linkages.

Objectives: To describe approaches used in a multi-site
research program to link mothers and infants with each
other and with birth certificates, and to explore how link-
ing methods affect the composition of the final popula-
tion.

Methods: We developed guidelines for mother-infant link-
age using health plan data including birth registries, insur-
ance subscriber numbers, and names and addresses at 11
plans participating in the Medication Exposure in Preg-
nancy Risk Evaluation Program. Each site adapted the
guidelines to its data resources. Two sites linked health
plan with birth certificate data to identify additional
mother-infant pairs not found through health plan data

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 321



alone. Methods for linking to birth certificates varied by
state. For deliveries in 2001–2007, we calculated the pro-
portion of deliveries that could be matched to an infant.
We also compared the populations identified using differ-
ent linking methods and data sources.

Results: Two sites had preexisting birth registries linking
more than 99% of deliveries to infants. A third site using
Medicaid data linked 93% of 340,135 infants to mothers
and 95% to birth certificates (91% to both) with a proba-
bilistic algorithm. For the remaining eight sites, 86% of
299,260 deliveries could be linked to infants using a deter-
ministic algorithm (range, 74–99%), and 92% of resulting
pairs could be linked to birth certificates. At two sites,
using birth certificate data to augment mother-infant link-
age increased the representation of mothers who were His-
panic or non-white, younger, less educated, and insured
through Medicaid.

Conclusions: Data resources for mother-infant linkage
vary widely across health plans, requiring tailored
approaches. Across diverse plans, a high proportion of
mothers (74–99%) can be linked to infants using detailed,
comprehensive algorithms. Using birth certificate data to
augment mother-infant linkage can increase representa-
tiveness of the population available for research.

693. Utilization of Antiepileptic Drugs in Florida Medicaid
Women with Epilepsy of Childbearing Age

Xuerong Wen,1 Kimford J Meador,2 Almut G Winterstein,1

Abraham G Hartzema.1 1Department of Pharmaceutical
Outcomes and Policy, College of Pharmacy, University of
Florida, Gainesville, FL, United States; 2Department of
Neurology, College of Medicine, Emory University, Atlanta,
GA, United States.

Background: Previous studies have demonstrated an
increased risk of having a child with a birth defect in
women with epilepsy (WWE) taking antiepileptic drugs
(AEDs). Concerns of multiple malformations risks for val-
proate arose in 2004, and were addressed by a FDA safety
warning in 2009. Current treatment guidelines for women
with pregnancy or pregnancy intent recommend mono-
therapy, avoiding valproate, and using folic acid.

Objectives: This study aims to investigate secular trends
in utilization of AEDs in Florida Medicaid WWE of
childbearing age, to estimate the extent of polytherapy,
and to compare the use of first and second generation
AEDs.

Methods: Study participants consisted of female Florida
Medicaid beneficiaries diagnosed with epilepsy, continu-
ously enrolled over 6 months, and aged 12–45 from
2004 to 2009, resulting in 2847–3749 subjects across
study years. Eighteen AEDs were categorized into first
and second generation. Continuous use was defined as
at least 2 consecutive prescriptions totaling more than
30 days of supply. Polytherapy was defined as 2 or more

AEDs continuously used for at least 60 overlapping
days. Annual prevalence was estimated and compared
among AEDs.

Results: Across study years, between 40.3% and 46.0%
of WWE in childbearing age used polytherapy. From
2004 to 2007, AEDs most used in monotherapy were: car-
bamazepine (18.3–14.9%), valproate (18.2–14.1%), and
phenytoin (16.6–12.9%). Levetiracetam replaced phenyt-
oin in the top three drugs and became the most commonly
used monotherapy in 2008 (14.3%). As for polytherapy,
phenobarbital/phenytoin (3.2%), carbamazepine/valpro-
ate (3.1%), and phenytoin/valproate (2.9%) were the top
three most commonly used combinations in 2004,
whereas, lamortrigine/levetiracetam (2.7–2.9%), leveti-
racetam/topiramate (2.7–2.8%), and lamortrigine/topira-
mate (2.1–2.6%) were the top three combinations in 2008
and 2009.

Conclusions: Second generation AEDs are replacing the
first generation in either add-on therapy or monotherapy
after 2008, though the prescribing rate of valproate in
monotherapy remains high, and polytherapy use has not
declined. This emphasizes the need for more comprehen-
sive information on teratogenic risk.

694. Prenatal Diagnosis of Birth Defects and Potential
Selection Bias in Studies of Birth Defects Measured after
Birth: How Severe Is the Problem?

Lars Pedersen, Henrik Toft Sørensen, Mette Nørgaard, Vera
Ehrenstein. Department of Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark.

Background: Termination of pregnancy at prenatal diag-
nosis is a potential source of selection bias in epidemiolog-
ic studies of birth defects if such studies measure only
defects diagnosed at or after birth.

Objectives: To estimate the extent of selection bias due to
pregnancy termination after prenatal diagnosis in a cohort
of pregnancies reconstructed from observable pregnancy
outcomes.

Methods: We reconstructed the cohort of pregnancies
ending in calendar year 2007 using data on spontaneous
and induced abortions from the Danish National Registry
of Patients (DNRP), and data on live and stillbirths after
gestational week 28, from the Danish Medical Birth Reg-
istry. Since 2005, the DNRP has registered pregnancies
with birth defects detected and terminated following pre-
natal diagnosis after gestational week 12. We calculated
proportion of pregnancies with birth defects terminated at
prenatal diagnosis among all observable pregnancies with
birth defects.

Results: We reconstructed 89,639 pregnancies ending in
2007, 28.4% of which ended in a spontaneous or induced
abortion recorded in the DNRP. Overall, 2,957 pregnan-
cies had a record of a birth defect either terminated prena-
tally or recorded after birth. The most prevalent birth
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defects were malformations of musculoskeletal (984,
33%); circulatory (553, 19%); and digestive (262, 9%) sys-
tems. Overall, 253/2,957 (proportion 0.08; 95% CI: 0.07–
0.10) pregnancies were terminated after prenatal diagno-
sis. Birth defects with highest proportions of prenatal ter-
minations were chromosomal abnormalities (109/162;
proportion 0.67; 95% CI, 0.59–0.74); and nervous system
defects: 55/134 (proportion, 0.41; 95% CI, 0.33–0.50). For
most of other types of birth defects proportion of prenatal
terminations did not exceed 0.05.

Conclusions: Severity of selection bias due to prenatal
diagnosis and termination varies by type of defect. Chro-
mosomal abnormalities and defects of nervous system will
be substantially underascertained by relying on postnatal
measurement. For other types of birth defects, the bias
due to prenatal diagnosis and termination is weaker.

695. Incidence and Time-to-Onset of Hematologic Events
among Genotype 1 Chronic Hepatitis C Patients Being
Treated with Pegylated Interferon and Ribavirin

Michele Manos,1 Jeanne Darbinian,1 Baris Deniz,2

Montserrat Vera-Llonch,3 Valentina Scvachko.1 1Kaiser
Permanente Division of Research, Oakland, CA, United
States; 2Biogen Idec, Cambridge, MA, United States; 3Vertex
Pharmaceuticals Incorporated, Cambridge, MA, United
States.

Background: We studied the incidence and time to onset
for anemia, leukopenia, and thrombocytopenia among
patients in a large integrated health care plan during treat-
ment with pegylated interferon and ribavirin (Peg-IFN/
RBV) for hepatitis C virus (HCV) genotype 1 infection.

Methods: Northern California Kaiser Permanente data-
bases were used to identify patients and retrieve all infor-
mation. We included adults with at least 5 weeks of Peg-
IFN/RBV therapy during 2005–2009, and ‡11 months
continuous enrollment prior. We excluded patients with
hepatitis B or HIV co-infection, HCV clinical trial partici-
pation, or in pre-transplant care. Outcomes were defined
as first evidence of anemia (hemoglobin £10 g/dL), leuko-
penia (<1,500 WBC/lL) and thrombocytopenia
(<50,000 platelets/lL) assessed by week (1–52) of treat-
ment.

Results: Of 850 eligible patients, 63% were men, mean
age was 52 years, and 57% were White non-Hispanic.
Most (78%) had treatment for at least 24 weeks (mean:
38 weeks). Pre-existing conditions included diabetes
(13%) and cirrhosis (12%). The cumulative incidence of
anemia during treatment was 35%, leukopenia 8% and
thrombocytopenia 9%. Onset occurred within the first
12 weeks of treatment for 54% of patients with anemia,
44% with leukopenia, and 67% with thrombocytopenia,
and within the first 24 weeks for 79%, 65%, and 82%,
respectively. Ribavirin dose reductions were evident for
20% of patients and 35% of patients received erythropoie-
tin during treatment. Among the 92 cirrhotic patients

without a recent history of the outcomes, the timing of
onset was similar and the cumulative incidence was 36%
for anemia, 15% for leukopenia, and 25% for thrombocy-
topenia.

Conclusions: In this cohort of genotype 1 chronic hepatitis
C patients, with or without cirrhosis, receiving dual ther-
apy with Peg-IFN/RBV, we found hematologic outcomes
were most frequent during the first 12 weeks of treatment.
This background pattern and prevalence of severe hema-
tologic outcomes should be considered when additional
HCV antivirals are being administered concomitantly.

696. ARITMO Project. Torsade de Pointes Associated to
Antimicrobials, Antipsychotics and Antihistamines: An
Analysis of the French Spontaneous Reporting Databasexb

Francesco Salvo,1 Moretti Ugo,2 Annie Fourrier-Réglat,1

Pascal Auriche,3 Estelle Meuriot,1 Nicholas Moore,1

Miriam C Sturkenboom,4 Emanuel Raschi,5 Antoine
Pariente.1 1Département de Pharmacologie, Université
Bordeaux Segalen, Bordeaux, Gironde, France; 2Department
of Medicine and Public Health, University of Verona, Verona,
Italy; 3Agence Français de Sécurité Sanitaire des produits de
Santé (Afssaps), Paris, France; 4Department of Medical
Informatic, Erasmus University Medical Centre, Rotterdam,
Netherlands; 5Department of Pharmacology, University of
Bologna, Bologna, Italy.

Background: The ARITMO project aims to analyse the
Torsade de pointes (TdP) and QT prolongation (QTP)
potential of antipsychotics, antimicrobials and H1-antihis-
tamines. As part of this project, French pharmacovigi-
lance data were analysed.

Objectives: To identify signals associating TdP to the A-
RITMO drugs of interest.

Methods: Reports collected in the French Pharmacovigi-
lance database between January 2000 and August 2010
were analysed. Adverse reactions were coded according to
MedDRA, drugs according to ATC. Cases of TdP were
identified thrugh: (1) MedDRA preferred term code; and
(2) a review of the French pharmacovigilance database
free text. Using the case-non case analysis, statistical sig-
nals for TdP were searched for all drugs belonging to the
following classes: antipsychotics (N05A), antibacterials
(J01, J04), antimycotics (J02), antiprotozoals (P01), antivi-
rals (J05) and antihistamines (R06). A potential signal was
defined as an association between the event and one of the
studied drugs with ‡three cases and a Reporting Odds
Ratio (ROR) with 95% Confidence Interval Lower Limit
exceeding one. Signals were defined as potential signals
associating TdP with one ARITMO drug not mentioned
in the restricted Arizona CERT list, which include the
drugs increasing the risk of TdP or QTP.

Results: In the subset of the French Pharmacovigilance
database used, 213 TdP cases were found (six fatal), 63
(30.6%) of which were related to ARITMO drugs (three
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fatal). Among these, antibacterials (31 cases), antipsychot-
ics (18), and antifungals (13) were the most represented
drug. The case non-case analysis identified nine potential
signals, six of which concerned ARITMO drugs not
included in the Arizona CERT lists. Among them four
signals belong to antipsychotics: cyamemazine (four
cases), loxapine (three cases), olanzapine (three cases), and
tiapride (four cases). The remaining two signals concerned
cetirizine (three cases), and fluconazole (four cases, one
fatal).

Conclusions: This study found signals of TdP for six
drugs. These signals will be further evaluated taking into
account concomitant drugs that could explain the occur-
rence of TdP.

697. An Open Database for Surveillance of QT Prolongation
of Marketed Drugs: ECG-ViEW

Man Young Park,1 Dukyong Yoon,1 Nam-Kyong Choi,2

Joongyub Lee,2 Rae Woong Park.1 1Biomedical Informatics,
Ajou University School of Medicine, Suwon, Korea; 2Medical
Research Collaborating Center, Seoul National University
Hospital, Seoul National University College of Medicine,
Seoul, Korea.

Background: QT interval obtained from electrocardio-
gram (ECG) is essential for surveillance of proarrhythmic
potential of drugs. However QT intervals obtained in
daily practice cannot be easily used for pharmacovigilance
without labor-intensive efforts, because most ECGs are
recorded as printed documents or encrypted in a closed
commercial ECG management system.

Objectives: To construct an open QT database for surveil-
lance of QT prolongation of marketed drugs by capturing
ECG parameters from various ECG data sources in a uni-
versity hospital.

Methods: ECG data was collected from three data
sources in the hospital; scanned ECG printouts, a ECG
management system and Electronic Health Record
(EHR) system. Optical character recognition (OCR) and
web-parsing technique were used for the first two data
sources to capture ECG parameters, respectively. The
ECG data in EHR were simply copied. To verify the cap-
tured ECG parameter obtained by OCR, QTc was calcu-
lated with the captured QT and ventricular rate, and then
the calculated QTc was compared to the captured QTc.
All prescription and laboratory-test results were trans-
ferred from the EHR into the QT database. For proof of
concept, proportional reporting ratio (PRR) for QT pro-
longation and amiodarone, a drug known to be associated
with QT prolongation, was evaluated with the data from
the QT database.

Results: The QT database named ECG Vigilance with
Electronic data Warehouse (ECG-VIEW) was con-
structed. Total of 747,611 of ECG records were captured
from 404,348 de-identified individual patients. The accu-

racy of the OCR technique was 98.4%. Inaccurately cap-
tured ECG were manually reviewed and corrected. Of 50.7
million of prescriptions for 1,228 classes of drugs and 65.6
million of laboratory-test results were collected. PRR for
the amiodarone and QT prolongation was 5.65 (95% CI,
5.25–6.08)., which was consistent with previous reports.

Conclusions: By using OCR and web-parsing techniques,
large amount of ECG records in daily practice can be suc-
cessfully transferred into ECG-ViEW. It could be used for
surveillance of proarrhythmic potential of marketed
drugs. The database will be available for public investiga-
tors.

698. Are Developing Countries Prepared To Monitor Long-
Term toxicities of Antiretrovirals? Findings on Active
Surveillance Activities in Sub-Saharan Africa

Jude I Nwokike, Hye Lynn Choi. Center for Pharmaceutical
Management, Management Sciences for Health, Arlington,
VA, United States.

Background: Active safety surveillance of medical prod-
ucts (ASSMP) – systematic and proactive approach to
detect and evaluate medicine-related risks, is important in
identifying and quantifying long-term toxicities of antiret-
rovirals (ARVs). Recently, active surveillance has pro-
vided critical evidence of the safety of first-line ARVs,
including stavudine and ziduvodine, and informed revi-
sions of ARV treatment guidelines.

Objectives: We mapped ASSMP capacity in 46 countries
in sub-Saharan Africa to identify limitations and propose
a systems-strengthening strategy approach.

Methods: Using data collected from a study funded
through an interagency agreement between the FDA and
USAID, we documented all ongoing and completed ASS-
MP from 46 countries over the past 5 years. We also stud-
ied collaboration among local institutions on medicine
safety research. Our definition of ASSMP includes cohort
studies, case control studies, registries, prescription event
monitoring, drug utilization studies, and phase 4 clinical
trials, because all of these study types evaluate the safety
and effectiveness of medicines.

Results: ASSMP is implemented in 22 of 46 countries
(48%) by academic institutions, public health programs,
hospitals, and various international organizations. We
found no regional research network conducting ASSMP
studies in sub-Saharan Africa. However, ASSMP studies
were being conducted in collaboration with institutions in
Europe and the United States, where regional networks
are more common. ARV-related studies accounted for
15% of all ASSMP, while 41% were malaria related.
Medicine use studies, which provide utilization and con-
sumption data to estimate the frequency of adverse events,
have been conducted in 13 countries (28%) during the last
5 years.
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Conclusions: Active approaches to identify and evaluate
medicine-related risks are limited in sub-Saharan Africa.
A Systems-strengthening strategy will enhance HIV/AIDS
programs to develop collaborative relationships between
regulatory authorities, researchers, and academic institu-
tions, and form regional networks to study long-term
safety of ARV medicines.

699. Value of Information in Prospective Drug Safety
Monitoring Using Claims Databases

Amanda R Patrick,1 Jessica Myers,1 Milton C Weinstein,2

Robert J Glynn,1 Sebastian Schneeweiss.1 1Division of
Pharmacoepidemiology and Pharmacoeconomics, Brigham and
Women’s Hospital, Boston, MA, United States; 2Department
of Health Policy and Management, Harvard School of Public
Health, Boston, MA, United States.

Background: Key to conducting active drug safety sur-
veillance using longitudinal healthcare data is determin-
ing if and when there is sufficient evidence to raise a
safety alert. We propose to quantify the expected value
of the information to be gained through continued
monitoring in terms of its potential to reduce health
losses among future patients and weigh this against the
cost of exposing current patients during continued
monitoring.

Objectives: To apply this approach to monitoring the
comparative safety of prasugrel (PSG) vs. clopidogrel
(CPG) on gastrointestinal (GI) bleeding in a prospective
database monitoring system using propensity-score
matched sequential cohorts.

Methods: We identified a series of inputs required to cal-
culate expected health losses. Expected rates of death,
non-fatal myocardial infarction (MI), and non-fatal stroke
on CPG were 1.27, 5.93, and 1.14 per 100 person-years,
based on historical data. Relative rates on PSG were 0.95,
0.76, and 1.02 based on TIMI-38 trial data. We assigned
gamma prior distributions to the rates of bleeding on
CPG and PSG to capture baseline uncertainty; in sensitiv-
ity analyses distributions were assigned to PSG’s efficacy
parameters. MI, stroke, and GI bleed were weighted as
9%, 25%, and 0.1% as bad as death.

Results: Treating all patients with PSG minimized
expected health losses, resulting in 475.3 death-equivalents
over 25,000 person-years of treatment. Monitoring
increased expected health losses by 5 and treating all
patients with CPG increased losses by 46.4. Monitoring
became dominant when the weight assigned to GI bleed-
ing was increased to 28% or when PSG and CPG were
assumed to be equally effective. When uncertainty sur-
rounding PSG’s relative efficacy was incorporated
through Monte-Carlo simulation, monitoring on average
increased expected health losses by 4.8 death-equivalents,
but a reduction in health losses from monitoring was sup-
ported within the bounds of uncertainty (95% CI: -0.6 to
11.9).

Conclusions: The proposed approach provides a way of
integrating expected health harms and benefits of moni-
toring in the decision to raise a safety alert.

700. Prevalence of PDDI Prescriptions in Two Italian Regions

Elena Tragni,1 Manuela Casula,1 Pieri Vasco,1 Giampiero
Favato,1 Alberico Marcobelli,2 Maria G Trotta,3 Alberico L
Catapano.1 1Department of Pharmacological Sciences,
University of Milan, Epidemiology and Preventive
Pharmacology Centre (SEFAP), Milan, Italy; 2Regional
Health Unit regione Marche, Ancona, Italy; 3Regional Health
Unit regione Basilicata, Potenza, Italy.

Background: Drug-drug interactions are a concern for
patients and providers: multiple medication use is becom-
ing more common, with increased risk of untoward effects
and drug-related morbidity and mortality.

Objectives: To estimate the prevalence of prescriptions of
relevant ‘‘potentially interacting drugs’’ in two Italian
Regions and to examine possible predictors of potential
drug-drug interaction (pDDI) exposure.

Methods: We retrospectively analysed data on drug pre-
scriptions dispensed from 1 January 2004 to 31 August
2005 to individuals registered under the Regional Health
Authorities of two Italian Regions with a population of
almost 2.1 million individuals. We identified 27 couples of
potentially interacting drugs, by clinical relevance, docu-
mentation and volume of use in Italy. Subjects who
received at least 1 prescription of both drugs were selected.
Co-prescribing was ‘‘two prescriptions in the same day’’;
concomitant medication was ‘‘the prescription of two
drugs with overlapping coverage’’. A logistic regression
analysis was conducted to examine predictors of pDDIs.

Results: 957,553 subjects (46.0% of study population)
were exposed to at least 1 of the drugs/classes of the 27
pairs. These pDDIs occurred 2,465,819 times (R of the
number of concomitant prescriptions). The most common
pDDI was warfarin+NSAIDs (12,492 subjects; 7,581
with concomitant prescription and 2,804 with co-prescrip-
tions). Considering concomitance, males/females ratio
was >1 in 10/27 pairs of drugs (from 0.31 for NSAIDs-
ASA + SSRI to 0.74 for omeprazole + clopidogrel).
Mean age was lowest for methotrexate pairs (+omepra-
zole, 59.9 years ; +NSAIDs-ASA, 59.1 years), and high-
est for digoxin + verapamil (75.4 years). In 13/27 the
mean ages were ‡70 years. All subjects involved in pDDIs
received several drugs during observation (‡10 drugs in
35/27 pairs). Odds of exposure were generally highest for
age ‡65 years, male gender, and higher number of drugs.

Conclusions: A substantial number of clinically important
pDDIs were identified, particularly among warfarin users.
Awareness of the most prevalent pDDIs can help practi-
tioners in preventing concomitant use, thus ameliorating
quality of drug prescription and potentially avoiding
unwanted side effects.
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701. The Effect of Copayment on Antiretroviral Medication
Adherence for Newly Treated HIV-Positive Adults with
Commercial Insurance

Jonathan Todd,1 William Miller,1 Virginia Pate,1 M Alan
Brookhart.1 1Epidemiology, Gillings School of Global Public
Health, The University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States.

Background: Antiretroviral (ARV) therapy is highly effec-
tive in reducing morbidity and mortality among HIV-
positive patients. Adherence to therapy is an important
component of effective treatment. We examined trends in
initial antiretroviral usage in a large commercial claims
database from 2000 to 2009, as well as the association
between antiretroviral copayment and treatment discon-
tinuation.

Objectives: To determine initial ARV usage in a commer-
cial claims database over calendar time, as well as the
association between ARV copayment and treatment
adherence.

Methods: We created a cohort of new users of antiretrovi-
ral drugs in the MarketScan commercial claims database.
Initial treatment copayment was our exposure, defined as
the total copayment for all drugs within a 14 days window
of the first drug prescribed. Treatment discontinuation
was our outcome, defined as a gap of 15 days from the
end of the previous prescription. We used graphical meth-
ods to explore trends in ARV usage. To assess the effect
of copayment upon ARV adherence, we used Kaplan-Me-
ier methods and Cox proportional hazards regression to
determine the time to treatment discontinuation.

Results: We identified 16,605 new users of ARVs. from
2000 to 2009. The median age was 41 (Interquartile range:
34, 49), 25% of the cohort was female, and the median ini-
tial copayment was $40 (IQR: $20, $75). Non-nucleoside
reverse transcriptase inhibitor-based therapy was the most
prevalent type of initial ARV regimen in the cohort
through the study period, comprising 40% of regimens in
2009. We found a small effect of initial treatment copay-
ment for patients with very high copayments over $90,
with an adjusted hazard ratio of 1.13 (95% confidence
interval: 1.06, 1.20).

Conclusions: We found a small increased hazard of treat-
ment discontinuation among patients with initial copay-
ments over $90, in a large cohort of ARV new users with
employer-sponsored commercial insurance. These results
suggest that very high copayments for ARV medications
could both lead to greater morbidity and mortality for
HIV-positive patients as well as higher healthcare costs
for both patients and payors.

702. Patient-Reported Reasons for Discontinuation of
Commonly Used Treatments for Moderate to Severe Psoriasis

Howa Yeung,1 Abby S Van Voorhees,1 Kristina Callis
Duffin,2 Bruce A Brod,1 Stephen M Schleicher,3 Bruce F
Bebo,4 Daniel B Shin,1 Joy Wan,1 Andrea B Troxel,1 Joel M
Gelfand.1 1Department of Dermatology, University of
Pennsylvania, Philadelphia, PA, United States; 2Department
of Dermatology, University of Utah, Salt Lake City, UT,
United States; 3DermDox Centers for Dermatology, Hazelton,
PA, United States; 4National Psoriasis Foundation, Portland,
OR, United States.

Background: Despite numerous treatment options with
established efficacy and safety, studies on treatments for
moderate to severe psoriasis found widespread treatment
dissatisfaction and low treatment persistence. Patients’
reasons behind treatment discontinuation are poorly
understood.

Objectives: To characterize patient-reported reasons
behind discontinuing commonly used treatments for mod-
erate to severe psoriasis in real-world clinical practice.

Methods: As part of a multi-center, cross-sectional com-
parative effectiveness study in 10 dermatology sites across
the US, patients with psoriasis who receive, received, or
are eligible for systemic treatments completed a structured
patient interview at a routine clinical visit. Treatment his-
tory was obtained in detail. Eleven reasons for treatment
discontinuation, defined a priori, were assessed for all past
treatments and compared using v2 tests.

Results: Of 1,775 patients (95% response), 1,095 reported
past use of ‡1 commonly used treatment for plaque psori-
asis, totaling 2,231 past treatments. Median treatment
duration varied by treatment (p < 0.001), ranging from
20.5 months for etanercept to 6 months for acitretin,
cyclosporine, psoralen-ultraviolet A (PUVA) and ultravio-
let B (UVB). The frequency of citing each discontinuation
reason differed by treatment (p < 0.01 for each reason).
The most common reason for stopping methotrexate
(28.3%), acitretin (36.3%), cyclosporine (28.5%), and inf-
liximab (24.2%) was non-life threatening side effects; eta-
nercept was loss of efficacy (32.1%); adalimumab was
lack of efficacy (34.0%); PUVA was inconvenience
(23.7%); and UVB were clinical improvement and incon-
venience (30.5% each). Of note, inability to afford treat-
ment was cited by 11.5% of patients treated with UVB
phototherapy, compared to £6.0% in other therapies
(p < 0.001).

Conclusions: Perceived inefficacy and side effects are the
main reasons behind treatment discontinuation. Inconve-
nience and cost may also discourage UVB phototherapy
use. These results may inform the development of adher-
ence-promoting strategies that target unmet patient
needs.
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703. Difference in Persistence Rates between Responders and
Non-Responders to Mailed Questionnaires

Harm C J Geers,1,2 Eibert R Heerdink,1 Marcel L
Bouvy.1 1Pharmacoepidemiology and Clinical Pharmacology,
Utrecht Institute for Pharmaceutical Sciences, Utrecht,
Netherlands; 2Bennekomse Apotheek, Bennekom, Netherlands.

Background: Nonpersistence with chronic drug therapy is
an important cause of failure of drug therapy. A pitfall in
prospective observational studies on medication adher-
ence is selection bias when non-adherent patients do not
participate in studies.

Objectives: To investigate whether non-response to
mailed questionnaires is associated with nonpersistence.

Methods: In a prospective follow-up study, patients were
included in nine pharmacies in The Netherlands and were
eligible for inclusion if they filled a first prescription for a
drug intended for chronic use: statin, cardiovascular
drug, bisphosphonate, antidepressant, or oral antidiabetic
drug. All patients received a questionnaire concerning
their beliefs about medicines as well as their satisfaction
about the information on medicines. Questionnaires were
mailed at the time of the first prescription (t0). Electronic
dispensing records were extracted from the pharmacies
10 months after inclusion. Nonpersistence was defined
as having at least a 60-day gap in the availability of
medication. A Cox proportional hazards model was used
to evaluate the association between response and
persistence.

Results: Of the 355 eligible patients, 178 (50%) responded
by sending in the questionnaires. The mean time in which
a questionnaire was returned was 19 days. Nonpersistence
was 33% in responders and 55% in non-responders. The
hazard ratio for non-responders to become nonpersistent
was 1.9 (95% CI: 1.3–2.6) compared to responders.
Response time was not associated with nonpersistence.

Conclusions: Responders to a mailed questionnaire
showed better persistence. Researchers should take this
selection bias into account in observational studies on
medication adherence. Healthcare workers should focus
on non-responders to improve persistence.

704. Real-Life Treatment Persistence with Golimumab
(GLM), Etanercept (ETA), and Adalimumab (ADA) in
Patients with Rheumatoid Arthritis in Canada

Amir Abbas Tahami Monfared, Hayssam Khalil. Janssen
Inc., Toronto, ON, Canada

Background: Tumor necrosis factor-alpha (TNF-a) inhib-
itors are effective for the treatment of moderately to
severely active rheumatoid arthritis (RA), all with similar
efficacy at reducing active inflammation and minimizing
joint damage. RA is a chronic, life-long disease which
requires continuous drug treatment for preventing disease
progression. Information on persistence, as a composite

outcome for effectiveness and tolerability, with TNF-a
inhibitors in clinical practice is limited.

Objectives: The purpose of this study was to examine per-
sistence with TNF-a inhibitors among RA patients in
real-life practice in Canada.

Methods: A retrospective cohort analysis was performed
using the IMS Brogan private drug plans database in Can-
ada. The study timeframe was from January 1, 2009 to
June 30, 2010. Patients were included if they had ‡3 claims
for GLM, ETA, and ADA between January 1, 2009 and
December 31, 2009. The 6-month period preceding the
first claim (index date) was used as a baseline to determine
prior biologic use. Utilization patterns and persistence to
therapy were assessed 12 months post treatment initiation.
The average weekly dose of each drug was evaluated. Per-
sistence was defined as a continuous treatment with con-
sistently refilling a new prescription within 60 days of a
previous dispensing.

Results: A total of 146, 1,436 and 1,171 RA patients
receiving at least three prescriptions of GLM, ETA and
ADA were identified, respectively. The GLM group had a
higher persistence rate compared with the ETA and ADA
groups (66.4% vs. 55.6% and 59.4%, respectively;
p < 0.05). The average weekly dose of GLM, ETA and
ADA were 11.9, 46.7 and 19.4 mg, respectively, which
corroborates their respective label for the treatment of RA
in Canada.

Conclusions: This cohort analysis demonstrated that (1)
the use of GLM in bio-naı̈ve RA patients is in accordance
with the approved monthly dose of 50 mg; and (2) the 12-
month persistence to therapy was higher for GLM com-
pared to ETA and ADA in real-life clinical setting. This is
the first time that GLM drug utilization pattern in com-
parison to ETA and ADA is reported in real-life clinical
practice.

705. Determinants, Pattern and Outcomes of Non-Adherence
to HAART in a Portuguese Cohort of HIV-1 Infected Subjects

Milene Fernandes,1,2 Rui Simões,1 Luı́s Caldeira,3 Andreia
Leite,1 José A Freitas,1 Paulo J Nicola,1 Ana P Martins,2

Maria AJ Vasco.1 1Institute of Preventive Medicine, Faculty
of Medicine, University of Lisbon, Lisbon, Portugal; 2Faculty
of Pharmacy – University of Lisbon, Lisbon, Portugal;
3Infectious Diseases Outaptient Clinic, Hospital de Santa
Maria, Lisbon, Portugal.

Background: Patient adherence to Highly Active Antiret-
roviral Therapy (HAART) is a major determinant of clini-
cal success, with impact at healthcare utilization. It is
recognized that effective interventions require local assess-
ment of adherence determinants and patterns.

Objectives: To identify determinants of non-adherence to
HAART in 2008 year, to characterize frequency and
duration of medication gaps and to verify the association
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of non-adherence with immunological and virological out-
comes, among HIV-1 infected adults.

Methods: A random sample was selected from all 2,861
HIV-1 adult infected subjects followed up at a HIV outpa-
tient clinic of the largest Portuguese hospital and having
at least one HAART refill between 01-01-2005 and 31-12-
2008. Average adherence was estimated as medication
possession ratio (MPR), with non-adherence defined as
MPR < 95%. Viral load (VL), CD4 cell count, and other
information on adherence determinants were assessed
from clinical records. Bivariate analyses were used to com-
pare the proportion of subjects with VL > 40 copies/mL
and CD4 < 350 cells/lL, assuming non-adherence as a
dichotomised variable and a=0.05. A multivariate logistic
regression model was performed to assess non-adherence
predictors.

Results: From the 157 included subjects, 74.1% had
MPR‡95% fromwhich 81.6% hadmore than one medica-
tion gap <30 days. Having periods >12 months without
medical appointments previous to baseline and £3 years of
HAART experience were significantly associated to non-
adherence. There was a significant decrease in the propor-
tion of subjects with CD4 < 350 cells/lL (p < 0.001)
and VL > 40 copies/mL (p = 0.008), with the increase of
the average adherence. Having >3 years of HAART
experience and AIDS classification at diagnosis were also
associated to virological (p < 0.001 and p = 0.02) and
immunological (p = 0.05 and p = 0.01) outcomes.

Conclusions: Subjects with less HAART experience and
those that had already abandon medical appointments for
a period >12 months are more likely non-adherents.
Lower to moderate average adherence levels and shorter
HAART gaps are frequent among HIV-1 infected adults.

706. Twelve-Year Trend in Treatment Seeking for
Buprenorphine, Heroin and Amphetamine Abuse in Finland

Hanna Uosukainen,1 Jussi Kauhanen,2 Sari Voutilainen,2

Jaana Föhr,3 Mika Paasolainen,3 Jari Tiihonen,4,5,6 Kirsti
Laitinen,1 Ifeoma N Onyeka,2 J Simon Bell.1,7 1School of
Pharmacy, University of Eastern Finland, Kuopio, Finland;
2Institute of Public Health and Clinical Nutrition, University of
Eastern Finland, Kuopio, Finland; 3Helsinki Deaconess
Institute, Helsinki, Finland; 4Department of Clinical
Neuroscience, Karolinska Institutet, Stockholm, Sweden;
5Department of Forensic Psychiatry, University of Eastern
Finland, Niuvanniemi Hospital, Kuopio, Finland; 6National
Institute for Health and Welfare, Helsinki, Finland; 7Quality
Use of Medicines and Pharmacy Research Centre, Sansom
Institute, University of South Australia, Adelaide, Australia.

Background: Buprenorphine abuse has become increas-
ingly common worldwide since the 1980s. However, large-
scale long-term studies comparing treatment seeking for
buprenorphine abuse to treatment seeking for other drug
abuse are lacking.

Objectives: This study describes the characteristics of per-
sons seeking treatment for buprenorphine abuse in Fin-
land between 1997 and 2008, and compares these
characteristics to those of persons seeking treatment for
heroin and amphetamine abuse.

Methods: A 12-year descriptive study was conducted at
the Helsinki Deaconess Institute (HDI) in Finland. All
persons seeking treatment from the HDI between 31 Jan-
uary 1997 and 31 August 2008 and who reported that
their primary drug of abuse was buprenorphine
(n = 780), heroin (n = 598) or amphetamine
(n = 1,249) were included. Structured clinical interviews
concerning clients’ demographic characteristics and abuse
patterns were conducted by specialist nurses and physi-
cians.

Results: The proportion of clients seeking treatment for
buprenorphine abuse increased from 3.0% in 1998 to
38.4% in 2008. Concurrent abuse of prescription medica-
tions (p < 0.001), stimulants (p = 0.001) and alcohol
(p < 0.001) increased during the study period. Treatment
seeking for heroin abuse declined to approximately 1% of
clients after 2002. Buprenorphine clients were more likely
to be daily users of their primary drug of abuse compared
to heroin (p = 0.022) and amphetamine (p < 0.001) cli-
ents. Intravenous (IV) administration was more common
among buprenorphine clients compared to heroin
(p < 0.001) and amphetamine clients (p < 0.001 in
1997–2001).

Conclusions: Our results highlight the increasing abuse of
buprenorphine in Finland. Buprenorphine clients have
more risky abuse patterns compared to heroin and
amphetamine clients in terms of IV administration and
daily use. Concurrent substance abuse increased during
the study period.

707. Propensity Scores in Sequential Monitoring of New
Drugs: Evaluation of Dynamic Matching

Joshua J Gagne, Shirley Wang, Jeremy A Rassen, Robert J
Glynn, Sebastian Schneeweiss. Division of Pharma
coepidemiology and Pharmacoeconomics, Department of
Medicine, Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA, United States.

Background: Propensity scores (PSs) offer many benefits
for confounding control in sequential analyses. However,
determinants of drug use evolve rapidly in the early mar-
keting period and little is known about how best to esti-
mate and use PSs in this setting.

Objectives: To compare two approaches to PS matching
in sequential analyses. In both cases, a cohort is built
sequentially as new data accrue, and PSs re-estimated at
each data update. One approach (fixed matching) involves
fixing matches at the time that they are created and the
other (dynamic matching) allows patients to re-match
using the most current PS estimate.
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Methods: In US Medicare data, we compared the
approaches in a study that mimicked sequential monitor-
ing of two antibiotics, telithromycin (T) vs. azithromycin
(A), on risk of hepatotoxicity. We divided data into 10
time periods beginning at T’s launch. We estimated the PS
using data from the first period and re-estimated it nine
times by adding data from subsequent periods. In the
fixed matching approach, we matched patients within each
new period without disturbing prior matches. In dynamic
matching, we allowed all patients to re-match, within each
period, each time the PS was re-estimated. We evaluated
the proportion of telithromycin patients matched and the
number of outcomes in each matched group over time,
and used a summary distance measure to compare period-
specific confounder balance between treatment groups in
each approach.

Results: Over the 10 periods, we identified 53,296 A users
and 4,005 T users. Dynamic matching resulted in an
equal or higher proportion of T users matched in all peri-
ods (99.6% vs. 98.4% overall). This proportion increased
monotonically for both approaches, but re-matching
resulted in a fluctuating number of events among
matched A users over time. Dynamic matching resulted
in better confounder balance in 52% of periods. Effect
estimates did not materially differ between the
approaches.

Conclusions: As compared to keeping prior matches, re-
matching patients in sequential analyses may complicate
alerting algorithms by inducing variability in the number
of observed outcomes over time without the added benefit
of attaining better covariate balance.

708. Value of Disease Risk Scores in Comparative
Effectiveness Research with Emerging Therapies

Robert J Glynn, Joshua J Gagne, Sebastian Schneeweiss.
Division of Pharmacoepidemiology and Pharmacoeconomics,
Brigham &Women’s Hospital, Boston, MA, United States.

Background: Use of a propensity score (PS) to balance
potential confounders at treatment initiation may be lim-
ited for newly introduced therapies with evolving use pat-
terns, as early adopters may differ from later users of the
therapy. In this setting, the disease risk score (DRS) has
theoretical advantages as a balancing score in compara-
tive effectiveness research, because of stability of disease
risk and the presence of ample historical data on out-
comes in people treated before availability of the new
therapy.

Objectives: We discuss principles in the construction of
a DRS, and its balancing properties. We consider alter-
native study designs including control for a DRS in a
multivariable model, matching solely on the DRS,
jointly on this score and a PS, and use of time-varying
weights, with the DRS weighed more heavily in early
follow-up and a time-varying PS weighed more in later
follow-up.

Methods: We illustrate development of a DRS and alter-
native designs in the context of the introduction of ator-
vastatin and the use of high-dose statin therapy beginning
in 1997, based on data from 5,668 older survivors of myo-
cardial infarction who filled a statin prescription within
30 days after discharge from 1995 until 2004. The study
outcome was recurrent myocardial infarction, stroke, or
death within 1 year.

Results: Theoretical considerations suggested the develop-
ment of a DRS among non-users of atorvastatin and
high-dose statins during the period 1995–1997. Observed
risk of events increased from 11% to 35% across quintiles
of the score, suggesting its potential value as an axis for
evaluation of effect modification. Development of a PS in
early follow-up (e.g., 1997–1998) was limited by a small
number of users of high-dose statins in that period. Time-
specific PS models showed evidence of over-fitting, and
variability in coefficients over time. Both stratified analy-
ses and multivariable models adjusted for DRS suggested
small reductions in risk associated with use of atorvastatin
(OR 0.93; 95% CI: 0.81–1.07) and high-dose statins (OR
0.94; 95% CI: 0.79–1.12).

Conclusions: Balancing on a DRS offers an attractive
alternative to the PS in some settings such as newly mar-
keted drugs.

709. The Power of Electronic Healthcare Databases for Active
Drug Safety Surveillance in Children and Adolescents: An EU-
ADR Study

Sandra de Bie,1,2 Preciosa Coloma,1 Carmen Ferrajolo,1,3

Gianluca Trifirò,1,4 Katia Verhamme,1 Martijn Schuemie,1

Sabine Straus,1,2 Rosa Gini,5 Ron Herings,1,6 Giampiero
Mazzaglia,7 Gino Picelli,8 Lorenza Scotti,9 Lars Pedersen,10

Bruno Stricker,1,11,12 Johan van der Lei,1 Miriam
Sturkenboom.1,11 1Department of Medical Informatics,
Erasmus University Medical Center, Rotterdam, Netherlands;
2Dutch Medicines Evaluation Board, The Hague, Netherlands;
3Pharmacology Section, Department of Experimental
Medicine, Pharmacovigilance and Pharmacoepidemiology
Regional Center, Second University of Naples, Naples, Italy;
4Section of Pharmacology, Department of Clinical and
Experimental Medicine and Pharmacology, University of
Messina, Messina, Italy; 5Agenzia Regionale di Sanità della
Toscana, Florence, Italy; 6PHARMO Institute, Utrecht,
Netherlands; 7Società Italiana di Medicina Generale, Florence,
Italy; 8Pedianet-Società Servizi Telematici SRL, Padova,
Italy; 9Department of Statistics, Universita di Milano-Bicocca,
Milan, Italy; 10Department of Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark; 11Department of
Epidemiology, Erasmus University Medical Center,
Rotterdam, Netherlands; 12Inspectorate of Healthcare, The
Hague, Netherlands.

Background: Traditional pharmacovigilance activities do
not focus on children and medicines are frequently being
used off-label based on extrapolating experience from
adults. Various initiatives in USA and Europe are cur-
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rently exploring whether mining of electronic health care
records (EHR) can complement existing spontaneous
reporting systems. None of these initiatives so far has
looked specifically at children.

Objectives: To provide estimates of the number of drugs
and event rates that can be monitored in children and ado-
lescents in the EU-ADR database network.

Methods: A cohort study was performed using data
from seven population-based EHR databases of the EU-
ADR network in three countries (1996–2008). We esti-
mated the number of drugs that can be monitored based
on the amount of drug exposure required for empiri-
cally-derived IRs for 10 events of interest across varying
magnitudes of relative risk (RR). The same was done for
events frequently occurring in children using IRs from
literature.

Results: The paediatric cohort (0–18 years) comprised 4.8
million individuals contributing 25.6 million personyears
(PYs) of follow-up. Of the total 2170 drugs (total exposure
1.6 million PYs), 18 drugs (0.8%) made up 50% and 158
drugs (7.3%) made up 90% of the drug exposure in PYs.
For a frequent event like upper gastrointestinal bleeding
(IR = 14.4/100,000PYs), 39 drugs (66% of exposure) had
enough exposure to investigate an association with RR‡4.
For rare events like anaphylactic shock or bullous erup-
tions there were 8 (35% of exposure) and nine drugs (37%
of exposure) respectively for which an association of same
magnitude can be investigated. Based on literature-derived
IR, there was a higher number of drugs that can be moni-
tored for the events febrile convulsions, suicide attempt
and epilepsy.

Conclusions: Drug use in children is rare, only 18 out of
the 2,170 prescribed drugs make up half of the total expo-
sure time to drugs. The number of drugs with enough
exposure to monitor drug safety within EHRs for rare
events in paediatrics is limited. For paediatric drug safety
monitoring with EHRs global approaches seem necessary
to have enough power.

710. An Application of Univariate Self-Case Control Series
Method Using THIN Database in the OMOP CDM for
Active Drug Safety Surveillance

Xiaofeng Zhou, Bing Cai, Sundaresan Murugesan, Qing Liu,
Andrew Bate, Robert Reynolds. Epidemiology, Pfizer Inc,
New York, NY, United States

Background: The Observational Medical Outcome Part-
nership (OMOP) has conducted methodological research
to assess feasibility and applicability of active sur-
veillance methods including Univariate Self-Case Con-
trol Series (USCCS) using various US observational
databases.

Objectives: To test the USCCS method using UK THIN
Database mapped into OMOP Common Data Model
(CDM) and assess performance characteristics.

Methods: We applied the SAS codes and parameter set-
tings of USCCS method provided by OMOP to the CDM
THIN. Drug of Interests (DOI) and Health of Outcome
of Interests (HOI) predefined by OMOP were used as
exposures and outcomes. Fifty-three drug-outcome pairs
assessed by OMOP for true associations (nine positive
pairs and 44 negative control pairs) were used as a refer-
ence set for comparison.

Results: USCCS method can highlight true associations:
all nine pairs considered true positive sets by OMOP had
relative risk (RR) >1 and at least seven pairs demon-
strated statistical significance (a = 0.05) in each of 4 sur-
veillance windows (SW = -30, 0, 30, and 60 days).
Overall false positive rate, ranged from 41 to 64%, varies
by the selection of SW. However >70% of false positive
pairs had RR <2. Changing the parameter settings from
first to all occurrences and varying the four precision lev-
els had little impact on the results. Changing the expo-
sure start date from day 1 to day 0 produced far more
false positive pairs. Variability in the identification of
true negatives, when using multiple definitions of HOI,
was observed. Compared to Proportional Reporting
Ratio method, USCCS had better performance in high-
lighting the true association known by OMOP in CDM
THIN.

Conclusions: USCCS method implemented in an auto-
mated manner for open ended surveillance can highlight
known safety issues in CDM THIN with a false positive
caveat. Method performance is sensitive to the selection of
risk period and exposed time at risk, but less sensitive to
the choice of precision level and first vs. all occurrences. A
RR <2 may incur higher rates of false positives. Further
research on SCCS including determining an appropriate
threshold for signal detection is essential.

711. Trends in Medication and Survival Following an Acute
Myocardial Infarction in Primary Care in the UK – Re-
Analysis of THIN Database with OMOP Common Data
Model

Bing Cai,1 Xiaofeng Zhou,1 Sundaresan Murugesan,1 Qing
Liu,1 Harshvinder Bhullar,2 Andrew Bate.1 1Epidemiology,
Pfizer Inc, New York, United States; 2Cegedim Strategic Data
Medical Research Ltd, London, United Kingdom.

Background: The Observational Medical Outcome Part-
nership (OMOP) provides a common data model (CDM)
to standardize structure of electronic medical databases
and test different methods of pharmacoepidemiology
research across different databases. We have converted
the Health Improvement Network (THIN) database into
the OMOP CDM, and performed extensive assessment of
internal validity.

Objectives: To further assess validity and value of CDM
THIN by re-analysis of an independent peer reviewed
study performed on raw THIN database and comparing
the results.
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Methods: With CDM THIN, we repeated the analysis of
Hardoon et al. published on J Epidemiol Community
Health in 2011. The same inclusion/exclusion criteria used
in the publication were applied to create a cohort of MI
patients who were 35 years or over at the time of MI diag-
nosis, and who survived for at least 3 months after the
MI. With this cohort, the rate of death from 3 months to
3 years after the first MI was estimated. We also analyzed
prescribing of lipid-regulating drugs, beta-blockers, ACE
inhibitors and anti-platelet medications in the 3 months
following the MI during the year 1991 to 2002.

Results: The comparison between CDM THIN and
Hardoon’s paper revealed that the cohort from the CDM
THIN has the same gender distribution as the article
(64% male) but slightly younger age (mean age 66.7 vs.
67.9). The death rate from CDM THIN analysis was
slightly higher than the published result, but the time trend
from the two analyses was comparable. For the medica-
tion after MI diagnosis, our analysis shows that the pre-
scription rates of all four drugs within 3 months of MI
increased over time, and the patterns were almost identical
to the published results.

Conclusions: With the CDM THIN, we were able to
quickly replicate the conclusion that the death rate after
the first MI diagnosis decreased during the 10 years from
1991 to 2002, and this decrease was associated with the
increased use of the four drugs. The results provides more
evidence that the CDM THIN is valid and might be
applied to improve efficiency of pharmacoepidemiological
research.

712. PROTECT (Pharmacoepidemiological Research on
Outcomes of Therapeutics by a European Consortium) Work
Package 6: Project Synthesis

Lamiae Grimaldi-Bensouda,1 Laurent Auclert.2
1Conservatoire National des Arts et Métiers Equipe d’accueil
‘Pharmacoépidémiologie et maladies infectieuses’ and Institut
Pasteur and LA-SER, Paris, France; 2Sanofi, Paris, France.

Background: PROTECT (Pharmacoepidemiological
Research on Outcomes of Therapeutics by a European
ConsorTium) consists of 29 public and private Partners
coordinated by the European Medicines Agency (EMA).
Within this framework, Work package 6 (WP6) has been
developed to test the transferability/feasibility of methods
developed in WP2 to 5 in a range of data sources. These
methods will be tested in real-life situations in order to
provide all stakeholders with accurate and useful informa-
tion supporting risk management and continuous benefit-
risk assessment.

Objectives: The aims of WP6 are to assess the following
scientific questions: is a study replicable when conducted
independently in the same database? Do the results have
external validity? Does a study using the same protocol
provide no evidence of association where the exposure is
such that the expected result is one of no association?

What is the impact of different levels of certainty of the
outcome on the effect estimate? Has an outcome been
validated through clinical record review and does this
validation impact on the effect estimate? Has confound-
ing been adequately taken into account? How does bet-
ter control for confounding impact on the effect
estimate?

Methods: In February 2012, WP6 has established an
extended group of data partners and identified data bases
for the following outcomes of interest which are based on
the primary adverse event – drug pair groups in WP2: use
of inhaled beta-2 agonists and acute myocardial infarc-
tion; use of antibiotics and drug induced liver injury; use
of antidepressants or benzodiazepines and hip fracture;
use of anticonvulsants and suicide/suicide attempt; use of
calcium channel blockers and malignancies and finally use
of antibiotics and myocardial infarction for a negative-
control validation study.

Results: This work will provide a systematic approach to
evaluating some of the relevant methodologies in WP2
using alternative data sources.

Conclusions: Wide and proactive dissemination of the
results of WP6 should ultimately bring maximum benefits
to patients; and the presence of patients’ associations as
Partner and Member of the External Advisory Board will
help achieve this objective.

713. Was the Use of Antipsychotic Drugs with Arrythmogenic
Potential Changed in the Last Years? A Population-Based,
Database Study in five European Countries

Alessandro Oteri,1,2 Giampiero Mazzaglia,3,4 Francesco
Innocenti,3,4 Ron Herings,5 Irene Bezemer,5 Edeltraut
Garbe,6 Jacob Holstiege,6 Tania Schink,6 Elisabetta Poluzzi,7

Aurora Puccini,7 Sinna Pilgaard Ulrichsen,8 Lars Pedersen,8

Miriam C Sturkenboom,1 Gianluca Trifirò.1,2 1Department
of Epidemiology and Biostatistics and Medical Informatics,
Erasmus Medical Center, Rotterdam, Netherlands;
2Department of Clinical and Experimental Medicine and
Pharmacology, University of Messina, Messina, Italy; 3Health
Search, Italian College of General Practitioners, Floorence,
Italy; 4Regional Agency for Healthcare Services of Tuscany,
Florence, Italy; 5PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands; 6Bremen Institute for
Prevention Research and Social Medicine, University of
Bremen, Bremen, Germany; 7Department of Pharmacology,
University of Bologna, Bologna, Italy; 8Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, Denmark.

Background: Several antipsychotics are associated with an
increased risk of QT prolongation, potentially leading to
Torsades de Pointes (TdP) and Sudden Cardiac Death
(SCD). In 2005, thioridazine was withdrawn from the
market because of SCD risk, thus further raising the atten-
tion of scientific community about the arrhythmogenic
potential of antipsychotics.
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Objectives: To evaluate the yearly trend in use of antipsy-
chotic drugs in relation to TdP liability in five European
Countries during the years 1996–2010.

Methods: A cross-sectional study was conducted using
prescription/dispensing data from six healthcare databases
(AARHUS, GEPARD, HSD, ERD, PHARMO and
THIN), covering a population of 27 million individuals.
For each study year, the prevalence of antipsychotic drug
use, overall and stratified by drugs with established and
possible TdP risk, according to ArizonaCERT list, was
measured. Drug consumption was expressed as the num-
ber of defined daily doses per 1,000 inhabitants/day
(DDD/1,000 Inh/day). All the analyses were stratified by
age, gender, and calendar year.

Results: The overall prevalence of antipsychotic drug use
was rather comparable across different databases, ranging
from 3.0/1,000 PYs in ERD to 7.7/1,000, PYs in AAR-
HUS. A total amount of 551,490 PYs of exposure to anti-
psychotic drugs was captured in the six databases, with
drugs with TdP liability accounting for 35.7% of this
amount. Among drugs with established TdP liability, hal-
operidol was the most frequently prescribed compound in
all DBs, while risperidone was the most commonly used
antipsychotic among drugs with possible TdP liability. As
for other antipsychotics, those with TdP liability were
much more prescribed in patients older than 65 years. The
trend in the use of antipsychotics with TdP liability was
rather stable after withdrawal of thioridazine.

Conclusions: Large use of antipsychotic drugs with TdP
liability was reported in the last years in the European
countries, despite increasing concerns about their ar-
rhythmogenic potential. This use was even greater in
elderly patients who are at higher risk of SCD, thus
requiring careful monitoring.

714. The Risk of Antipsychotic-Induced Parkinsonism and Its
Management

Krista F Huybrechts, Katsiaryna Bykov, Raisa Levin, Jerry
Avorn. Division of Pharmacoepidemiology and Pharmaco-
economics, Department of Medicine, Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA, United
States.

Background: Despite safety warnings, antipsychotic medi-
cations (APMs) are still used widely for behavioral prob-
lems in dementia. Atypical APMs are less likely than
older agents to produce extrapyramidal (parkinsonian)
symptoms (EPS), but the risks of individual drugs in rou-
tine care have not been assessed.

Objectives: To compare the risk of EPS in older adults
taking specific APMs, and to evaluate subsequent regimen
changes.

Methods: Cohort study of 49,050 adults ‡65 years who
began an APM (36,559 atypical and 12,491 typical
agents), did not have a schizophrenia or bipolar diagnosis,

were enrolled in Medicare and received drug coverage
through a state-based or private insurer between 1995 and
2008. We used Cox proportional hazards models to study
the development of EPS as indicated by a new ICD-9
diagnosis or antiparkinsonian drug use over 1 year. We
used propensity score adjustment to control for confound-
ing.

Results: 3.7% of new APM users developed EPS during
the first year of follow-up. Relative to risperidone users,
those taking haloperidol were twice as likely to develop
EPS (adjusted hazard ratio = 2.10; 95 % CI 1.83–2.42).
Patients prescribed ziprasidone (1.59; 95% CI 1.05–2.41)
and aripiprazole (1.47; 95% CI 1.12–1.93) were at greater
risk, olanzapine users were at similar risk (0.92; 95% CI
0.79–1.07), and quetiapine users were at lower risk (0.78;
95% CI 0.67–0.91) of newly diagnosed or treated EPS
relative to risperidone users. Within 90 days of the first
EPS diagnosis or treatment, APM use remained
unchanged for 46.4% of patients, and 8.6% had their
dose increased. Among patients taking an atypical APM
who were prescribed an antiparkinsonian drug, 45.3%
were given a dopaminergic drug specific for idiopathic
Parkinson’s disease, compared to only 8.6% of typical
APM users.

Conclusions: These findings document a differential risk
of parkinsonian symptoms for specific APMs and are con-
sistent with the drugs’ pharmacological profile, except for
aripiprazole. The widespread initiation of added dopami-
nergic drugs to treat this adverse effect and the frequency
of continued or increased APM use thereafter, suggest
that many physicians are not aware that these symptoms
may be drug-induced.

715. Anti-Dementia Drugs in Patients with Alzheimer’s
Disease and the Risk of Developing Seizures or Epilepsy: A
Population-Based Nested Case–Control Analysis

Patrick Imfeld,1,2 Michael Bodmer,1 Susan S Jick,3 Christoph
R Meier.1,2,3 1Basel Pharmacoepidemiology Unit, Division of
Clinical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital Basel,
Basel, Switzerland; 3Boston Collaborative Drug Surveillance
Program, Boston University School of Medicine, Lexington,
MA, United States.

Background: Several epidemiological studies have shown
that patients with Alzheimer’s disease (AD) have an
increased risk of developing seizures or epilepsy. However,
little is known about the role of specific anti-dementia
drugs such as acetylcholinesterase inhibitors or meman-
tine, but these drugs have been reported to rarely provoke
seizures.

Objectives: To explore the role of specific anti-dementia
drugs such as acetylcholinesterase inhibitors or memantine
on the risk of developing seizures or epilepsy in patients
with AD.
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Methods: We conducted a follow-up study with a nested
case–control analysis using the UK-based General Prac-
tice Research Database (GPRD). The study population
consisted of patients aged ‡65 years with an incident diag-
nosis of AD between 1998 and 2008 and a matched com-
parison group of dementia-free patients. Conditional
logistic regression was used to estimate the odds ratio
(OR) with 95% confidence intervals (CIs) of developing
seizures or epilepsy in patients with AD, stratified by use
of anti-dementia drugs and adjusted for various potential
confounders.

Results: Within the study population of 19,227 patients
we identified 128 cases with an incident diagnosis of sei-
zures or epilepsy. As compared to patients without
dementia, the adjusted ORs of developing seizures or epi-
lepsy in patients with AD not receiving any anti-dementia
drugs was 5.56, 95% CI 3.27–9.47 and 6.19, 95% CI 3.59–
10.69 in those treated with anti-dementia drugs. A further
stratification into users of acetylcholinesterase inhibitors
or memantine only was not meaningful due to the small
number of memantine users.

Conclusions: In our study population, the risk of develop-
ing seizures or epilepsy in patients with AD was substan-
tially higher than in non-demented patients. However, the
risk was similarly increased regardless of whether patients
took anti-dementia drugs or not.

716. Comparative Cardiovascular Safety of Dementia
Medications: A Cross-National Study

Emil L Fosbol,1 Eric D Peterson,1 Ellen Holm,4 Gunnar H
Gislason,2 Yinghong Zhang,1 Lesley Curtis,1 Lars Kober,3

Isao Iwata,5 Christian Torp-Pedersen,2 Soko
Setoguchi.1 1Duke Clinical Research Institute, Durham,
United States; 2University Hospital, Gentofte, Hellerup,
Denmark; 3The Heart Centre, Rigshospitalet, Copenhagen,
Denmark; 4Department of Geriatrics, Roskilde University
Hospital, Roskilde, Denmark; 5Department of Geriatrics,
Duke University, Duke Medical Center, Durham, United
States.

Background: Little is known about the cardiovascular
safety profiles of dementia medications.

Objectives: To assess the comparative cardiovascular
safety of currently marketed dementia medications in the
USMedicare population and in Denmark

Methods: Using a nationally representative 5% sample
of US Medicare beneficiaries from 2006 through 2009
and nationwide administrative registries in Denmark
from 1997 through 2007, we identified new users of
dementia medications aged 65 years or older. We exam-
ined the following cardiovascular safety outcomes associ-
ated with the use of these drugs: hospitalizations for
myocardial infarction (MI), heart failure (HF), and syn-
cope or atrioventricular (AV) block in both cohorts; and
fatal or nonfatal MI and cardiac death in the Danish

cohort only. We calculated all-cause mortality in sensitiv-
ity analyses. We used Cox proportional hazards models
to compare cardiovascular risks, using donepezil as the
reference category.

Results: Among 46,737 Medicare beneficiaries and 29,496
Danish patients, donepezil was the most frequently used
dementia medication. Compared with donepezil, there
were no substantial differences in the risk of MI, HF, or
syncope or AV block among patients using other cholines-
terase inhibitors. Hazard ratios for the composite outcome
of MI, HF, or syncope or AV block were 0.73 (95% CI,
0.51–1.05) and 0.99 (0.86–1.15) for galantamine and 0.93
(0.77–1.12) and 1.12 (0.94–1.33) for rivastigmine. How-
ever, in the Danish cohort, memantine was associated
with greater risks of MI (1.33; 1.08–1.63) and cardiac
death (1.31; 1.12–1.53). Memantine was also associated
with greater risk of all-cause mortality. The smaller
increase in risk in the Medicare cohort (1.20; 1.13–1.28)
and the larger effect in the Danish cohort (1.83; 1.73–1.94)
suggests selection of sicker patients for memantine in the
latter cohort.

Conclusions: The cholinesterase inhibitors have similar
cardiovascular risk profiles. Observed associations
between memantine and fatal outcomes in Denmark may
be related, in part, to selection of sicker patients for me-
mantine therapy.

717. Cardiovascular Outcomes in Patients Using Clopidogrel
with Selective Serotonin Reuptake Inhibitors

Patrick A Haueis,1 Joshua J Gagne,1 Stefan Russmann,2

Sebastian Schneeweiss.1 1Department of Medicine, Brigham
and Women’s Hospital and Harvard Medical School, Boston,
MA, United States; 2Department of Clinical Pharmacology
and Toxicology, University Hospital Zurich, Zurich,
Switzerland.

Background: Selective serotonin reuptake inhibitors
(SSRIs) have been shown to improve motor recovery after
ischemic stroke. However, their inhibitory effect on
CYP2C19 may impair the bioactivation of clopidogrel,
which is often coprescribed for secondary prevention after
stroke and acute coronary syndromes.

Objectives: We sought to study the effect of CYP2C19-
inhibiting SSRIs on the risk for both ischemic and hemor-
rhagic events in clopidogrel users.

Methods: We identified cohorts of clopidogrel initiators
with concomitant SSRI pharmacotherapy in three US
claims databases (Medicare data from two states and data
from a large commercial health plan). We compared event
rates between users of the CYP2C19-inhibiting SSRIs flu-
oxetine or fluvoxamine and users of SSRIs with negligible
CYP2C19 inhibiton, using a propensity-score adjusted
Cox proportional hazards model. We included in the pro-
pensity score known risk factors for cardiovascular out-
comes and we stratified the Cox model by database.
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Hazard ratios were estimated in intention-to-treat (ITT;
up to 180 days) and as-treated (AT) analyses.

Results: Among 2300 eligible patients with SSRI exposure
at the time of clopidogrel initiation, 309 (13.4%) used flu-
oxetine or fluvoxamine. The mean duration of concomi-
tant clopidogrel and SSRI exposure was 28.3 days and
was similar between groups. Overall we identified 320
ischemic and 53 hemorrhagic events in the 180 days fol-
lowing clopodigrel initiation. Hazard ratios for ischemic
events (95% CI) comparing inhibitory vs. non-inhibitory
SSRI users were 1.10 (0.79, 1.52) in the ITT analysis, and
0.99 (0.58, 1.67) in the AT analysis. For hemorrhagic
events, hazard ratios (95% CI) were 0.72 (0.31, 1.71) in
the ITT and 0.59 (0.14, 2.58) in the AT analysis.

Conclusions: Our results did not indicate a significant
effect of CYP2C19-inhibiting SSRIs on the risk of
thromboembolic events in clopidogrel users. We observed
a reduction in hemorrhagic events, consistent with the
hypothesized interaction mechanism, but confidence
intervals were wide and the absolute event incidence was
low.

718. Use of cetuximab in a real-life setting in France with
respect to KRAS status: results of EREBUS cohort study

Annie Fourrier-Réglat,1 Denis Smith,2 Magali Rouyer,1 Eric
François,3 Emmanuel Mitry,4 Alain Monnereau,5 Antonio
Sa-Cunha,6 Emmanuelle Bignon,1 Alise Le Monies,1 Jérémy
Jové,1 Pernelle Noize,1 Nicholas Moore.1 1Pharmacology,
Bordeaux University, Bordeaux, France; 2Oncology, Teaching
Hospital Bordeaux, Bordeaux, France; 3Oncology, Centre
Lacassagne, Nice, France; 4Oncology, Institute Curie, St
Cloud, France; 5Clinical Research and Medical Information,
Institute Bergonié, Bordeaux, France; 6Digestive Surgery,
Teaching Hospital P Brousse, Villejuif, France

Background: Cetuximab demonstrated survival outcome
improvement in metastatic colorectal cancer (mCRC).
Cetuximab was first launched as a second-line therapy in
mCRC. In July 2008, this indication was extended to first-
line therapy and restricted to mCRC patients with wild-
type (wt) KRAS gene.

Objectives: To describe cetuximab prescription patterns
according to KRAS status in a real-life setting.

Methods: EREBUS is a cohort study conducted in 92
French centers. Patients initiating cetuximab between Jan
and Dec 2009 were identified from nominative hospital
pharmacy dispensations. For all patients identified as new
users of cetuximab in CRC, KRAS status as well as rea-
sons for absence of KRAS investigation were collected in
patient medical files. KRAS investigation and status were
described globally and according to treatment line and
stage of CRC.

Results: A total of 1038 patients initiating cetuximab for
CRC has been identified between Jan and Dec 2009.
Cetuximab was mainly prescribed in mCRC (98.0%):

34.4% as first-line treatment, 34.5% as 2nd-line, 21.4% as
third-line and 9.7% as fourth or more. The investigation
of KRAS status was performed in 94.4% of the patients
and, of these, 94.9% had wt KRAS gene. Investigation of
KRAS mutation status and wt status was similar regard-
less of treatment line (investigation: between 93.3% and
100.0%; wt status: between 93.9% and 100.0%). The
investigation was performed on primary tumor (82.6%),
on metastases (16.3%) or both (1.1%). The main reasons
of absence of KRAS status investigation were: previous
treatment by cetuximab (42.9%) and absence of available
tumor material or technical issue with analysis (33.3%).

Conclusions: EREBUS is the first post-marketing cohort
study conducted in France to describe the usage patterns
of cetuximab. Extensive investigation of KRAS status and
the high proportion of patients with wt status indicates
adherence to market authorization.

719. Reporting of Studies Conducted Using Observational
Routinely-Collected Data (RECORD) Initiative

Sinead M Langan,1 Irene Petersen,2 Eric I Benchimol,3 Liam
Smeeth,1 David Moher,3 Fiona Stanley,4 Henrik T
Sorensen,5 Astrid Guttmann,6 Kate Walters,2 Sara Thomas,1

Ian Douglas,1 Laura Horsfall,2 Erik Von Elm.7 1Department
of Epidemiology and Population Health, London School of
Hygiene and Tropical Medicine, London, United Kingdom;
2Department of Primary Care and Population Health,
University College London, London, United Kingdom;
3Department of Epidemiology, University of Ottawa, Ottowa,
Canada; 4Telethon Institute for Child Health Research,
University of Western Australia, Perth, Australia;
5Department of Clinical Epidemiology, University of Aarhus,
Aarhus, Denmark; 6Department of Health Policy
Management, University of Toronto, Toronto, ON, Canada;
7University of Lausanne, Lausanne, Switzerland.

Background: Guidelines for reporting observational stud-
ies (Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) were published in 2007.
However, we are unaware of any guideline for reporting
studies based on routinely collected health data. These
studies share many characteristics with traditional obser-
vational studies, but specific issues exist which are not cov-
ered due to the general nature of STROBE. The
international RECORD initiative represents users of pri-
mary care databases, insurance claims databases and pop-
ulation-based health registries.

Objectives: To develop a reporting guideline for observa-
tional studies using routinely collected health data as a
STROBE extension.

Methods: Reporting guidelines for studies conducted
using observational routinely collected data will be
developed using the 18 stage EQUATOR Network
approach (www.equator-network.org/resource-centre/
reporting-guidelines-developers). Stage 1: An initial work-
shop was held in London UK in January 2012. To
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identify issues specific to reporting from these data a series
of meetings and surveys will be held throughout 2012–
2014. The RECORD guideline will supplement existing
guidelines for observational studies (STROBE).

Results: The workshop included more than 100 partici-
pants from Europe and Canada (including five members
of the STROBE organizing committee). Participants
agreed that reporting of research using routine data
sources was often insufficient and highly variable. Poten-
tial topics for the RECORD guideline may include
description of database characteristics, validation of codes
and algorithms to identify exposures and outcomes and
record-linkage methodology. To identify further topics for
the RECORD guideline, the working group plans two
large international Delphi surveys and face-to-face meet-
ings including expert stakeholders, journal editors and
guideline developers.

Conclusions: Reporting guidelines specific to studies using
routinely collected health data are required. Throughout
2012–2014 the RECORD initiative will extend the existing
STROBE statement by developing such a guidance docu-
ment to be published in high-profile biomedical journals.

720. Development and Validation of a Classification
Algorithm for Prophylactic vs. On-Demand Factor VIII
Therapy in Patients with Hemophilia A

Francis Vekeman,1 Jennifer Pocoski,2 Wendy Cheng,3 Alex
Trahey,3 Sujata Sarda,3 Satish Valluri,2 Ronald Preblick,2

Mei Sheng Duh.3 1Analysis Group, Inc., Washington, DC,
United States; 2Bayer HealthCare Pharmaceuticals, Inc.,
Wayne, NJ, United States; 3Analysis Group, Inc., Boston,
MA, United States.

Background: Health insurance claims databases are well-
suited to study rare diseases such as hemophilia, but lack
specific codes for classifying prophylactic (PPL) vs. on-
demand (OD) factor VIII (FVIII) regimens in hemophilia
A (HA) patients (pts).

Objectives: To develop and validate a classification algo-
rithm to identify PPL vs. OD FVIII regimens in claims da-
tabases.

Methods: Prescription records from a 2010–2011 US spe-
cialty pharmacy dispensing database were used. Males
‡2 years old with a HA diagnosis, ‡1 prescription for
FVIII, no anti-inhibitor agents or mixed PPL/OD FVIII
regimens were included. Three common variables in
specialty pharmacy and claims databases were used to
develop the algorithm:

age at 1st observed dispensing (a weight proxy); vial
potency (IU/vial) and # of vials dispensed were used to
calculate total units of FVIII (TUFVIII) dispensed (IU/
vial*# vials dispensed). Different TUFVIII thresholds per
age groups 2–12, 13–16, 17–24, and 25+, and pts’ esti-
mated weights formed the algorithm. Several TUFVIII
thresholds for each age group were iteratively tested over

various observation lengths for pts classified as on PPL
(vs. OD) regimen. Each algorithm was assessed against
actual regimens prescribed based on physician notes using
sensitivity, specificity, positive and negative predictive val-
ues (PPV NPV).
Results: Of 172 pts identified, 70% were on PPL regi-
mens. Mean age (years) across OD and PPL cohorts was
similar (OD: 23.3 ± 16.2; PPL: 23.7 ± 13.0). Majority of
OD pts had mild/moderate HA (65%) vs. most PPL pts
had severe HA (88%). The best-performing algorithm was
based on TUFVIII thresholds of 49,600 (age group 2–12),
74,400 (13–16), 100,000 (17–24), and 66,000 (25+), over
the 1st 5 months of observation. Sensitivity, specificity,
PPV, and NPV of this algorithm were 0.86, 0.85, 0.95,
and 0.66, respectively.

Conclusions: The best-performing algorithm showed
promising performance validity with PPV > 0.90 for
ascertainment of PPL FVIII regimens in HA pts. A classi-
fication algorithm for identifying PPL vs. OD FVIII regi-
mens among HA pts in claims databases will enable the
assessment of these therapies in real-world settings.

721. Is Off-Label Use a Risk Factor for Adverse Drug Events?

Tewodros Eguale,1 David L Buckeridge,1 Nancy E
Winslade,2 Andrea Benedetti,1 James A Hanley,1,3 Robyn
Tamblyn.1,2 1Epidemiology, Biostatistics and Occupational
Health, McGill University, Montreal, QC, Canada; 2Medicine,
McGill University, Montreal, QC, Canada; 3Mathematics and
Statistics, McGill University, Montreal, QC, Canada.

Background: Off-label use has been identified as an
important contributor to preventable adverse drug events
(ADE) in children. In adults, drugs implicated include
fen-phen (valvulopathy), combined estrogen-progestin
(breast cancer), and tiagabine (status epilepticus). Despite
concerns for adverse outcomes, there has been no system-
atic investigation of the effects of off-label use in adult
population in ‘‘real world’’ setting.

Objectives: To determine the association between off-
label use and adverse drug events.

Methods: The MOXXI electronic health record (EHR),
which allows documentation of treatment indications and
treatment outcomes, was used to assemble a cohort of
46,294 patients who received 153,144 incident drugs
between January 2005 and December 2009. Person-time
was accrued until the drug was discontinued or the end of
follow-up (December 2010). Outcome: Adverse drug
events (ADE) were defined as drug discontinuations made
by physicians due to adverse drug reaction. Exposure:
Treatment indication recorded for each drug was classified
as on- or off-label using Health Canada drug database.
Covariates: Drug class, drug age, patient age, sex, comor-
bidity, number of drugs and continuity of care (COC).
Statistical analysis: Multivariate marginal Cox regression
for clustered data where the unit of analysis was drug.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 335



Results: There were 3,499 ADE with incident rate (IR) of
13.3 per 10,000 person-months. For off-label and on-label
uses, the IRs were 19.8 and 12.5 per 10,000 person-
months, respectively (HR, 1.43 [95% CI, 1.29–1.59]).
Anti-infectives had the highest incidence rate. Patients
who had received ‡8 drugs had increased risk of ADE
than patients with 1–2 drugs (IR: 19.1 vs. 4.4; HR, 5.77
[95% CI, 4.77–6.97]). Patients in the bottom quartile for
age had higher risk of ADE compared to the three older
quartiles. Females had higher risk of ADE than males
(HR, 1.12 [95% CI, 1.02–1.24]). Drugs approved after
1981 had greater risk of ADE than drugs approved before
1981. A 25% increase in COC increased the ADE detec-
tion by 22% (HR, 1.22, [95% CI, 1.12–1.33]).

Conclusions: Off-label use is a risk factor for ADE. Treat-
ment indications and treatment outcomes are essential to
monitor the safety of on- and off-label uses of drugs.

722. The Role of Surveillance Bias in the Incidence of the
Myelodysplastic Syndromes and Chronic Myeloproliferative
Disorders

Amanda B Wilson,1 Marianne N Prout,1 Tuhina Neogi,2

Susan Jick.3 1Epidemiology, Boston University School of
Public Health, Boston, MA, United States; 2Clinical
Epidemiology Unit and Rheumatology, Department of
Medicine, Boston University School of Medicine, Boston, MA,
United States; 3Boston Collaborative Drug Surveillance
Program, Boston University School of Medicine, Lexington,
MA, United States.

Background: Myeloid neoplasms (MNs) are a subset of
hematologic malignancies that include myelodysplastic
syndromes (MDS), chronic myeloproliferative disorders
(CMPD), and acute myeloid leukemia (AML). MDS and
CMPD can be asymptomatic conditions that may be
undiagnosed for indeterminate amounts of time, and diag-
nosis is often made as a result of routine blood tests. We
hypothesize that patients receiving more frequent blood
tests are more likely to be diagnosed with MDS or
CMPD, but not more likely to be diagnosed with AML
which has a more acute presentation.

Objectives: To estimate the effect of surveillance bias (rou-
tine blood tests) on diagnosis ofMDS,CMPDorAML.

Methods: We conducted a nested case–control study
using the General Practice Research Database. Incident
cases of MNs were identified and up to four controls were
matched to each case. Exposure was defined as the num-
ber of blood tests performed per year in the 5 years prior
to the index date, and also stratified by 0–2 years and 3–
5 years prior to the index date. Conditional logistic regres-
sion models were used to estimate odds ratios (ORs) to
quantify the effect of blood test frequency on the diagnosis
of MDS, CMPD, and AML separately.

Results: We identified 185 cases of MDS, 399 cases of
CMPD, and 151 cases of AML who met our inclusion cri-

teria. There was an increased risk of MDS and CMPD in
patients with at least 5 blood tests over the 5 years period
prior to the index date (adjusted ORs 2.4, 95% CI 1.3, 4.5
and 1.6, 95% CI 1.1, 2.5, respectively) as compared with
patients with no recorded blood tests. Stratifying on time
prior to the index date had no effect. There was no
increased risk of AML (adjusted OR 1.1, 95% CI 0.5, 2.3)
in patients with at least 5 blood tests over the 5 years per-
iod.

Conclusions: Our study is consistent with the hypothesis
that diagnosis of MDS or CMPD is subject to surveillance
bias while diagnosis of AML is not. The increased risk for
MDS and CMPD is present in increased blood test fre-
quency both 0–2 years and 3–5 years prior to the index
date, indicating reverse causation is not a likely explana-
tion.

723. Validation of Congenital Cardiac Malformations in the
General Practice Research Database

Fatmatta Kuyateh,1 Andrea V Margulis,2 Yulan Ding,1 Adel
Abou-Ali,1 Marian Callaham,1 Tarek A Hammad.1 1Center
for Drug Evaluation and Research (CDER), Food and Drug
Administration (FDA), Silver Spring, MD, United States;
2CDER ORISE Fellow, FDA, Silver Spring, MD, United
States.

Background: The General Practice Research Database
(GPRD) Mother-Baby Link data show promise in helping
researchers assess the associations between medication
exposure during pregnancy and congenitalmalformations.

Objectives: To determine the positive predictive value
(PPV) of GPRD Read codes in identifying congenital car-
diac malformations.

Methods: We extracted all diagnostic and surgical codes
for congenital cardiac malformations from electronic med-
ical records. Those codes were used to identify possible
infant cases in our GPRD Mother-Baby Link population,
which consisted of 149,464 live-birth singletons delivered
between 1996 and 2010 who did not have chromosomal
malformations and whose mothers were enrolled in
GPRD from at least 15 months prior to conception
through delivery. We identified 1024 possible cases of
which 888 infants were cared for by General Practitioners
(GPs) who currently contribute data to GPRD. Question-
naires were sent to the GPs to validate the diagnosis, and
date and method of diagnosis. The PPV of the codes was
calculated as the proportion of complete questionnaires in
which a cardiac malformation was confirmed (1) by the
GP; and (2) by imaging techniques or surgery, as reported
by the GP in the questionnaire. A pre-specified PPV
threshold of 0.8 was used to determine whether diagnosis
based on Read codes is acceptable.

Results: We received 716 completed questionnaires
(response rate = 80.6%). We eliminated 22 duplicate
questionnaires leaving a total of 694 possible cases. A total
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of 633 cases were confirmed, of which 569 were confirmed
by record of imaging techniques or surgery. The corre-
sponding PPVs. and 95% confidence intervals were 0.91
(0.89–0.93) and 0.82 (0.79–0.85) respectively.

Conclusions: GPRD Read diagnostic and surgical codes
are sufficient to identify congenital cardiac malformations
without the need for additional validation via GP ques-
tionnaire response.

724. Development of a New System for Registration of Patient
Registries

Richard Gliklich,1 Dan Levy,1 Michelle Leavy,1 Daniel M
Campion,1 Jannette Karl,1 Elise Berliner.2 1Outcome, A
Quintiles Company, Cambridge, MA, United States; 2Agency
for Healthcare Research and Quality, Rockville, MD, United
States.

Background: Patient registries are an important tool for
clinical research, including comparative effectiveness
research (CER), but there is no central database
designed specifically to list patient registries. A search-
able public database that is designed specifically to pro-
vide information about patient registries would support
research collaborations, reduce redundancies, encourage
the efficient use of resources, and improve transparency
in CER and other types of observational clinical
research.

Objectives: The goal of this project, funded by the Agency
for Healthcare Research and Quality, is to design and
develop a Registry of Patient Registries (RoPR) system
that meets the needs of multiple stakeholders.

Methods: Stakeholders from a broad range of organiza-
tions and with varying levels of familiarity with patient
registries were invited to participate in a series of meetings
to gather and refine the RoPR system requirements.
Requirements were also revised through public comment
periods and usability testing.

Results: Over 320 individuals participated in RoPR
requirements gathering activities. Participants represented
funding agencies (n = 48), government regulatory or
public health agencies (n = 13), industry (n = 78), jour-
nal editors (n = 6), patient/consumers (n = 30), payers
(n = 8), providers or physician associations (n = 49),
researchers (n = 79), and other (n = 21). Based on
stakeholder feedback, it was determined that the RoPR
will be integrated with ClinicalTrials.gov and will collect
information on registry purpose, objectives, data collec-
tion, recruitment and follow-up, analysis plans, quality
procedures, and interest in collaboration and/or data shar-
ing opportunities.

Conclusions: The RoPR, which launches in September
2012, will be a publically available, searchable website
designed specifically for listing patient registries. The
information collected in the RoPR will enable RoPR
users to identify registries in which they may wish to

participate or that may be suitable for collaborative pro-
jects, such as data linkage or embedded studies. By
incorporating stakeholder feedback throughout the
design and development process, it is hoped that the
RoPR will meet the needs of multiple, diverse stake-
holder groups.

725. Electronic and Personal Health Records: Utility and
Challenges for Comparative Effectiveness Research (CER)

Jessica J Jalbert,1 Martijn J Schuemie,2 Miriam CJM
Sturkenboom,2 Eric S Johnson,3 Suzanne L West,4 Soko
Setoguchi.5 1Division of Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Women’s Hospital/
Harvard Medical School, Boston, MA, United States;
2Department of Medical Informatics, Erasmus University
Medical Center, Rotterdam, Netherlands; 3The Center for
Health Research, Kaiser Permanente Northwest, Portland,
OR, United States; 4RTI International, Research Triangle
Park, NC, United States; 5Duke Clinical Research Institute,
Durham, NC, United States.

Background: Rising adoption rates of health information
technology (HIT) such as electronic health records
(EHRs) and personal health records (PHRs) have resulted
in increased opportunities and interest in using this tech-
nology for research. EHRs and PHRs can be rich sources
for CER but researchers need to be aware of their limita-
tions and of newer techniques if their advantages are to be
maximized.

Objectives: To review the current state and potential of
HIT for CER and to discuss technical and methodological
considerations when using this technology to conduct
medication and medical device CER using ongoing or
recent studies as cases.

Description: We will have a series of didactic presenta-
tions (followed by question and answer periods moderated
byMCJMS and ESJ) covering the nature, promise, limita-
tions, and data extraction techniques for EHRs and PHRs
in the context of CER. Real-world examples will be drawn
from (1) an AHRQ-funded project comparing the effec-
tiveness of carotid revascularizations relative to medical
therapy; (2) a pan-European project using text mining to
identify outcomes in general practice databases; and (3) a
pilot project assessing patient-reported-outcomes (PROs)
using PHRs.

The session will feature the following topics and presenters
(shown by initials): 1. Overview: Broad overview of the
different types of electronic health data useful for CER,
including a discussion of US privacy and security concerns
and HIPAA issues related to use of these data for research
(SLW).

2. EHRs and Imaging Data for CER: Discussion of
challenges to applicability of EHRs for CER including
lack of standardization and limitations relating to data
quality, missingness, censoring and generalizability (JJJ).
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3. Text Mining: Discussion of some of the most promis-
ing text mining techniques to extract data from EHRs and
their applicability to CER, using several real-world exam-
ples (MJS).
4. PHR for CER, a new horizon: Discussion of a pilot

survey using PHRs to capture PROs after device implan-
tation and of the potential utility of PHRs for post-mar-
keting surveillance of medications and implanted devices
(SS).

726. European Initiatives To Study Adverse Events of
Treatments for Diabetes Mellitus

Marie L De Bruin,1 Miriam CJM Sturkenboom,2 Lamiae M
Grimaldi,3 Rafael Simó.4 1Pharmacoepidemiology and
Clinical Pharmacology, Utrecht University, Utrecht,
Netherlands; 2Department of Medical Informatics, Erasmus
Medical Center, Rotterdam, Netherlands; 3La-SER, Paris,
France; 4Vall d’Hebron Research Institute, Barcelona, Spain.

Background: In recent years, several diabetes treatments
have been associated with serious adverse events. Glitaz-
ones have been associated with an increased risk for
cardiovascular outcomes, and the marketing authoriza-
tion of rosiglitazone has been suspended as a result. In
addition, several diabetes treatments have been associ-
ated with cancer; pioglitazone may cause bladder can-
cer, and insulin analogues may increase the risk for
breast cancer. As a result, adverse events of anti-dia-
betic drugs are one of the main challenges drug regula-
tors are dealing with nowadays. Because discussions on
the causality are still ongoing, several projects have been
initiated to study adverse events of treatment for Diabe-
tes Mellitus.

Objectives: In this symposium, principal investigators of
several European research initiatives on adverse events of
treatment for Diabetes Mellitus will present their studies.
Both industry funded and researcher initiated, as well as
EU-FP7 consortia will be represented. A special focus is
on methodological issues that are specific for studying
adverse drug reactions in a diabetic population, such as
confounding by underlying disease severity, adjustment
for comedication, assessment of long-term ADRs, etc.

Description: The following European research initiatives
will be presented:

1. CARING: Cancer Risk and INsulin analoGues
2. SAFEGUARD: Safety Evaluation of Adverse Reac-

tions in Diabetes
3. ISICA: the International Study in Insulin and CAn-

cer
4. Impact of insulin use in the cancer risk of patients

with Diabetes Mellitus: a matched case–control study in
the Primary Care Centers of Institut Català de la Salut
(ICS).

727. Globalisation of Utilisation Research: Current Challenges
and Triumphs

Lisa G Pont,1 Andrew L Gilbert,2 Ilse Truter,3 Veronika J
Wirtz,4 Yea-Huei Kao Yang,4 Frank May,5 Morten
Anderson.6 1Faculty of Pharmacy, University of Sydney,
Sydney, NSW, Australia; 2School of Pharmacy and Medical
Sciences, University of South Australia, Adelaide, SA,
Australia; 3Drug Utilisation Research Unit (DURU), Nelson
Mandela Metropolitan University, Port Elizabeth, South
Africa; 4Center for Health Systems Research, National
Institute of Public Health, Cuernavaca, Mexico; 5National
Cheng Kung University College of Pharmacy, National Cheng
Kung University, Tainan, Taiwan; 6Drug and Therapeutics
Information Service, Adelaide, Australia; 7Center for
Pharmacoepidemiology, Karolinska Institutet, Stockholm,
Sweden.

Background: Globalisation of healthcare has brought
with it new opportunities in terms of pharmacoepidemiol-
ogy and drug utilisation research. Cross national compari-
sons and multi-national studies are becoming increasingly
important. Yet globalisation also presents challenges in
terms of balancing international and local environments.
Diversity in terms of capacity, health systems, available
data, financial resources and institutional support are key
considerations. Innovative pharmacoepidemioloigcal
methods are being developed to overcome some of these
challenges combining global knowledge with local capac-
ity and need.

Objectives: The objective of this symposium is to discuss
challenges and innovation in pharmacoepidemiology and
drug utilisation research in the global context. Research-
ers, policy makers and health professionals working in
drug utilisation or health services research should attend
this symposium.

Description: This DUR/HSR SIG endorsed symposium
consists of four presentations (1 hour in total ) followed
by a panel discussion (30 minutes). The four speakers will
highlight local challenges facing pharmacoepidemiology
and drug utilisation research as well as emerging and
innovative methods being used to drive future applica-
tions and research. The following topics will be covered.

1. Developing methods to meet local needs in a global
environment (Africa)
2. Using pharmacoepidemiologiocal techniques to

inform policy and change medicine use (Oceania)
3. Emerging pharmacoepidemiological techniques for

exploring multi- national medicines safety issues (Asia)
4. Drug utilisation and health services research to

improve public health and health service delivery (Latin
America)
A panel discussion led by co-Chairs on the critical issues

facing globalisation and the future needs and directions of
the global drug utilisation research world will follow the
presentations.
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728. Introduction to the Canadian Network for Observational
Drug Effect Studies (CNODES)

Samy Suissa,1 David Henry,2 Colin Dormuth,3 Robert
Platt,1 Pierre Ernst,1 Lorraine Lipscombe,2 Sebastian
Schneeweiss.4 1McGill University, Montreal, QC, Canada;
2Institute for Clinical Evaluative Sciences, Toronto, ON,
Canada; 3University of British Columbia, Vancouver, BC,
Canada; 4Harvard Medical School, Boston, MA, United
States.

Background: This symposium will discuss various facets
of the CNODES distributed network, including its mis-
sion, organization, governance, methodological challenges
and opportunities, and early results.

Objectives: The objectives of the symposium are to intro-
duce the CNODES network to an international audience,
to share aspects of CNODES’ first year of experience with
researchers engaged in similar distributed networks
around the world, and to form linkages with international
colleagues. The symposium is designed to have broad
appeal to various researchers including those attendees
with a particular interest in drug safety networks.

Description: 1. Introduction: Mission, organization and
governance of CNODES

2. Data, ethics, and approaches to assuring quality and
minimizing bias
3. Methodological Challenges and Opportunities in

CNODES: CNODES uses specialized teams for data-
base analysis and methods. The role of the Methods
Team in network studies will be described and an over-
view of special methodological challenges, including
sequential methods for meta-analysis and the assessment
of long-term effects of drugs using databases, will be
discussed.
4. Results 1: Network Study of High Potency Statins

and Acute Kidney Injury: Methods and results of the
inaugural CNODES study will be presented. Some of the
initial challenges in conducting the first CNODES study
will be also discussed.
5. Results 2: Network Study of Proton-pump Inhibitors

and Community Acquired Pneumonia: The second
CNODES study highlights the potential capacity for data-
base networking to employ extreme cohort restriction to
control otherwise intractable confounding.
6. Results 3: Network Study of Atypical Antipsychotics

and Diabetic Ketoacidosis.
7. International Perspective: Are there potential syner-

gies between CNODES and other networks?
8. Panel Discussion/Questions and Answers.

729. New Pharmacovigilance Legislation: A Call to Arms to
the Pharmacoepidemiology Community

Stella CF Blackburn,1 Peter R Arlett,1 Stephen J Evans,2

Susana Perez-Gutthann.3 1Pharmacovigilance and Risk
Management, European Medicines Agency, London, United
Kingdom; 2London School of Hygiene and Tropical Medicine,
London, United Kingdom; 3RTI Health Solutions, Barcelona,
Spain.

Background: Although some form of riskmanagement has
been in place for a number of years inmany pharmaceutical
companies, risk management plans (RMPs) only became a
formal regulatory requirement inNovember 2005. The new
EU pharmacovigilance legislation, which came into force
in July 2012, recognises their importance and places risk
management and pharmacoepidemiology at the core of
pharmacovigilance in Europe. The implementation of the
new legislation brings challenges to and opens opportuni-
ties for the pharmacoepidemiology community.

Objectives: To give an update on the main elements
addressed by the new pharmacovigilance legislation and
to discuss the practical implications for pharmacoepidemi-
ologists of the proposed changes.

Description: A moderator will briefly present key issues of
the new PhV legislation (10 minutes). Three presenters
will put forward different stakeholders’ perspectives on
the practical implications of the changes (20 minutes each)
The panelists will discuss the issues and questions raised
by the audience with the encouragement of the moderator
(20 minutes).

Key elements that will be addressed 1. Broad and deep
changes to regulation – this is the biggest change in a gen-
eration and pharmacoepidemiologists are at its centre.

2. Key priorities of the new legislation are the strength-
ening of RMPs, post-authorisation safety studies and
post-authorisation efficacy studies, and the measurement
of effectiveness of risk minimisation measures.
3. A major task will be to assure validity of estimates of

both efficacy and safety, so addressing the overall benefit/
risk of new medicines in real world usage.
4. Review of opportunities and challenges for different

stakeholders.

730. Small Patients, Big Challenges – Current Topics in
Pediatric Pharmacoepidemiology

Katia M Verhamme,1 Sandra de Bie,1 Timothy Beukelman,2

Susan A Oliveria,3 Tamar Lasky,4 Rachel Sobel.5 1Medical
Informatics, Erasmus University Medical Centre, Rotterdam,
Netherlands; 2Pediatric Rheumatology, Uiversity of Alabama at
Birmingham, Birmingham, AL, United States; 3Episource, New
York,NY,UnitedStates; 4MIEResources,Kingston,RI,United
States; 5Epidemiology,Pfizer,NewYork,NY,UnitedStates.

Background: Children differ from adults in their metabo-
lism, absorption, and response to medication so that it is
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not always possible to extrapolate results from efficacy
and safety studies conducted in adults to the pediatric
population. Pediatric patients comprise one of the fastest
growing populations being prescribed medications. Pedi-
atric drug development regulations, such as the European
Paediatric Investigation Plan (PIP) requirement, have
expanded the need for information on drug exposures in
pediatric populations. However, studies dedicated to pedi-
atric pharmacoepidemiology present unique methodologi-
cal and operational challenges.

Objectives: To review the regulatory framework for pedi-
atric drug development and the particular need for, and
challenges within, the field of pediatric pharmacoepidemi-
ology, and to demonstrate specific applications and meth-
odologic approaches to meet these challenges. Attendees
who would benefit attending this session would include
researchers involved in, or those interested in learning
more about pharmacoepidemiologic studies of pediatric
patients.

Description: The first presentation will describe the ratio-
nale for addressing pediatric issues separately from adult
issues. The main points will include: background and
practice, rationale for changes in regulatory policy, and
specific methodological issues. The next presentation will
describe approaches for studying pediatric drug safety
using multi-country electronic healthcare databases. The
third presentation will highlight a unique public-private
pediatric disease-based registry developed to study uncom-
mon, latent, and cumulative adverse effects of therapeutics
in the treatment of pediatric rheumatic disease. The final
presentation will discuss methodological approaches and
applications used in pediatric pharmacoepidemiologic
studies, including use of administrative databases and elec-
tronic medical records. Specific examples from pediatric
studies conducted with the HealthCore Integrated
Research Database (HIRDSM), Premier Perspective data-
base, and Henry Ford Health System will be presented.

731. The Real Potential of Routine Electronic Health Records
for Clinical Trials: Putting Them to the Test

Tjeerd P van Staa,1 Liam Smeeth,2 John Parkinson,1

Kourtney Davis,3 Hubert GM Leufkens.4 1General Practice
Research Database, London, United Kingdom; 2London
School of Hygiene Tropical Medicine, London, United
Kingdom; 3GlaxoSmithKline, Wavre, Belgium; 4Utrecht
Institute for Pharmaceutical Sciences, Utrecht, Netherlands.

Background: Reports from major science bodies have
highlighted the potential of routine electronic health
records for translational health research. A recent article
in the British Medical Journal argued that a revolution is
long overdue in the technical and research governance
frameworks for testing widely used interventions. In vari-
ous countries, there is an increasing investment in EHR
systems (including the UK which will introduce the Clini-
cal Practice Research Datalink).

Objectives: In this symposium, EHR experts and an aca-
demic present an overview of the opportunities and chal-
lenges of having more EHR records covering larger
populations and of using EHR data for randomised clini-
cal trials. Panelists from regulators, industry, and acade-
mia will provide different perspectives on this issue.

Description: The symposium will consist of three presen-
tations (45 min total) and a panel discussion (45 min).
The presentations will focus on: (1) a description of a
major new EHR resource (the Clinical Practice Research
Datalink in the UK); (2) the experiences with conducting
pragmatic randomised trials and cluster trials within EHR
databases; and (3) and a commentary on the scientific
opportunities and challenges around the use of EHR data.
The panel discussion will include a discussion of the criti-
cal issues surrounding the wider application of EHR
research, including trials based on EHR data.

732. Rare Serious Adverse Events: Comparison of Patient-
and Physician-Reported Outcomes

Juergen Dinger,1 Marita Kieble,2 Kristina Bardenheuer.1
1Berlin Center for Epidemiology and Health Research, Berlin,
Germany; 2Berlin School of Public Health, Berlin, Germany.

Background: The validity of information on clinical out-
comes is essential in non-interventional research. In field
studies, investigators often have the choice between
patient- as well as physician-reported outcomes. In
healthy populations – such as users of oral contraceptives
– evidence on the accuracy of these methods is scarce.
Physicians who recruit healthy subjects into pharmacoepi-
demiological studies are not necessarily involved in the
treatment of serious adverse events (SAEs). Therefore the
investigators assumed that physician-reported outcomes
under these circumstances might be associated with a
lower sensitivity compared to validated patient-reported
outcomes.

Objectives: To compare two different methods for detect-
ing rare SAEs: validated patient-reported vs. physician-
reported outcomes.

Methods: In the ‘‘International Active Surveillance Study
of Women Taking Oral Contraceptives’’, participating
women reported SAEs every 6 months. These reports
were validated via physicians who treated the reported
event (not the recruiting physician). The combination of
self-reported outcomes with a rigorous validation process
is considered to have high sensitivity and specificity. The
incidence rates based on these validated patient-reported
outcomes were compared to the rates reported by the
gynecologists who recruited the study participants. The
two methods were compared by an adjusted McNemar
test. For both data collection methods, sensitivities and
negative predictive values were calculated.

Results: Overall, 123 gynecologists were questioned about
SAEs of 4,572 study participants. These gynecologists
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reported only two SAEs (one breast cancer, one thrombo-
embolic event). In contrast 105 validated, serious adverse
events were reported by the 4,572 study participants
(p < 0.001) – including the SAEs reported by the gyne-
cologists. These included seven cancer cases, nine throm-
boembolic events, 20 diseases of the digestive system, 13
accidents, and 11 infections.

Conclusions: In the study setting, validated patient-
reported outcomes have a substantially higher sensitivity
compared to physician-reported outcomes. For similar
studies it appears sufficient to rely exclusively on validated
patient reports.

733. Prevalence and Preventability of Self-Reported Adverse
Drug Events – A Cross-Sectional Population-Based Survey in
Sweden

Katja M Hakkarainen,1 Karolina Andersson Sundell,1 Max
Petzold,2 Staffan Hägg.3 1Nordic School of Public Health,
Gothenburg, Sweden; 2Institute of Medicine, Sahlgenska
Academy, University of Gothenburg, Gothenburg, Sweden;
3Division of Clinical Pharmacology, Linköping University,
Linköping, Sweden.

Background: Adverse drug events (ADEs) have been
found common and often preventable among hospitalised
patients, but no previous study has investigated self-
reported ADEs in a representative sample of the general
public.

Objectives: To estimate the one-month period prevalence
of self-reported ADEs among the adult general public in
Sweden, and to estimate the self-reported preventability of
two ADE categories: adverse drug reactions (ADRs) and
sub-therapeutic effects of drug therapy (STEs).

Methods: In this cross-sectional study, a postal survey
was sent to a random sample of 14,000 Swedish residents
aged 18 or older in October 2010. The survey was pilot-
tested for face and content validity. Self-reported ADEs
experienced during the past month included ADRs, STEs,
drug dependence, drug intoxications and morbidity due to
drug-related untreated indication. ADEs could be associ-
ated with prescription, non-prescription or herbal drugs.
For ADRs and STEs, the respondents estimated whether
the event could have been prevented. The identified self-
reported ADEs were analysed descriptively.

Results: Of 7,099 respondents (51.0%), ADEs were
reported by 19.4% (95% CI, 18.5–20.3%). The prevalence
of self-reported ADRs, STEs, and morbidity due to drug-
related untreated indication was equally high, between 7.6
and 8.1% for each. Drug dependence was reported by
2.2% (95% CI, 1.9–2.6%) and drug intoxications by
0.2% (95% CI, 0.1–0.3%) of the respondents. Of 1,377
persons with ADEs, 54.3% reported one, 35.7% 2–3, and
9.9% from four up to 11 ADEs. Of 845 ADRs, 16.6%
(95% CI, 14.1–19.1%) were estimated preventable by the
respondents, while 22.4% (95% CI, 19.4–25.4%) of 745

STEs were considered preventable. The most common
drug classes associated with in total 2,568 ADEs were
NSAIDs (7.3%), antidepressants (7.9%), antihyperten-
sives (6.2%), and drugs for insomnia (5.4%).

Conclusions: One fifth of the adult general public reported
experiencing ADEs during the past month, indicating that
ADEs are a significant disease burden also outside hospi-
tals. As ADRs and STEs were commonly considered pre-
ventable, further measures are required in healthcare to
prevent ADEs.

734. Medications in Pregnancy Abstracts Presented at ICPE
2001–2009: Trends in Subsequent Publication

Deborah L Covington, Paige Churchill, Lindsay B
Crampton. PPD, Wilmington, NC, United States.

Background: Peer-reviewed publication of abstracts
ensures proper vetting and may serve as a measure of the
quality of the research.

Objectives: To examine trends in subsequent publication
of abstracts focused on medications in pregnancy pre-
sented at ICPE from 2001 to 2009 and to examine factors
associated with publication.

Methods: We identified 257 applicable abstracts and col-
lected data on affiliation of 1st author, study objective and
design. A trained research assistant blinded to the study
purpose conducted Medline searches using a standardized
algorithm to identify subsequent publications. If a publi-
cation was found, the journal and its impact factor were
noted.

Results: In 2001, 31% of abstracts were subsequently
published, including 50% of oral presentations and 22%
of posters. The publication rate increased in 2009 to 57%,
including 69% of oral presentations and 53% of posters.
Mean journal impact factor increased from 3.8 in 2001 to
5.3 in 2009. In 2001, half of the abstracts were subse-
quently published in a pharmacoepidemiology or drug
safety journal and half in a therapeutically focused jour-
nal. In 2009, 46% were subsequently published in a thera-
peutically focused journal, 33% in a pharma
coepidemiology or drug safety journal, and 21% in a
national medical journal. Factors associated with subse-
quent publication in 2001 included 1st author affiliated
with pharmaceutical industry and abstract focused on
drug impact using a prospective cohort study design. Fac-
tors associated with subsequent publication in 2009
included 1st author affiliated with government (75%) fol-
lowed by academia (60%) and abstract focused on drug
impact using a prospective cohort or case–control design.

Conclusions: The increasing publication rate and journal
impact factor from 2001 to 2009 suggests the quality of
ICPE abstracts on medications in pregnancy may be
increasing. Not surprisingly, studies focusing on drug
impact using a prospective cohort design were positively
associated with subsequent publication in both time peri-
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ods. The shift in 1st author affiliation over the two time
periods was unexpected, especially the diminishing repre-
sentation of publications by pharmaceutical industry
authors.

735. Using Electronic Healthcare Records for Drug Safety
Signal Detection: A Comparative Evaluation of Statistical
Methods

Martijn J Schuemie,1 Preciosa M Coloma,1 Huub
Straatman,2 Ron M Herings,1,2 Gianluca Trifirò,1,3 Justin N
Matthews,4 David Prieto-Merino,4 Mariam Molokhia,5 Lars
Pedersen,6 Rosa Gini,7 Francesco Innocenti,7,8 Giampiero
Mazzaglia,8 Gino Picelli,9 Lorenza Scotti,10 Johan van der
Lei,1 Miriam C Sturkenboom.1 1Medical Informatics
Department, Erasmus University Medical Center, Rotterdam,
Netherlands; 2PHARMO Institute, Utrecht, Netherlands;
3Department of Clinical and Experimental Medicine and
Pharmacology, University of Messina, Messina, Italy;
4Faculty of Epidemiology and Population Health, London
School of Hygiene and Tropical Medicine, London, United
Kingdom; 5Department of Primary Care and Public Health
Sciences, Kings College, London, United Kingdom;
6Department of Clinical Epidemiology, Aarhus University
Hospital, Århus Sygehus, Denmark; 7Agenzi Regionali di
Sanità della Toscana, Florence, Italy; 8Health Search, Italian
College of General Practitioners, Florence, Italy; 9Pedianet,
Societa’ Servizi Telematici SRL, Padova, Italy; 10Department
of Statistics, Università di Milano-Bicocca, Milan, Italy.

Background: Drug safety monitoring relies primarily on
spontaneous reporting, but electronic healthcare record
(EHR) databases offer a possible alternative for detection
of adverse drug reactions (ADRs).

Objectives: To evaluate the relative performance of differ-
ent statistical methods for detecting drug-adverse event
associations in EHR data representing potential ADRs.

Methods: Data from seven databases across three coun-
tries in Europe comprising over 20 million subjects was
used to compute relative risk estimates for drug-event
pairs using ten different methods, including those devel-
oped for spontaneous reporting systems, cohort methods
such as the Longitudinal Gamma Poisson Shrinker
(LGPS), and case-based methods like case–control. The
newly developed method ‘‘Longitudinal Evaluation of
Observational Profiles of Adverse events Related to
Drugs’’ (LEOPARD) was used to remove associations
likely caused by protopathic bias. Data from the different
databases was combined by pooling of data, and by meta-
analysis for random effects. A reference standard of
known ADRs and negative controls was created to evalu-
ate method performance. Area under the curve (AUC) of
the receiver operator characteristic curve was calculated
for each method, both with and without LEOPARD fil-
tering.

Results: The highest AUC (0.83) was achieved by the
combination of either LGPS or case–control with LEOP-

ARD filtering, but performance between methods differed
little. LEOPARD increased overall performance, but
flagged several known ADRs as caused by protopathic
bias.

Conclusions: Combinations of methods demonstrate good
performance in distinguishing known ADRs from nega-
tive controls, and we assume that these could also be used
to detect new drug safety signals.

736. Drug Safety Signals Detected Using Electronic Health
Records and Spontaneous Reporting Systems Data: The
Experience of EU-ADR Project

Vaishali Patadia,1,2 Martijn Schuemie,2 Preciosa Coloma,2

Rosa Gini,3 Ron Herings,4 Giampiero Mazzaglia,5 Gino
Picelli,6 Carla Fornari,7 Lars Pedersen,8 Johan van der Lei,2

Miriam Sturkenboom,2,9 Gianluca Trifirò.10 1Astellas
Pharmaceuticals, Deerfield, IL, United States; 2Erasmus
Medical Center, Rotterdam, Netherlands; 3Agenzia Regionale
Sanità Toscana, Florence, Italy; 4PHARMO Institute,
Utrecht, Netherlands; 5Società Italiana Medicina Generale,
Florence, Italy; 6Pedianet, Padova, Italy; 7Department of
Clinical and Preventive Medicine, Università Milano-Bicocca,
Milan, Italy; 8Aarhus University Hospital, Aarhus, Denmark;
9Department of Epidemiology, Erasmus Medical Center,
Rotterdam, Netherlands; 10Department of Clinical and
Experimental Medicine and Pharmacology, University of
Messina, Messina, Italy.

Background: In the last 10 years, data mining methodolo-
gies have been developed using spontaneous reporting sys-
tem (SRS) databases for drug safety signal detection. Due
to limitations associated with SRS, more recently, the
pharmacovigilance field has started to explore electronic
health records (EHR) for signal detection.

Objectives: To understand retrospectively Signals of Dis-
proportionate Reporting (SDRs) identified for 10 events
in the EU-ADR and SRS databases (FDA-AERS and
WHO-Vigibase).

Methods: In the EU-ADR Project a set of 10 events war-
ranting priority for monitoring in pharmacovigilance were
selected inspected for their association with all possible
drugs: Upper Gastrointestinal Bleeding (UGIB), Anaphy-
lactic Shock (AS), Acute Myocardial Infarction (AMI),
Rhabdomyolysis (RHABD), Acute Renal Failure (ARF),
Bullous Eruption (BE), Neutropenia (NEUTROP), Pan-
cytopenia (PANCYT), Acute Liver Injury (ALI), Cardiac
Valve Fibrosis (CVF). For each event, whenever possible,
a list of five drugs known to be associated with the event
and or not associated with the event was created. In EU-
ADR, drugs with statistically significantly (p < 0.05)
increased RR (‡2) were identified as SDRs. In SRS,
threshold of EB05 > 2 regardless of case volume was
used.

Results: The detection of SDRs in EU-ADR varied based
on the nature of the events considered (20% for AMI
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80% for UGIB) and increased substantially if the analyses
was restricted to the period preceding first regulatory
action. Across all 10 events, EU-ADR was able to detect
about 53% of known ADR associations and SRS data-
bases approximately 77% of known ADR associations.
For associations that were known as non-ADRs, the
detection of non-SDRs was very high and at similar extent
in both SRS databases. All of the known non-ADR asso-
ciations were identified as non-SDRs, except for two in
EU-ADR, one in FDA-AERS, both concerning ARF.

Conclusions: The detection of SDRs in EHR may change
across different types of adverse events and is influenced
by the effect of regulatory actions aimed at risk minimiza-
tion, once the signal is discovered. More analysis is ongo-
ing to understand SDR detection patterns in EHR.

737. Poor Traceability of Biologicals in Adverse Event
Reporting Systems

Niels S Vermeer,1,2 Sabine MJM Straus,1,3 Aukje K Mantel-
Teeuwisse,1 Toine CG Egberts,1 Hubert GM Leufkens,1,2

Marie L De Bruin.1,2 1Division of Pharmacoepidemiology and
Clinical Pharmacology, Utrecht Institute for Pharmaceutical
Sciences (UIPS), Utrecht, Netherlands; 2Medicines
Evaluation Board (MEB), Utrecht, Netherlands; 3Medical
Informatics, Erasmus Medical Center, Rotterdam,
Netherlands.

Background: Biologicals are known for adverse drug reac-
tions (ADRs) that can be batch or product specific, result-
ing from small differences in the manufacturing process. It
is unknown how much of this information is captured in
the current adverse event reporting systems.

Objectives: To assess the traceability of biologicals up to
the patient level in two major spontaneous reporting sys-
tems (SRS): Adverse Event Reporting System (AERS) in
the US and Eudravigilance (EV) in the EU.

Methods: The availability of batch numbers for biologi-
cals was studied in a cross sectional study using ADR
reports from 2004 to 2010 and compared to small mole-
cule drugs. Vaccines and blood products were excluded.
Duplicate reports were merged. Differences in proportions
were tested using chi-square statistics.

Results: A total of 2,028,600 unique cases were identified
in AERS, reporting a total of 529,527 biologicals (487,359
suspected) and 5,794,644 small molecule drugs (2,221,321
suspected). In EV there were 2,107,737 unique cases,
reporting a total of 441,650 biologicals (357,747 suspected)
and 5,637,389 small molecule drugs (2,184,080 suspected).
Overall batch numbers were available for 24.0% of the
suspected biologicals in AERS and 20.8% in EV. For sus-
pected small molecule drugs the proportions were signifi-
cantly lower; 7.4% in AERS and 4.0% in EV, respectively
(p < 0.001). In both SRS, consumers were most likely to
report a batch number for suspected biologicals (36.3% in
AERS, 40.5% in EV), followed by pharmacists (23.2% in

AERS, 18.4% in EV), respectively (p < 0.001). This pat-
tern differed according to drug class of the biological. The
availability of batch numbers for suspected biologicals dif-
fered over the years for AERS, but did not show a clear
time trend: 2004 (19.1%), 2005 (15.5%), 2006 (30.4%),
2007 (35.8%), 2008 (27.8%), 2009 (21.4%) and 2010
(19.9%). For EV the availability of batch numbers
showed a different pattern: 2004 (11.6%), 2005 (11.8%),
2006 (11.9%), 2007 (11.9%), 2008 (22.6%), 2009 (24.1%)
and 2010 (22.7%).

Conclusions: The current study shows a need for improv-
ing traceability of biologicals, allowing better monitoring
of post marketing safety issues.

738. A Matched Cohort Study Examining Digoxin Exposure
and Prostate Cancer Mortality

Evelyn M Flahavan,1 Kathleen Bennett,1 Linda Sharp,2

Thomas I Barron.1 1Department of Pharmacology and
Therapeutics, Trinity College Dublin, Dublin, Ireland;
2National Cancer Registry, Cork, Ireland.

Background: Digoxin (DIG) exposure has been associated
with reduced prostate cancer (PC) incidence in epidemio-
logical studies. Preclinical data suggests that DIG may
mediate this anti-cancer effect through inhibition of
hypoxia-inducible factor 1-a.

Objectives: This cohort study examines associations
between DIG exposure and mortality in men with PC.

Methods: Men diagnosed with PC 2001–2006 were identi-
fied from National Cancer Registry Ireland records and
linked state-funded pharmacy claims data. Propensity
scores for DIG exposure in the 90 days prior to PC diag-
nosis were estimated. DIG exposed and unexposed men
were matched (1:1) within a calliper of 0.2 standard devia-
tions of the propensity score logit, using greedy matching
without replacement. Standardized differences were used
to assess covariate balance (z-score < 0.1) between
matched cohorts. Hazard ratios (HR) for associations
between DIG exposure and all-cause (ACM) or PC-spe-
cific (PCM) mortality were estimated using Cox propor-
tional hazards models adjusted for age, comorbidity,
smoking status, NSAID exposure, tumour stage and
grade. Follow-up to 31/12/2009. Categorical exposure-
response analyses were carried out using tertiles of expo-
sure (low, intermediate, high) in the 90 days pre-diagnosis.

Results: Five thousand seven hundred and thirty-two PC
cases were identified from the linked database. Three hun-
dred and ninety-one cases received DIG in the 90 days
pre-diagnosis, of which 387 were matched to unexposed
controls. Matched covariate balance was acceptable. Med-
ian follow-up 3.3 years. In adjusted analyses, DIG expo-
sure was associated with ACM (HR 1.23, 95% CI 1.02–
1.48) and a non-significant increased risk of PCM (HR
1.18, 95% CI 0.67–1.57). Exposure-response analysis
showed only the highest tertile of DIG exposure, was not
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significantly associated with PCM (HR 0.94, 95% CI
0.64–1.40).

Conclusions: Despite significant pre-clinical evidence, we
did not see a reduction in mortality in men with PC
exposed to DIG. Plasma DIG may not reach concentra-
tions to show effects seen in vitro.

739. Tamoxifen Therapy and Risk of Dementia in Breast
Cancer Patients: A Danish Nationwide Cohort Study

Anne G Ording,1 Deidre P Cronin-Fenton,1 Henrik T
Sorensen,1AndersBJensen,2TimothyLLash.1,3 1Department
of Clinical Epidemiology, Aarhus University Hospital, Aarhus
N, Denmark; 2Department of Oncology, Aarhus University
Hospital, Aarhus, Denmark; 3Department of Epidemiology
and Prevention, Wake Forest School of Medicine, Winston-
Salem, NC, United States.

Background: Growing evidence suggests that women are
at decreased risk of dementia compared to men, probably
due to a neuro-protective effect of estrogen. Breast cancer
patients treated with anti-estrogenic selective estrogen
receptor modulators, such as tamoxifen, may be at
increased risk of dementia, but the association is not clear.

Objectives: We studied the association between tamoxifen
use and dementia in breast cancer patients, and examined
a possible time-dependent effect of tamoxifen.

Methods: We used the Danish Breast Cancer Cooperative
Group registry to identify all women with incident estro-
gen receptor positive, stage I or II breast cancer diagnosed
between 1990 and 2004, and followed them through 2010.
To allow for an induction period, the patients were fol-
lowed from 1 year after breast cancer diagnosis to identify
any type of dementia (Alzheimer’s, Parkinsonism, Lewy
body dementia, vascular dementia, frontotemporal
dementia, multisystem atrophy, progressive supranuclear
palsy, corticobasal degeneration, mild cognitive impair-
ment, and atypical Parkinsonism). Information on demen-
tia was ascertained from the National Patient Registry.
Cox regression was used to estimate crude and adjusted
hazard ratios (HRs) and 95% confidence intervals (CIs).

Results: There were 8,446 tamoxifen exposed and 8,359
tamoxifen unexposed breast cancer patients included in
the study, and 231 (2.7%) of the tamoxifen exposed and
302 (3.6%) of the tamoxifen unexposed breast cancer
patients developed dementia more than 1 year after breast
cancer diagnosis. The overall age-adjusted HR of demen-
tia was 1.11 (95% CI: 0.93, 1.33). Between 1 and 4 years
after breast cancer diagnosis, the HR for dementia was
1.15 (95% CI: 0.74, 1.79); between 4 and 6 years after
breast cancer diagnosis, it was 1.33 (95% CI: 0.83, 2.13).
Among dementia subtypes, the overall age-adjusted HR
was 1.34 (95% CI: 0.88, 2.03) for Alzheimer’s disease, 1.30
(95% CI: 0.77, 2.20) for Parkinsonism, and 1.22 (95% CI:
0.10, 14.4) for atypical Parkinsonism.

Conclusions: In this large prospective study, our results
provide no evidence of an association between tamoxifen
exposure and rates of dementia in breast cancer patients.

740. Risk of Congestive Heart Failure from Trastuzumab
(Herceptin) in Elderly Persons with Breast Cancer: A
Population-Based Study

Huei-Ting Tsai,1 Claudine Isaacs,1 Solomon Makgoeng,1

Andrew N Freedman,2 Sheila Weiss Smith,3 Joan L Warren,3

Arnie L Potosky.1 1Department of Oncology, Georgetown
University Medical Center, Washington, DC, United States;
2Division of Cancer Control and Population Sciences, National
Cancer Institute, Bethesda, MD, United States; 3School of
Pharmacy, University of Maryland at Baltimore, Baltimore,
MD, United States.

Background: Randomized trials have reported a 4–5 times
increased risk of congestive heart failure (CHF) among
breast cancer (BC) patients receiving combined therapy of
anthracycline and trastuzumab (T, Herceptin). However,
the risk of CHF has not been investigated in general clini-
cal practice, where patients are typically older and have
more comorbidities than randomized trial participants.

Objectives: To assess the association between CHF risk
and T use in breast cancer patients older than 65 years.

Methods: Using the U.S. SEER-Medicare database, we
identified all women newly diagnosed with BC as their pri-
mary cancer during 1998–2007, who received chemother-
apy with or without T, free of CHF history and followed
through 2009. We defined outcomes as the first CHF
event after BC diagnosis using diagnostic codes from inpa-
tient and outpatient claims. We calculated propensity
score of T use in each patient and apply the inverse-pro-
pensity of treatment weighted (IPTW) method in Cox pro-
portional hazard models to estimate CHF risk with T. We
modeled receipt of chemotherapy agents as well as cardio-
protective agents as time-dependent covariates.

Results: We observed 4,507 CHF events in 69,012 BC
patients (median age at diagnosis = 75). Patients aged
under 75 years old, in advanced stage, or who had no
CVD comorbidity were more likely to receive T. T use
was associated with an increased risk of CHF (HR =
2.36, 95% CI = 1.76, 3.16). The increased CHF risk of
T use was stronger among patients aged under 75 (HR =
2.46, 95% CI = 1.81, 3.34) than those above 75 (HR =
1.21, 95% CI = 0.77, 1.90).

Conclusions: Compared with clinical trials, this large,
population-based cohort study found a lower but still sig-
nificantly increased CHF risk with T use, suggesting the
need for careful selection of patients receiving adjuvant
therapy of T among breast cancer patients older than
65 years old.
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741. Use of Orlistat and Risk of Colorectal Cancer

Jin-Liern Hong,1 Robert Sandler,1 Christoph Meier,2 Susan
Jick,3 Til Stürmer.1 1Epidemiology, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United States;
2Division of Clinical Pharmacy and Epidemiology, Department
of Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 3Boston Collaborative Drug Surveillance
Program, Boston University, Lexington, MA, United States.

Background: Orlistat is currently the only anti-obesity
drug approved for over-the-counter sale in the US and
Europe. An animal study showed that exposure to orlistat
induced precancerous colonic aberrant crypt foci, but it is
unclear whether this would affect risk for colorectal
cancer.

Objectives: To examine whether use of orlistat affects the
risk of colorectal cancer in adults.

Methods: A retrospective cohort study was conducted
using data from the UK General Practice Research Data-
base from September 1998 to December 2008. Eligible
patients were adults aged 18 years or older who initiated
treatment of orlistat. Each new user of orlistat
(n = 33,746) was matched to up to five nonusers
(n = 154,747) on age, sex, body mass index (BMI), and
start date of treatment. The study outcome was colorectal
cancer. Patients were followed until the event occurred or
end of study, regardless of treatment discontinuation. We
estimated incidence rates per 100,000 person-years for
both groups and hazard ratios using Cox proportional
hazard models with adjustment of quintile-stratified pro-
pensity score.

Results: Of 188,493 patients with a median age of 47 (In-
terquartile Range, 37–57), 77% were women, and approx-
imately 90% were obese (BMI ‡ 30). New users of orlistat
were more likely to have a prior history of diabetes or
hypertension and to receive prescriptions of anti-diabetic
medication, statins, and aspirin, compared to nonusers.
During 645,149 person-years of follow-up, we identified
58 and 304 colorectal cancer cases among new users of or-
listat and nonusers, respectively. The colorectal cancer
rate was 47.12 for orlistat users and 58.23 for nonusers.
After adjustment for propensity score, the hazard ratio of
colorectal cancer comparing orlistat initiators to non-users
was 0.77 (95% CI: 0.57, 1.03), suggesting that use of orli-
stat was not associated with a higher risk of colorectal
cancer.

Conclusions: This study of UK population shows no evi-
dence of an increased risk for colorectal cancer after the
initiation of orlistat.

742. Bisphosphonates and Esophageal Cancer in the GPRD

Alec Walker,1 Julie Chandler,2 Robert Lubwama,2 Nancy
Santanello.2 1WHISCON, Newton, MA, United States;
2Epidemiology, Merck Research Laboratories, West Point,
PA, United States.

Background: In 2009, the US FDA noted reports of
esophageal cancer (EsoCA) in persons who had received
alendronate or other bisphosphonates. Subsequent epi-
demiologic studies did not generally find risk elevations.
Esophageal reflux is both a risk factor for EsoCA and a
relative contraindication to bisphosphonate use, because
these products may irritate the esophagus. The present
study was designed to address possible artifacts that threa-
tened the previous studies.

Objectives: To estimate the relative incidence of EsoCA in
women who used oral bisphosphonates vs. contemporane-
ously observed women of the same age who did not.

Methods: Two analyses were undertaken in the GPRD, a
collection of UK general practitioners’ electronic medical
records organized for health research. Women born 1922–
1953 with records between 1996 and 2008 were followed
through 2009. In a case-cohort study, cases of EsoCA
identified in the electronic and underlying written practi-
tioners’ records were compared to a subcohort of 25,000
women drawn at random with matching on birth year
and date of case occurrence, using time-lagged covariates.
A second analysis formulated the data as a series of incep-
tion cohorts with an intent-to-treat analysis.

Results: Of 684,815 women experienced 929 cases of Es-
oCA. Users of bisphosphonates were less healthy than
randomly chosen age-matched women on a variety of
measures. Factors that raised the risk of EsoCA overall
were past use of acid suppressant medications, medical
indicators of heavy alcohol consumption, both current
and past smoking, and very low body mass index. The
highest risk for adenocarcinoma was found in women
with higher BMI. Under both study designs, use of bis-
phosphonates more than 2 years before carried a RR of
1.3 (95% CI 1.0–1.7). Alendronate carried RRs of 1.1 and
1.0. There was no evidence of a rising risk with time
elapsed since treatment initiation.

Conclusions: These analyses provide no support for the
initial concern that alendronate might increase the risk of
EsoCA. For all bisphosphonates taken together, the low
level of increase, the absence of temporal effects, and dem-
onstrated correlations between bisphosphonate use and
other risk factors make a causal interpretation tenuous.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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743. Androgen Deprivation Therapy and the Risk of
Colorectal Cancer in Prostate Cancer Patients

Jonathan Assayag,1,2 Hui Yin,1 Samy Suissa,1,3 Laurent
Azoulay.1,4 1Centre for Clinical Epidemiology, Jewish General
Hospital, Montreal, QC, Canada; 2Department of
Experimental Medicine, McGill University, Montreal, QC,
Canada; 3Department of Epidemiology, Biostatistics and
Occupational Health, McGill University, Montreal, QC,
Canada; 4Department of Oncology, McGill University,
Montreal, QC, Canada.

Background: Androgen deprivation therapy (ADT) is a
common treatment for prostate cancer, but has become
controversial because of its potential cardiovascular
adverse effects. Furthermore, it is plausible that this ther-
apy may increase the risk of colorectal cancer, since sev-
eral in vitro studies have suggested a protective role of
androgens on colonic carcinogenesis.

Objectives: To determine whether the use of ADT is asso-
ciated with an increased risk of incident colorectal cancer
in patients with prostate cancer.

Methods: All patients with a first-ever diagnosis of pros-
tate cancer, between January 1, 1988 and December 31,
2008, with follow-up until December 31, 2009, were identi-
fied within the UK General Practice Research Database.
Patients were followed until a first-ever diagnosis of colo-
rectal cancer, death, end of registration with the general
practice, or end of the study period, whichever came first.
Ever exposure to the different ADTs (gonadotropin-
releasing hormone (GnRH) agonists, oral anti-androgens
and bilateral orchiectomy) was defined in a time-depen-
dent fashion, allowing patients to move from a period of
non-exposure to a period of exposure. All exposures were
lagged by one year to account for latency. Hazard ratios
(HRs) and 95% confidence intervals (CIs) were estimated
using time-dependent Cox proportional hazards models.

Results: The cohort included 21,501 patients with prostate
cancer. A total of 184 patients were diagnosed with colo-
rectal cancer during 96,739 person-years of follow-up,
yielding an overall rate of 1.9/1,000 persons per year (95%
CI: 1.6; 2.2). Ever use of GnRH agonists and oral anti-
androgens were not associated with an increased risk of
colorectal cancer (HR: 0.83, 95% CI: 0.61, 1.13 and HR:
1.06, 95% CI: 0.64, 1.76, respectively). An over twofold
increased risk was observed in patients who underwent
bilateral orchiectomy (HR: 2.24, 95% CI: 1.02, 4.94).

Conclusions: The use of GnRH agonists and oral anti-
androgens was not associated with an increased risk of
colorectal cancer. However, an increased risk was
observed with bilateral orchiectomy, which can be due to
the permanent nature of androgen suppression with this
particular therapy.

744. Optimisation of a Signal Detection Method on
Spontaneous Reports of Adverse Events Post Immunisation

Lionel Van Holle, Ziad Zeinoun, Vincent Bauchau. Vaccine
Safety Research Group (VSRG) – Vaccine Clinical Safety and
Pharmacovigilance (VCSP), GlaxoSmithKline Biologicals,
Wavre, Belgium.

Background: The choice of stratification factors and
threshold value for disproportionality signal detection
methods may impact the rates of true positive (TP) and
false positive (FP) signals detected.

Objectives: To determine the combination of stratification
factors and threshold value maximising the number of TP
signals while keeping the number of FP signals as low as
possible.

Methods: We tested different combinations of stratifica-
tion factors ((S)ex, (A)ge, (R)egion and (Y)ear) of the
Multi-Item Gamma Poisson Shrinker providing 16 differ-
ent models. For each model 11 different threshold values
for the EB05 were tested, from 0 to 2. In total, 176 differ-
ent models – named by their threshold value followed by
the stratification factors (e.g., 2-SARY) – were compared
for eight different vaccines. Using the product label of
these vaccines as a proxy for true positive safety signals,
we compared the performance of each model in terms of
Positive Predicted Value (PPV). For each vaccine, models
were ranked according to the PPV, with rank = 1 for the
model with the highest PPV. Across the eight vaccines,
median rank and overall PPV were computed.

Results: The model with the best overall performance
across the eight different vaccines was 0.8-SARY, with a
median rank of 3 and PPV of 0.2 (195 TP; 763 FP). For a
threshold value of 2 the optimal combination of stratifica-
tion factors differed by vaccine and led to a set of models
with a median rank of 34.5 and a PPV of 0.19 (34 TP; 121
FP). Using the SARY set of stratification factors, the opti-
mal threshold differed by vaccine from 0.8 to 2 and led to
a set of models with a median rank of 1.75 and a PPV of
0.2 (142 TP; 567 FP). The optimal combination of stratifi-
cation factors and thresholds provided a different model
for each vaccine with a median rank of 1 and a PPV of
0.19 (139 TP; 595 FP).

Conclusions: Stratification and threshold choices substan-
tially impact the detection rate of TP and FP. Within the
scope of this exercise, the 0.8-SARY model was consid-
ered as the best choice given its high median PPV rank,
its high number of TP signals, and the simplicity and
robustness of having a unique model for the different
vaccines.
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745. A Novel Bayesian Hierarchical Model Using Two-
Dimensional Groupings of Drugs and Adverse Events for
Detection of Adverse Drug Reactions in Large Databases

Mark N Brook,1 David Prieto Marino,2 Stephen JW
Evans.2 1Institute of Cancer Research, London, United
Kingdom; 2London School of Hygiene and Tropical Medicine,
London, United Kingdom.

Background: The problem of multiple comparisons is of
particular concern in pharmacovigilance. Traditional pen-
alisations such as Bonferroni, while conservative, can only
treat each drug as independent of other drugs, and each
adverse event (AE) as independent of other AEs. This is
obviously not the whole story, biologically or chemically.
Drugs and AEs can each be related to other drugs and
AEs respectively. If a drug increases the incidence of a
given AE, we might expect an increase in the same (or
similar) AEs for similar drugs. A sensible approach would
be to group drugs or AEs according to characteristics that
they share, and use Bayesian methods to share informa-
tion within (and between) those groups. Berry Berry
(2004) proposed such a model for AEs, and this has been
applied in several studies. However, in each study either
the drugs or the AEs were used to build the hierarchy, but
never both simultaneously.

Objectives: To develop a Bayesian Hierarchical Model
(BHM) with a two-dimensional grouping, incorporating
drugs and AEs simultaneously, and to show that this
model might produce more powerful results than the one-
dimensional BHMs that have been considered in the past.

Methods: We develop a theoretical formulation of our
model, and test it on simulated data to demonstrate the
concept, and to show that it is behaving as we expect. We
also compare our model against a standard frequentist
analysis. We then apply our model to real data: a subset
of WHO’s VigiBase.

Results: For the simulated data, the model behaved as
expected. The two-dimensional BHM showed stronger
shrinkage, and different AEs are detected when compared
to the one-dimensional BHM and the standard analysis.

Conclusions: We find that sharing information in two
dimensions does seem to be more effective than sharing
only in one. In fact, we find some evidence to suggest that
sharing information in one dimension when two are avail-
able may actually give misleading results. This is a novel
approach, with potentially important benefits for sponta-
neous reporting databases, such as the WHO’s Vigibase.

Berry S Berry D. Biometrics (2004) 60:418–26.

746. Temporal Pattern Discovery on Electronic Health
Records – A Source of Reference in Signal Detection Work

Kristina Star,1,2 Johanna Strandell,1 Sarah Fridén,1 Lovisa
Sällstedt,1 Jeanette Johansson,1 Ralph I Edwards.1 1Uppsala
Monitoring Centre, Uppsala, Sweden; 2Department of Public
Health and Caring Sciences, Uppsala University, Uppsala,
Sweden.

Background: In the systematic screening of large collec-
tions of individual case safety reports (ICSRs), signals of
disproportionate reporting (SDR) are commonly used to
select problems for further evaluation. Access to electronic
health records (EHRs) could be an important source of
reference to support or demote the SDR.

Objectives: To what extent are SDRs in the WHO Global
ICSR database, VigiBase, supported/not supported by
EHRs from primary care?

Methods: SDRs of drug and adverse drug reaction
(ADR) combinations highlighted in the routine signal
detection process in VigiBase in the third quarter of 2011
were reviewed. A previously published temporal pattern
discovery method was applied on The Health Improve-
ment Network (THIN) data and used as a reference. It
displays observed-to-expected ratios for a medical event
before and after first prescription of a drug in different
time periods (chronograph). Drugs in THIN with at least
100 first prescriptions were included. Combination prod-
ucts and neonatal related ADRs were excluded. Chrono-
graphs were reviewed and classified as an increase or
decrease after prescription, as a similar pattern before and
after prescription, or as inconclusive, i.e., too few events
within 12 months after prescription.

Results: Of 568 highlighted drug and ADR combinations
in VigiBase, 173 fulfilled the inclusion criteria of which
113 were not labeled and thus analysed in more detail.
For 45 combinations, no events were recorded within
12 months after prescription. Thirty-three combinations
included numbers sufficient to determine a pattern in the
chronograph. One combination had an increase of events
after prescription, whilst for nine combinations a decrease
was noted (most commonly related to drug indication).
Twenty-three had a similar pattern before and after pre-
scription. For 35 combinations, the chronograph was
inconclusive, of which six combinations included individ-
ual case histories possibly supportive of the highlighted
SDR.

Conclusions: Temporal pattern discovery showed to be
useful when deciding what SDRs to down prioritize. As
individual cases in the EHRs showed to be valuable, a
method to systematically highlight significant patient his-
tories is needed.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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747. Uncovering Hidden Patterns in Pharmacovigilance
through Robust Subgroup Surveillance

Johan Hopstadius, G Niklas Norén. Uppsala Monitoring
Centre, WHO Collaborating Centre for International Drug
Monitoring, Uppsala, Sweden.

Background: First-pass screening of individual case safety
reports relies on global measures of disproportionality.
The underlying data is fundamentally heterogeneous with
variability over time, across regions, and types of reports,
as well as with the age and gender of patients. Global
analyses, adjusted or not, may miss important patterns
that exist only in specific data subsets.

Objectives: Implement and evaluate a framework to
detect associations between drugs and suspected adverse
drug reactions in subsets of individual case safety reports.

Methods: An extract of 5.3 million reports up to February
2010 was taken from the WHO Global Individual Case
Safety Reports Database, VigiBase. In addition to global
disproportionality analysis, parallel stratified analyses
were performed for one or two variables at a time. The co-
variates included patient age, gender, country of origin,
calendar time, country time together, report type, and
reporter qualification. For each covariate, measures of dis-
proportionality were computed for all possible subgroups,
all-but-one-subgroups, and stratified-then-pooled adjusted
measures. Statistics of Disproportionate Reporting (SDR)
were defined as those associations for which the lower
credibility interval limit of a shrunk odds ratio exceeded 1.
Covariate permutation was used to estimate the rates of
spurious association due to multiple comparisons, and to
set the appropriate width of credibility intervals for each
of the stratified analyses.

Results: In addition to 119,500 global SDRs, the sub-
group analyses uncovered 14,600 local SDRs at an esti-
mated rate of 2.2% spurious. Examples of uncovered
associations include insomnia with salbutamol in children,
and hypokalaemia with acetylsalicylic acid in Canada and
the US. Covariate permutation analysis indicated that
subgroup analyses without correction for multiple com-
parisons would yield more than 50% spurious among the
additionally highlighted SDRs.

Conclusions: Broad subgroup surveillance is computation-
ally feasible and can bring real value by highlighting
otherwise hidden reporting patterns. Effective protection
against spurious associations is possible and crucial since
chance findings are a major concern.

748. A Systematic Analysis of Drug Name Confusion in the
FDA AERS Database Using Disproportionality Analysis

Robbert P van Manen. Health Sciences Global Business Unit,
Oracle Health Sciences, Kattendijke, Zeeland, Netherlands

Background: When a spontaneous adverse event report is
submitted for potential or actual name confusion of two

different medicinal products, this will usually contain the
names of both products. In the quantitative analysis of
large databases of spontaneous adverse reaction reports
such frequent combinations of the same two products will
appear as drug interactions.

Objectives: To determine whether the application of
quantitative methods to detect drug interactions in data-
bases of spontaneous adverse reaction reports can contrib-
ute to the identification of previously unknown name
confusion between medicinal products.

Methods: The FDA SRS and AERS spontaneous adverse
reaction databases covering 1968 to the 3rd quarter of
2011 were analyzed using the MGPS methodology devel-
oped by DuMouchel and the Interaction Signal Score
developed by Almenoff, Yang and DuMouchel to identify
interactions between drugs for medication errors. This
method identifies pairs of drugs occurring together more
often than expected on the basis of their individual occur-
rence. Associations were verified using the List of Con-
fused Drug Names published by the ISMP (June 2011)
and FDA Public Health Advisories to identify whether
the association was previously known.

Results: Of the 126 drug–drug pairs with an interaction
score larger than 1.0, 76 were eliminated as representing
either multiple names associated with the same drug,
combinations commonly used in polytherapy or genuine
drug interactions. Of the remaining 50 drug-drug pairs,
32 were found in the ISMP List or the FDA Public
Health Advisories, and were thus considered previously
known. The remaining 18 pairs or 14.3% of the drug-
drug pairs found, corresponding to a total of 263 case
reports, represent cases of drug name confusion which
have not been published previously by either the ISMP
or the FDA.

Conclusions: The application of quantitative methods to
spontaneous adverse reaction databases can provide a
valuable contribution to the identification of previously
unknown occurrences of product name confusion between
medicinal products, and should therefore be incorporated
into the standard signal detection best practices within the
industry.

749. Utilisation of Fentanyl Buccal Tablets in Primary Care in
England: Focus on ‘‘Off Label’’ Use in Support of Risk
Management

Vicki Osborne,1,2 Deborah Layton,1,2 Carole Fogg,1,2 Saad
AW Shakir.1,2 1Drug Safety Research Unit, Southampton,
United Kingdom; 2School of Pharmacy and Biomedical
Sciences, University of Portsmouth, Portsmouth, United
Kingdom.

Background: Fentanyl citrate buccal tablets (Effentora�;
Cephalon) are indicated for the treatment of Break-
through Pain (BTP) in cancer, in adults who are receiving
maintenance opioid therapy for chronic cancer pain. This
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study was conducted as part of the risk management plan
of the product.

Objectives: To describe the utilisation characteristics of
patients prescribed fentanyl buccal, from final results of a
Modified Prescription-Event Monitoring cohort, and to
assess how the product is being used in relation to terms
of license of marketing approval as defined in the Sum-
mary of Product Characteristics at time of study.

Methods: An observational cohort post-marketing sur-
veillance study. Exposure data collected from dispensed
prescriptions issued by general practitioners (GPs) March
2009–April 2011. Outcome data (indication, event, patient
demographic and selected clinical characteristics) from
questionnaires sent to GPs ‡6 months after the drug was
1st prescribed for a patient. Summary descriptive statistics
calculated.

Results: Final cohort = 551 patients; 54.8% (n = 302)
female. Median cohort age = 63 years (IQR: 50–
72 years). One reported use in a 14 years old patient.
Where specified, primary indications other than BTP
reported for 27.9% (133/476) patients including ‘‘multiple
sclerosis’’ (n = 7). Regular opioid therapy reported upon
starting treatment for 383 patients (69.5% of cohort),
though fentanyl buccal is contraindicated in patients who
are opioid naive/without maintenance therapy. Sixty-nine
patients (12.5%) had ‡1 contraindications for use, includ-
ing 35 patients with COPD (6.4%). Where specified
(n = 433) the most frequent initial titration dose was
100 lg (n = 247) which is in line with prescribing recom-
mendations.

Conclusions: This study has highlighted that some clini-
cians are prescribing this product outside the recom-
mended terms of the licence, though the majority appear
to be adhering to the prescribing recommendations. Drug
utilisation studies are important in describing populations
that may not have been adequately studied in terms of risk
in pre-marketing development programmes and these are
important in the post-marketing risk management of med-
icines.

750. Efficacy of a Structured Prescription Form To Minimize
Medication Errors in an Ecuadorian Rural Hospital

Carlos E Durán,1 Patricia Ortiz,2 Daniel Intriago,3 Francisco
Nina,3 Carmen E Cabezas.4 1Centro de Biomedicina,
Universidad Central del Ecuador, Quito, Ecuador;
2Coordinación de Investigación de la Facultad de Medicina,
Universidad Católica del Ecuador, Quito, Ecuador; 3Postgrado
de Medicina Familiar, Universidad Católica del Ecuador,
Quito, Ecuador; 4Coordinación de Eduación Médica de la
Facultad de Medicina, Universidad Católica del Ecuador,
Quito, Ecuador.

Background: Medication errors are poorly understood
and studied in developing world. It is important to
develop tools to be used in clinical practice to minimize

this risk. The Structured Prescription Forms (SPF) has
shown to be effective in in-patients settings but there are
no data in out-patients locations. The SPF is a paper tool
where the doctor can find all the drugs available at the
pharmacy; this way he only has to hand-write the number
of units required.

Objectives: To determine the efficacy of a Structured Pre-
scription Form vs. the Traditional Open Form (OPF) to
minimize medication errors and improve rational drug
use.

Methods: We conducted a pilot before-after trial in the
out-patient clinic of a rural hospital in Ecuador. We
planned three study phases. During the first phase, all
the prescriptions (OPF) dispensed in the hospital phar-
macy were collected for 10 days. In the next 5 days, we
communicated to medical staff about the trial and how
to fill in the SPF. In the last phase, we collected all the
forms again. We defined medication error as any miss-
ing information about the potency and pharmaceutical
form of the prescribed drug, name and signature of the
medical doctor and legibility. We were also able to
measure indicators of rational use: drugs prescribed in
INN.

Results: There were selected 148 OPF and 96 SPFs. In the
1st phase, we identified 63 errors (42.5%) vs. 7 (7.2%) in
the 2nd phase. The difference (35.2% [IC95% = 24.9–
45.6%]) was statistically significant (p > 0.01). The most
frequent error found in the OPFs was the lack of informa-
tion about the pharmaceutical form (18.9% vs. 2.0%), the
difference was significant (16.8% [IC95% = 9.1–24.6%]).
The number of drugs prescribed according to the INN
was higher with the utilization of the SPF (86.5% vs.
69.6%).

Conclusions: The SPFs are effective tools to reduce the
medication errors related with the prescription process in
out-patients settings. It is particularly important in health
services where the electronic prescription is not yet avail-
able. The SPFs are also essential to improve rational use
indicators. More studies are needed to confirm our preli-
minary results.

751. Development of a New Type of Risk Minimization Tool
To Reduce Medication Errors

Meredith Y Smith,1,2 Tony Tran.1,2 1Global Pharmaceutical
Research and Development, Abbott Laboratories, Abbott
Park, IL, United States; 2Brandgames, New York, NY, United
States.

Background: Educational materials, one of the most com-
mon types of pharmaceutical risk minimization interven-
tions used, are not highly effective. Written materials are
static, non-interactive, and frequently poorly designed.
Research suggests that interactive modalities, such as
offered by interactive digital technology, may be more
effective.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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Objectives: To develop a new risk minimization tool that
promotes knowledge and skills acquisition through inter-
active teaching using digital animation.

Methods: The animation tool was designed to teach par-
ents and caregivers of children with juvenile idiopathic
arthritis (JIA) how to assemble and inject a biologic medi-
cation. Animation development involved four stages.
Stage 1 involved a risk assessment of the vial and syringe
assembly process to determine which steps posed potential
moderate-high risks. In Stage 2, feedback was elicited
from parents regarding the key questions they had about
JIA, the drug and drug regimen, and the drug administra-
tion process. Stage 3 involved developing an animation
prototype that included content tailored to parents stated
needs, interactive games to test skills and knowledge
acquisition. Stage 4 involved user testing in parents of chil-
dren with chronic illnesses to determine acceptability,
functionality and navigability of the animation. Univari-
ate statistics were used to assess results of user testing.

Results: Results showed that the core content of the tuto-
rial addressed parents’ information needs. One hundred
percent of participants rated the ‘‘Watching the Demon-
stration’’ eight-step video and the four interactive tutorials
as ‘‘most helpful.’’ Participants indicated that they would
refer to the animation when they needed a reminder and
also use it to train extended family members who might
need to help with injections. All respondents, regardless of
age or computer literacy, preferred the computer-based,
interactive approach over the traditional ‘‘instruction
booklet.’’

Conclusions: An interactive, educational animation, such
as described here, is highly feasible and acceptable to users
and, as such, represents a promising type of ‘‘next genera-
tion’’ risk minimization tool.

752. Assessing Physician Compliance To Recommended Liver
Function Test (LFT) Monitoring Guidance in Patients with
Metastatic Breast Cancer (MBC) Using Lapatinib

Sarah H Landis,1 Clara Chen,2 Julie A Byrne,3 Rahul
Dhanda,2 Jeanenne J Nelson.4 1Worldwide Epidemiology,
GlaxoSmithKline, Uxbridge, Middlesex, United Kingdom;
2Health Informatics, McKesson Specialty Health, The
Woodlands, TX, United States; 3Global Clinical Safety and
Pharmacovigilence, GlaxoSmithKline, Collegeville, PA, United
States; 4Worldwide Epidemiology, GlaxoSmithKline, Research
Triangle Park, NC, United States.

Background: Lapatinib is a dual TKI inhibitor indicated
for patients w/HER2-positive MBC. In 2008, the US pre-
scribing information was updated to include a boxed
warning w/specific instructions to providers to monitor
LFTs. For patient safety, it is important to know the
extent to which providers adhere to these guidelines.

Objectives: We aimed to quantify physician compliance
w/the boxed warning, which specifically states to conduct

a LFT prior to prescribing lapatinib; every 4–6 weeks dur-
ing treatment; and to discontinue therapy and not retreat
if changes in liver function are severe (analysis-defined
ALT>8xULN or Hy’s Law). We evaluated compliance
before and after the label change to gauge its impact on
physician behavior.

Methods: This was a retrospective cohort study using the
US Oncology EMR database, comprising a network of
over 1,300 community oncology practices and cancer cen-
ters in 39 states. Women with MBC who initiated lapati-
nib March–December 2007 comprised a pre-label change
group; those who initiated lapatinib between Jul 9 (official
label change date) – December 2008 comprised a post-
label change group. Outcomes were proportions w/a LFT
within 30 days before drug initiation and within each 6-
week treatment period, and the proportion w/a severe ele-
vation that discontinued therapy without restarting. Pro-
portions pre- and post-label change period were tested by
Chi-square.

Results: Three hundred and ninety-six female MBC
patients, median age 56 years, were included: 128 (32%)
in the pre- and 268 (68%) in the post-label change group.
Post-label change patients were more likely than pre-label
change patients to be tested £30 days before initiating la-
patinib (82% vs. 63% respectively, p < 0.0001) and to be
tested w/in each 6-week treatment interval (for example,
81% vs. 68% for 1st 6 weeks, p = 0.004 and 83% vs.
62% at 18–24 weeks, p = 0.01). Four patients experi-
enced a severe LFT elevation; two pre-label patients who
resumed treatment and two post-label change patients
with complete discontinuation.

Conclusions: This study provides real-world evidence that
physician compliance to LFT monitoring during lapatinib
therapy improved after the addition of detailed guidance.

753. Evaluation of Warnings in Labeling: Association of Label
Changes and REMS on Physician Discontinuation of
Exenatide BID Following Pancreatitis Diagnosis

Hui Zhang, Ann Bui, Suzanne Grimshaw, Lee Meller, Sean
Zhao. Amylin, San Diego, CA, United States.

Background: Exenatide administered twice daily (ExBID)
is approved as an adjunct to diet and exercise to improve
glycemic control in adults with T2DM. Based on postmar-
keting AERS spontaneous reports, ExBID was associated
with pancreatitis. To mitigate potential risks of pancreati-
tis, warning labels were added in 2007 and 2009; REMS
was issued in 2009 to assess the effectiveness of label
changes and disseminate DHCP letters.

Objectives: To assess changes in physician discontinua-
tion of ExBID in patients diagnosed with pancreatitis
before and after label changes and dissemination of
DHCP letters.

Methods: A search for all healthcare professional (HCP)
spontaneously-reported pancreatitis events from 26 May
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2005 to 31 October 2010 was conducted using the com-
pany’s postmarketing safety database for ExBID. Dates
of pancreatitis diagnosis and ExBID discontinuation were
used to calculate discontinuation rate and average time
from diagnosis to discontinuation before and after label
changes. Data were stratified by subtype of pancreatitis
and level of diagnosis certainty (definite/probable/possi-
ble/indeterminate).

Results: Dates of ExBID discontinuation were available
for 531 events of HCP reported pancreatitis. The ExBID
discontinuation rate prior to any label change was 79%
(136/172), compared with 97% (296/304) and 98% (54/55)
after subsequent label changes. Among events with known
discontinuation status, discontinuation rate was 100% for
haemorrhagic and necrotising pancreatitis. Discontinua-
tion rate did not differ significantly (86–91%) by diagnos-
tic certainty. Data on time-to-ExBID discontinuation
were available for 461 events. Treatment was stopped
within 1 day of pancreatitis diagnosis in approximately
80% of events. The average time from diagnosis of pan-
creatitis to discontinuation of ExBID was 8 days before
label changes, and 4 and 3 days after label changes.

Conclusions: The ExBID label changes, DHCP letters,
and REMS were associated with faster discontinuation of
ExBID after pancreatitis diagnosis. Following these
results, the ExBID REMS requirement was removed by
the FDA.

754. Rational Use of Diagnostic Imaging for Acute Low Back
Pain in Australia

Santosh Khanal, Yeqin Zuo, Eimir Hurley, Aine Heaney,
Karen Kaye. NPS: Better Choices, Better Health, Surry
Hills, NSW, Australia.

Background: Low back pain (LBP) represents a signifi-
cant health and economic burden. One in four adults
experiences LBP in any 12 months period. X-ray and
computerised tomography (CT) scans are commonly
ordered by health practitioners. The imaging tests make
no difference to health outcomes for most patients with
LBP and expose them to the potential harms of radiation
exposure.

Objectives: To assess the impact of a national program to
promote the rational use of imaging in the management of
LBP

Methods: Cross-sectional post-intervention survey with
random sampling of GPs who did and did not participate
in the NPS program. Setting: Primary care. Interventions:
NPS facilitators and radiologists conducted 140 interac-
tive workshops. Key messages included: assess if further
investigations are warranted based on a thorough history
and physical examination; familiarise with indicators of
potentially serious underlying conditions in LBP; and dis-
cuss with LBP patients about the limitations of imaging
tests. Outcome measures: The difference between general

practitioners (GP) who participated in the program and
those who did not, in terms of knowledge and self-
reported imaging test ordering for LBP. Statistical analy-
sis: Two-sample test of proportions was conducted to
compare the intervention group, with control group 1
which included non-participating GPs from a network
where the NPS program was run; and with control group
2 which included non-participating GPs from a network
not participating in the NPS program.

Results: GPs who participated in the workshop were less
likely to routinely order CTs for LBP than their peers who
didn’t attend the workshop and were not in the same net-
work. There was a significant difference (p < 0.01)
between GPs in the intervention group and GPs in control
group 2, (48% compared to 34%), did not routinely order
CT scans for LBP. While there was also a difference
between the intervention group and control group 1
(39%), this was a not statistically significant. No signifi-
cant difference was noted across the three groups in rela-
tion to referring for X-rays.

Conclusions: Educational program in primary care can
have an impact on rational use of CT scans for acute low
back pain.

755. Determinants of Impact of Drug Safety Warnings: A
Retrospective Analysis of Direct Healthcare Professional
Communications

Sigrid Piening,1 Katrin C Reber,2 Jaap E Wieringa,2 Sabine
M Straus,3,4 Pieter A de Graeff,1,3 Flora M Haaijer-
Ruskamp,1 Peter G Mol.1,3 1Clinical Pharmacology,
University Medical Center Groningen, Groningen,
Netherlands; 2Marketing, University of Groningen, Groningen,
Netherlands; 3Dutch Medicines Evaluation Board, Utrecht,
Netherlands; 4Medical Informatics, Erasmus Medical Center,
Rotterdam, Netherlands.

Background: Throughout a drugs’ postmarketing lifecycle
serious safety issues may emerge that lead to hospitaliza-
tion, disability or even death. The industry sends, in col-
laboration with regulators, Direct Healthcare Professional
Communications (DHPCs) to inform healthcare profes-
sionals of such risks. Following DHPCs drug use has been
shown to decrease to a considerable extent for some but
not all drugs.

Objectives: To analyze which drug and DHPC related
characteristics determine the impact of DHPCs on drug
use.

Methods: DHPCs issued in the Netherlands (2001–2007)
and monthly dispensing data (2000–2008) were obtained.
We performed a multiple linear regression analysis to
examine the impact of characteristics related to the drug,
including time (from approval) to DHPC, trend in use
before DHPC, degree of innovation, type of initial pre-
scriber requested, and characteristics related to the
DHPC, including first/repeated DHPC, timing of DHPC
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in the study period, and type of serious safety issue. The
outcome variable was defined as the relative change in
new drug use (change in use/median use 12 months pre
DHPC) post DHPC as determined in interrupted time ser-
ies ARIMAmodels for each drug and DHPC pair.

Results: We identified 58 DHPCs for 46 drugs, of which
20 (34.5%) DHPCs resulted in a mean long-term decrease
in drug use of 26.7% (95% CI: -15% to -38%). DHPCs
sent for drugs that should initially be prescribed by a med-
ical specialist had less impact than drugs initiated by GPs
(p < 0.001). The impact of DHPCs increased during the
study period (p < 0.05). Seriousness of the safety issue
was relevant, both risk of death and of disability led to sig-
nificantly lower drug use than hospitalization (both
p < 0.05). Repeated DHPCs were marginally more effec-
tive than first DHPCs (p = 0.053). The remaining charac-
teristics had no significant impact (adjusted R2 = 0.363).

Conclusions: Non-specialist drugs, the type of safety issue,
DHPCs issued later in the study period and repeated
DHPCs increase the impact of DHPCs on new drug use.
These results should be considered when additional mea-
sures are necessary to improve impact of DHPCs to pre-
vent future safety issues.

756. Statistical Methods for Comparing the Effectiveness of
Treatment Regimens in Long-Term Observational
Comparative Effectiveness Research (CER) Studies with Time-
Varying Treatments

Larry F Leon, Yong Mun, Bann-Mo Day, X. Sylvia
Hu. Medical Affairs, Biostatistics, Genentech, South San
Francisco, CA, United States.

Background: Comparing the effectiveness of treatments in
long-term observational cohort studies (OCS) wherein
patients (pts) therapies may vary over time is challenging.
In oncology practice ‘‘whether’’, ‘‘when’’, and for ‘‘how
long’’ to treat is a dynamic process involving potential
time-dependent confounding (TDC) factors. Marginal
structural models (MSMs) can account for TDC however
MSMs can be inefficient. We propose relatively efficient
Cox models, based on time-dependent covariates, which
incorporate pts dynamic treatment patterns.

Objectives: To develop modeling approaches which are
capable of incorporating dynamic treatment patterns seen
in comparative effectiveness research (CER) studies under
conditions when TDC is present.

Methods: To capture pts treatment histories over follow-
up in a Cox model, we consider (cumulative) treatment
duration and intensity (treatment duration/time) measures
as time-dependent covariates. To facilitate clinical inter-
pretation we develop K-M estimators for survival distri-
butions corresponding to treatment patterns (‘‘always
treated’’, ‘‘never treated’’). The methods are applied to the
ARIES OCS to evaluate Bevacizumab maintenance ther-
apy in treating lung cancer. The methods are compared in

a simulation experiment designed to mimic a study with
time-varying treatments in the presence of TDC.

Results: The performance depends on the degree of TDC.
Correctly specified Cox (PH) models are unbiased in the
absence of TDC. In our simulations the degree of TDC
corresponds to the departure from the PH assumption.
The (cumulative) duration model is fairly robust for esti-
mating hazard ratios (relative bias £ 10%) under a wide
range of TDC and sample sizes (n ‡ 300). Treatment pat-
terns (‘‘always’’ vs. ‘‘never’’) are also well estimated (under
alternative and null). In addition, the duration model can
have substantial efficiency gains over MSMs.

Conclusions: In our simulations the (cumulative) duration
and intensity Cox models perform well in estimating haz-
ard ratios and treatment patterns under realistic TDC
conditions. We suggest that the methods can complement
MSMs in the CER setting.

757. A Comparison of Methods for Estimating Exposure-
Time Trends in Case-Case-Time-Control Designs

Shirley V Wang, Josh J Gagne, Robert Glynn, Sebastian
Schneeweiss. Pharmacoepidemiology and
Pharmacoeconomics, Brigham and Womens, Harvard Medical
School, Boston, MA, United States.

Background: Case only study designs, such as the case-
crossover (CC), use within-person comparisons to control
time-invariant confounding. Additional adjustment mea-
sures are required to handle time varying confounders
such as exposure-time trends. The case-case time-control
(CCTC) approach uses estimates of time-trends in refer-
ence drugs among cases to adjust for exposure-time trends
in CC estimates.

Objectives: To explore the impact of different methods of
estimating exposure-time trends in a CCTC study.

Methods: We empirically investigated the impact of con-
trol selection in a CCTC study of the short-term risk of
death related to use of preventive medications (statins,
oral hypoglycemics, antihypertensives, osteoporosis drugs,
and glaucoma medications) – a relation known to be
biased by time-varying confounding – among Medicare
beneficiaries in two US states. Each class was evaluated
separately with the remaining four used as reference drugs.
We compared analyses which adjusted for exposure-time
trends estimated among cases with crossover in the expo-
sure of interest (i.e., cases that contributed to the case-
crossover estimate) to analyses which estimated exposure-
time trends among all cases meeting eligibility criteria.

Results: CC point estimates (unadjusted for exposure-
time trends) indicated that the odds ratio (OR) for death
when exposed relative to when unexposed to five different
classes of preventive medications were between 0.38 and
0.50, reflecting large time-varying confounding. When
exposure-time trends were estimated only among those
who contributed to the case-crossover, the analysis
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resulted in over-adjustment, with ORs between 1.40 and
1.68. Adjusting for exposure-time trends among all cases
resulted in estimates consistent with expectation (ORs ran-
ged between 0.90 and 1.29)

Conclusions: Estimating exposure time trends among only
cases who contribute to case-crossover estimates can
introduce selection bias. If estimating exposure-time
trends among cases, all cases meeting eligibility criteria
should be used. Choice of reference drugs for exposure-
time trend estimation must be carefully considered.

758. Utility of the Nested Case Control Design for Risk
Assessment in the Presence of an Important Risk Modifier in
Pharmacoepidemiological Studies: Evidence from Simulated
Data

Victor A Kiri,1,2 Maurille Tepie-Feudjo,3 Andrew
Rodham,3 Cathy Critchlow,4 Gilbert MacKenzie.2
1Pharmacoepidemiology, FVJK Consulting Ltd, Guildford,
Surrey, United Kingdom; 2Centre of Biostatistics, University of
Limerick, Limerick, Ireland; 3Centre for Observational
Research, Amgen Inc, Uxbridge, Middlesex, United Kingdom;
4Centre for Observational Research, Amgen Inc, Thousand
Oaks, CA, United States.

Background: The nested case control design (NCC) offers
a simple alternative when evaluating a time-dependent
treatment effect. Its strength rests largely on the appropri-
ateness, within a specific cohort, of the controls matched
to the cases and studies suggest a matching strategy that
ensures maximizing the number of discordant case–con-
trol pairs (counter-matching on the treatment variable)
may be more efficient. However, not much is known
about the situation where treatment effect may be modi-
fied by a known risk factor. Inadequate handling of such
a factor can lead to bias in risk estimates, particularly in
situations of rare occurrence.

Objectives: To assess the extent of bias associated with
effect estimation between three methods of handling an
effect modifier in the NCC design compared to results
from a cohort study based on simulated data.

Methods: In each simulation, we assumed an underlying
hazard of Weibull distribution with inputted values for
the scale and shape parameters, treatment (T), three risk
factors and an effect modifier (R). One hundred sets of
cohorts of 1,000 subjects were generated. We applied the
classical NCC as design I, counter-matching on T only as
design II and on both T and R as design III. Effect modifi-
cation (EM) was measured as the ratio of hazard ratio
(T = 1 vs. T = 0) when risk factors are present (R = 1)
vs. absent (R = 0). We defined ‘‘bias’’ as the absolute dif-
ference in EM measures between the cohort and each
design.

Results: Designs I and II gave EM estimates which in
most runs were more than twice those of the cohort-corre-
sponding mean bias of 7.1 (9.1) and 6.4 (13.7) compared

with 1.9 (2.0) for III. Indeed, designs I and II crashed in
about 5% and 13% of runs, respectively, due to empty
strata cells.

Conclusions: Counter-matching on both treatment and
effect modifiers in an NCC gave less biased estimates for
treatment when such factors are present. This benefit may
be particularly important for studies involving rare events.

759. Calendar Time as an Instrumental Variable in
Nonexperimental Comparative Effectiveness Research of
Dynamic Therapies

Christina D Mack,1 M Alan Brookhart,1 Robert Glynn,2 Til
Stürmer.1 1Department of Epidemiology, University of North
Carolina, Chapel Hill, NC, United States; 2Division of
Preventive Medicine, Brigham and Women’s Hospital, Boston,
MA, United States.

Background: The presence of unmeasured confounding
limits the ability of covariate adjustment to reduce bias in
pharmacoepidemiologic studies. Instrumental variables
(IV) replace the assumption of no unmeasured confound-
ing in adjusted analyses with the notion that the IV affects
the outcome only through treatment. For new-to-market
therapies that have experienced dramatic changes in clini-
cal practice, calendar time is a potentially strong IV. In
Comparative Effectiveness Research (CER) using claims
data, IVs. may outperform adjustment in reducing bias
because they do not require covariate-rich data.

Objectives: Evaluate the use of calendar time as an IV
compared to propensity scores (PSs) in estimation of the
hazard ratio (HR) for all-cause mortality among colon
cancer (CC) patients.

Methods: Stage III CC patients aged 65+ initiating che-
motherapy between 2003 and 2006 were examined using
population-based cancer registry data linked with Medi-
care claims. Cox models were used to estimate HRs. A
calendar time IV was constructed to delineate patients
treated prior to oxaliplatin FDA approval (pre-November
2004, n = 2013) from those treated after (n = 1175). We
examined IV strength and compared estimates with HRs
adjusted with a calendar time-specific PS, which allows
the propensity for treatment receipt to change over time.

Results: Overall, 863 patients received oxaliplatin and
2,325 received 5-FU only. Calendar time was a robust IV,
as it was strongly related to treatment (13.7% vs. 50.0%
exposed to oxaliplatin pre- and post-approval) and unas-
sociated with measured confounders. The IV HR (95%
confidence interval) for mortality was 0.44 (0.29, 0.68)
compared to 0.72 (0.56, 0.93) with PS adjustment.

Conclusions: In this CER analysis, IVs. and PS adjust-
ment both indicate a survival advantage in patients treated
with oxaliplatin, albeit with markedly different point esti-
mates. The IV appears to exaggerate the magnitude of ox-
aliplatin effectiveness while being less precise. This result
may be affected by stage migration or changes in survival
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over time beyond treatment. As these HRs are based on
very different assumptions, the IV analysis strengthens the
evidence of effectiveness.

760. Cox’s Proportional Hazards Regression Using
Instrumental Variables

Todd Mackenzie,1 Nancy Morden,1 Tor Tosteson,1 Therese
Stukel.2 1Dartmouth College, Lebanon, NH, United States;
2University of Toronto, Toronto, ON, Canada.

Background: The estimation of treatment and exposure
effects is one of the primary goals of statistics in medicine.
Estimation based on observational studies is subject to
confounding. Statistical methods for controlling bias due
to confounding include regression adjustment, propensity
scores and the emerging method of inverse probability
weighted estimators. None of these methods can remove
bias due to confounding, unless all confounders are
recorded in the data. The method of instrumental vari-
ables can reduce or eliminate bias in observational studies
even in the absence of information on confounders.
Despite rising popularity this method has not yet been
adapted to time-to-event analysis.

Objectives: To derive a method for employing instrumen-
tal variables within the framework of Cox’s proportional
hazards model.

Methods: We define an instrument as a variable corre-
lated with the exposure or treatment but uncorrelated with
the martingale residual. Based on this definition, we derive
an estimating equation that is very similar to the score
equation of the partial likelihood.

Results: We demonstrate the method using an observa-
tional study that evaluated the effect of coronary catheter-
ization on survival. Small sample properties of the
estimator are addressed in simulations.

Conclusions: This method of hazard ratio estimation
using instrumental variables demonstrates excellent prop-
erties in comparison to Cox model hazard ratio estimation
if there is residual confounding.

761. Primary Non-Compliance and Its Determinants:
Implications for Misclassification of Drug Exposure

Robyn Tamblyn,1,2,3 Tewodros Eguale,2 Samuel
Torontour.3 1Division of Clinical Epidemiology, McGill
University, Montreal, QC, Canada; 2Epidemiology,
Biostatistics and Occupational Health, McGill University,
Montreal, QC, Canada; 3Faculty of Medicine, McGill
University, Montreal, QC, Canada.

Background: Computerized prescribing has provided
unprecedented opportunities to evaluate primary non-
compliance – the failure to fill the initial prescription – as
electronic prescription information is linked with dispens-
ing data from pharmacy systems. Primary non-compli-
ance is a contributor to suboptimal disease management,

and a source of bias in drug exposure classification in
pharmacoepidemiological studies.

Objectives: To estimate the incidence of primary non-
compliance in primary care practice, and the drug (thera-
peutic class, drug cost), patient (age, sex, co-morbidity,
health service use) and physician (practice experience, sex)
characteristics that are associated with a greater risk of
non-compliance.

Methods: All incident prescriptions written for 15,961
patients in a primary care network of 80 physicians in
Quebec, Canada using electronic health records were
retrieved between 2008 and 2009. Dispensing data from
community pharmacies is integrated and displayed in the
electronic health record system; data provided through
the provincial insurance provider. Primary non-compli-
ance was defined as failing to fill an incident prescription
within 9 months. Multivariate alternating logistic regres-
sion was used to estimate predictors of non-compliance
and account for patient and physician clustering.

Results: Overall, 31.3% of the 37,501 prescriptions were
not filled. Drugs in the upper quartile of cost were least
likely to be filled (OR: 1.18; 95% CI: 1.09, 1.23), as were
skin agents, hormones, gastro-intestinal drugs, and psy-
chotropic drugs compared to anti-infectives. Increasing
patient age was associated with a reduction in the risk of
non-compliance (OR: 0.73 [per 10 years] 95% CI: 0.70,
0.75) as was the elimination of prescription co-payments
for low-income groups (OR: 0.34; 95% CI: 0.30, 0.38).
Greater co-morbidity and recent hospitalization increased
the risk of non-compliance.

Conclusions: Primary non-compliance is common, partic-
ularly for some drugs, and patient subgroups. Predictors
of non-compliance could be used to focus follow-up on
high-risk groups, and estimate the probability of drug
exposure in pharmacoepidemiological studies.

762. Guillain-Barré Syndrome and Adjuvanted Pandemic
Influenza A (H1N1) 2009 Vaccine: Multinational Self
Controlled Case Series Study in Europe

Daniel Weibel,1 Silvana Romio,1 Jeanne P Dieleman,1

Corinne S de Vries,2 Cormac Sammon,2 Nick Andrews,3

Anders P Hviid,4 Henrik Svanström,4 Ditte Mølgaard-
Nielsen,4 Maryse Lapeyre-Mestre,5 Agnès Sommet,5 Christel
Saussier,6 Harald Heijbel,7 Lisen Arnheim-Dahlström,8

Jonas Hallgren,8 Par Sparen,8 Mees Mosseveld,1 Martijn
Schuemie,1 Nicoline van der Maas,9 Bart C Jacobs,1 Tuija
Leino,10 Terhi Kilpi,10 Jann Storsaeter,11 Henning K
Olberg,12 Kari Johansen,13 Piotr Kramarz,13 Jan
Bonhoeffer,14 Miriam CJM Sturkenboom.1 1Erasmus
University Medical Center, Rotterdam, Netherlands;
2University of Bath, Bath, United Kingdom; 3Health
Protection Agency, London, United Kingdom; 4Statens Serum
Institute, Copenhagen, Denmark; 5University of Toulouse,
Toulouse, France; 6French Medicines Agency (AFSSAPS),
Paris, France; 7Swedish Institute for Infectious Disease
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Control, Lund, Sweden; 8Karolinska Institutet, Stockholm,
Sweden; 9RIVM, Bilthoven, Netherlands; 10National Institute
for Health and Welfare (THL), Helsinki, Finland; 11Institute
of Public Health, Oslo, Norway; 12Department of Neurology,
Haukeland University Hospital and Department of Clinical
Medicine, University of Bergen, Bergen, Norway; 13European
Centre for Disease Prevention and Control, Stockholm,
Sweden; 14Brighton Collaboration, Basel, Switzerland.

Background: Based on a priori concerns around the risk
of Guillain Barré syndrome (GBS) following the 1976
swine flu vaccination campaign in the USA, active surveil-
lance programs were enhanced during the pandemic influ-
enza A/H1N1 2009 virus (A(H1N1)pdm09) mass
immunization campaigns.

Objectives: To estimate the risk of developing GBS fol-
lowing A(H1N1)pdm09 vaccination.

Methods: A self controlled case series (SCCS) was per-
formed in Denmark, Finland, France, Netherlands, Nor-
way, Sweden, and UK. Information was collected
according to a common protocol and standardized data
collection. Cases levels 1–4a according to the Brighton
Collaboration case classification were included in the anal-
ysis. The risk window was 42 days after vaccination. We
adjusted for calendar month and if possible for gastroin-
testinal, influenza like, and upper respiratory infections.
Conditional Poisson regression was used for estimation of
the relative risk. Pooling was done using a random effects
approach.

Results: Three hundred and three GBS and its variant
Miller Fisher syndrome cases were included in the study.
The most frequently A(H1N1)pdm09 vaccines used were
adjuvanted (Pandemrix and Focetria). The unadjusted
pooled risk ratio (RR) for all countries was 3.51 (95% CI,
2.32–5.32). After adjustment for calendar month, the
pooled RR, was 1.95 (95% CI, 1.22–3.13). Applying the
pseudolikelihood method while adjusting for calendar
month the pooled RR was 1.91 (95% CI, 1.14–3.22). In
countries where further adjustment for infections was pos-
sible (NL, NO, UK) the RR decreased from 1.95 to 1.33
(95% CI, 0.51–3.48). Based on the upper limit of the con-
fidence interval of the calendar month-adjusted estimate
at most three excess cases of GBS per 1 million vaccinated
persons could be expected.

Conclusions: This study shows the feasibility of conduct-
ing European collaborative vaccine safety studies.
Acknowledging that full adjustment was not possible in
all countries, it is estimated that the maximum number of
excess GBS cases after (A(H1N1)pdm09) vaccination
would be 3 per million vaccinated at most.

763. Self-Controlled Analyses of the Risk of Guillain–Barré
Syndrome Associated with Influenza A(H1N1) 2009
Monovalent Vaccines

Claudia Vellozzi, Jerome Tokars, Frank
DeStefano. Immunization Safety Office, Centers for Disease
Control and Prevention, Atlanta, GA, United States.

Background: The 1976 H1N1 influenza vaccine was asso-
ciated with a significant increased risk of Guillain–Barré
syndrome. The Centers for Disease Control and Preven-
tion Emerging Infections Program implemented active,
population-based surveillance for Guillain–Barré syn-
drome (GBS) following 2009 H1N1 vaccines.

Objectives: To evaluate the relative risk and estimate the
attributable risk of GBS following 2009 H1N1 vaccination
using self-controlled methods, which avoid potential con-
founding from person-level factors and co-morbidities.

Methods: Among a population of 45 million persons
residing in 10 states/metropolitan areas of the United
States, surveillance officers identified GBS cases with
symptom onset during October 2009–April 2010 and
ascertained receipt of 2009 H1N1 vaccines. Medical and
vaccination history was determined through medical chart
review and patient interviews. We calculated self-con-
trolled relative risks by comparing the number of cases
with onset during a risk interval 1–42 days after vaccina-
tion with cases with onset during fixed (days 43–84) or
variable (days 43–end of study period) control intervals.
We calculated attributable risks by applying statistically
significant relative risks to an independent estimate of
GBS incidence.

Results: Fifty-nine GBS cases received H1N1 vaccine with
or without seasonal vaccine. The relative risk was 2.1
(95% CI 1.2, 3.5) by the variable-window and 3.0 (95%
CI 1.4, 6.4) by the fixed-window analyses. The corre-
sponding attributable risks per million doses administered
were 1.5 (95% CI 0.3, 3.4) and 2.8 (95% CI 0.6, 7.4).

Conclusions: These attributable risks are similar to those
of some previous formulations of seasonal influenza vac-
cine (about one to two cases per million doses adminis-
tered), suggesting a low risk of GBS following the H1N1
vaccine that is not clearly higher than that of some sea-
sonal influenza vaccines.

764. Estimating Influenza Vaccine Effectiveness Using a
Natural Experiment

Leah J McGrath, Abhijit Kshirsagar, Stephen R Cole, Lily
Wang, David J Weber, Til Stürmer, M Alan
Brookhart. University of North Carolina, Chapel Hill, NC,
United States.

Background: Trivalent influenza vaccine has long been
recommended for end-stage renal disease (ESRD)
patients, however little is known about its effectiveness in
preventing clinical health outcomes. Observational studies
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of vaccine effectiveness (VE) can be biased because vacci-
nated patients may be healthier than unvaccinated
patients.

Objectives: To estimate the effectiveness of influenza vac-
cine in preventing clinical health outcomes among a high-
risk population using a novel study design.

Methods: Usig United States Renal Data System data, we
estimated VE for influenza-like illness (ILI), influenza/
pneumonia hospitalization, and mortality in adult,
patients on hemodialysis using a natural experiment cre-
ated by year-to-year variation in the match of the influ-
enza vaccine to the circulating virus. Matched (1998, 1999,
2001) and mismatched (1997) years among vaccinated
patients were compared using Cox proportional hazards
models. Ratios of hazard ratios (HRs) compared vacci-
nated patients between 2 years and unvaccinated patients
between 2 years. VE was calculated as 1 – effect measure.

Results: Vaccination rates were <50% each year. Con-
ventional analysis comparing vaccinated with unvacci-
nated patients produced average VE estimates of 13%,
16%, and 30% for ILI, influenza/pneumonia hospitaliza-
tion and mortality respectively. When restricted to the
pre-influenza period, results were even stronger, indicating
bias. The pooled ratio of HRs comparing matched sea-
sons to a placebo season resulted in a VE of 0% (95% CI:
-3,2%) for ILI, 2% (95% CI: -2,5%) for hospitalization,
and 0% (95% CI: -3,3%) for death.

Conclusions: Compared to a mismatched year, we found
little evidence of increased VE in subsequent, well-
matched years. This suggests that the current influenza
vaccine strategy may have a smaller effect on morbidity
and mortality in the ESRD population than previously
thought. Alternate strategies (high dose vaccine, intrader-
mal vaccine, and adjuvanted vaccines) should be investi-
gated to achieve better health outcomes.

765. The Risk of Immune Thrombocytopenic Purpura
Associated with Vaccines in Adults: A Multicenter Case–
Control Study

L Grimaldi-Bensouda,1,2 M Michel,3 J F Viallard,4

D Adoue,5 N Magy-Bertrand,6 M Khellaf,3 M Hacini,7

O Fain,8 A S Morin,8 P Quittet,9 B Pan-Petesch,10

B Bonnotte,11 N Chalumeau-Costedoat,12 M Ruel,13

P Leighton,14 E Aubrun,1 A Alperovitch,15 L Abenhaim,14,16

B Godeau,3 PGRx-ITP Study Group.17 1LA-SER, Paris,
France; 2Conservatoire National des Arts Metiers INSERM/
Institute Pasteur, Paris, France; 3University Hospital Henri
Mondor, Creteil, France; 4Hospital Haut Leveque, University
of Bordeaux, Bordeaux, France; 5University Hospital Purpan,
Toulouse, France; 6University Hospital Jean Minjoz,
Besancon, France; 7University Hospital of Chambery,
Chambery, France; 8University Hospital Jean Verdier, Bondy,
France; 9University Hospital Lapeyronie, Montpellier, France;
10University Hospital Morvan, Brest, France; 11University
Hospital Le Bocage, Dijon, France; 12University Hospital La

Pitie Salpetriere, Paris, France; 13Hospital Max Fourestier,
Nanterre, France; 14LA-SER Europe Ltd, London, United
Kingdom; 15Inserm U708 Neuroepidemiology, University
Hospital La Pitie Salpetriere, Paris, France; 16London School
of Hygiene and Tropical Medicine, London, United Kingdom;
17PGRx Internal Medicine and General Practitioner Network.

Background: Immune thrombocytopenic purpura (ITP) is
thought to result from an autoimmune mechanism. Stud-
ies have suggested vaccinations as a trigger through
molecular mimicry.

Objectives: This multicenter case–control study investi-
gated relationships between ITP and vaccination in adults.
It also focussed on the two most common vaccines in the
study population, against influenza and diphtheria-teta-
nus-pertussis-poliomyelitis (DTPP).

Methods: Between April 2008 and June 2011, 21 internal
medicine and hematology referral centers across France
recruited newly diagnosed cases of primary ITP, aged 18–
79 years and fulfilling American Society of Hematology
criteria. Controls were recruited from general practice set-
tings in the same geographically diverse areas as the cases.
A maximum of five controls were matched to each case
on: age (±2 years), gender, region of residence (northern
or southern France), index date (date of first symptoms
for cases and date of recruitment consultation for con-
trols, ±2 months) and season of the index date (spring/
summer or fall/winter). Vaccinations and other potential
risk factors for ITP were assessed in a standardized tele-
phone interview. The interviewer was blind to case/control
status. Cases and controls were compared for vaccination
in the 6 and 12 months before the index date, using odds
ratios (OR) from conditional logistic regression.

Results: Two hundred and twenty-eight eligible cases of
ITP were recruited and 207 were included in the analysis.
Of 10,541 eligible controls were recruited and 917 were
matched to cases. Seventy cases (33.8%) and 324 controls
(35.3%) received at least one vaccination within the
12 months before the index date. Cases and controls were
similar for the proportions vaccinated in the previous 6 or
12 months (adjusted OR for 12 months 0.96, 95% confi-
dence interval 0.67, 1.37). This conclusion did not change
when vaccines against influenza and DTPP were analyzed
separately.

Conclusions: This systematic case–control design is well-
suited to study rare disorders such as ITP and few such
studies have been conducted. We found no evidence of an
increase in the risk of ITP following vaccination.
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766. Risk of Febrile Convulsions after MMRV Vaccination in
Comparison to MMR or MMR + V Vaccination

Tania Schink, Jacob Holstiege, Garbe Edeltraut. Clinical
Epidemiology, BIPS – Institute for Epidemiology and
Prevention Research, Bremen, Germany.

Background: In July 2006 a combined measles-mumps-
rubella-varicella (MMRV) vaccine was licensed in Ger-
many. Clinical data showed an increased risk of fever in
children who received a 1st dose of MMRV compared to
children who received a 1st dose of MMR or MMR and
V separately on the same day (MMR + V). A meta-anal-
ysis of these data, although not conclusive, suggested an
increased risk of febrile convulsions (FC).

Objectives: To estimate the risk of FC after 1st dose vacci-
nation with MMRV in comparison to vaccination with
MMR or MMR + V in pre-specified time-windows.

Methods: We performed a cohort study based on claims
data from four German statutory health insurance provid-
ers (SHIs) covering >14 million insurants throughout
Germany. All insurants born in the study period
(01.01.04–31.12.08) who received a 1st dose vaccination
with MMRV, MMR or MMR + V were included in the
cohort. Members of the MMRV group were matched
individually to members of the MMR and MMR + V
groups with respect to sex, age at immunization, calendar
month and SHI. Cases of FC were defined as hospitaliza-
tions with a diagnosis of FC where no neurological condi-
tion was coded as main discharge diagnosis. Additionally
to unadjusted risk ratios (RRs), confounder adjusted odds
ratios (ORs) with 95% confidence intervals (CIs) were
estimated to compare the MMRV group with MMR and
MMR + V groups using a binary logistic regression
model for each risk interval.

Results: In the main risk period 5–12 days after immuni-
zation 18 cases of FC were observed among 82,532
MMRV-vaccinated children, 10 cases were observed
among 149,129 MMR-vaccinated children and two cases
were observed among 39,164 MMR+V-vaccinated chil-
dren. This results in an unadjusted RR of 1.8 (95% CI
1.4–2.4) for the comparison with MMR, and an unad-
justed RR of 1.3 (95% CI 1.0–1.8) for the comparison
with MMR + V. The adjusted adjusted ORs are 2.4
(95% CI 1.4–4.0) for the comparison with MMR and 1.3
(95% CI 0.8–2.4) for the comparison with MMR + V.

Conclusions: This study suggests a twofold increase in the
cumulative incidence of FC 5–12 days after a 1st dose
immunization with MMRV compared to MMR vaccine
and a 1.3–1.5-fold increase compared to MMR + V
immunization.

767. Surveillance of Pertussis in The Netherlands: Monitoring
the Impact of Recent Changes in the Vaccination Program

NAT van der Maas, SC de Greeff, FR Mooi, HE de
Melker. Centre for Infectious Disease Control, National
Institute for Public Health and the Environment, Bilthoven,
Netherlands.

Background: Because of a pertussis-upsurge since 1996,
an acellular booster was added to the NIP in late 2001.
Furthermore, an acellular vaccine replaced the whole cell
vaccine at infancy in 2005.

Objectives: To measure the impact of these interventions
on the Dutch pertussis-epidemiology.

Methods: Disease-, immuno- and pathogen-surveillance
were used for monitoring. The ‘‘screening’’-method was
used to calculate age-specific vaccine-effectiveness.

Results: Overall mean incidence of notifications per
100,000 increased from 32 (1996–2004) to 37 (2005–2010).
Mean incidence in 0-year-olds decreased from 123 (1996–
2004) to 88 (2005–2010). Likewise, mean incidence in 1–4-
year-olds decreased from 123 to 52. In 5–9-year-olds mean
incidence decreased from 174 (1996–2001) to 112 (2002–
2010). In persons ‡10 years, mean incidence increased
from 15 (1996–2004) to 33 (2005–2010). Likewise, immu-
nosurveillance data showed an increase of pertussis-spe-
cific antibodies from 4% (1996–1997) to 9% (2006–2007).
Mean vaccine-effectiveness in 1–3-year-olds increased
from 31% (1996–2004) to 81% (2005–2010). In the
cohorts targeted for the booster vaccination vaccine-effec-
tiveness remained high (mean 64%) with still 28% in the
first two cohorts vaccinated, i.e., 8–9 years after introduc-
tion of vaccination.

Conclusions: Due to changes in the vaccination program,
the incidence of pertussis is decreasing in children. Vac-
cine-effectiveness considerably improved after introduc-
tion of an acellular vaccine. More than 5 years after its
implementation, vaccinated cohorts still benefit from the
introduction of a preschool booster dose. In contrast, the
incidence of pertussis in adults is increasing, probably due
to increased circulation following pathogen adaptation.
Further optimization of the vaccination strategy should
be addressed.

768. Effectiveness of the Influenza A(H1N1)pdm09 Vaccine in
Adults Recommended for Annual Influenza Vaccination: A
Case–Control Study

Giedre Gefenaite,1,2 Margot Tacken,3 Jens Bos,1 Irina Stirbu-
Wagner,4 Joke C Korevaar,4 Ronald P Stolk,2 Bert Wolters,5

Marc Bijl,6 Maarten J Postma,1,2 Jan Wilschut,7 Kristin L
Nichol,8,9 Eelko Hak.1,2 1Department of Pharmacy,
PharmacoEpidemiology and PharmacoEconomics (PE2),
University of Groningen, Groningen, Netherlands;
2Department of Epidemiology, University Medical Center
Groningen, Groningen, University of Groningen, Netherlands;
3Scientific Institute for Quality of Healthcare (IQ
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Healthcare), Radboud University Nijmegen Medical Centre,
Nijmegen, Netherlands; 4NIVEL, Netherlands Institute for
Health Services Research, Utrecht, Netherlands; 5Community
Health Services, Groningen, Netherlands; 6Department of
Internal Medicine and Rheumatology, Martini Hospital,
Groningen, Netherlands; 7Department of Medical
Microbiology, Molecular Virology Section, University Medical
Center Groningen, University of Groningen, Groningen,
Netherlands; 8Research Service, Veterans Affairs Medical
Center, Minneapolis, United States; 9University of Minnesota,
Minneapolis, United States.

Background: Because of variability in published
A(H1N1)pdm09 influenza vaccine effectiveness estimates,
we aimed to assess the effectiveness of MF59-adjuvanted
A(H1N1)pdm09 vaccine in a matched case–control study.

Objectives: We aimed to assess the effectiveness of MF59-
adjuvanted A(H1N1)pdm09 influenza vaccine in a
matched case–control study.

Methods: This study was conducted during the pandemic
influenza season 2009–2010 in adults with underlying
comorbidities and healthy subjects of 60 years and older
recommended for annual influenza vaccination in the
Netherlands. Sixteen laboratory- confirmed and eligible
A(H1N1)pdm09 influenza cases registered by four Com-
munity Health Services of the Netherlands were included.
The control population was retrieved from a general prac-
tice database and consisted of subjects who had not been
registered with influenza code R80 (according to the Inter-
national Classification of Primary Care) during the
A(H1N1)pdm09 influenza season. The controls were
matched to cases on sex, age and comorbidities. The pri-
mary outcome was laboratory-confirmed A(H1N1)pdm09
influenza. Odds ratios (OR) and their 95% confidence
intervals (95% CI) were calculated. Vaccine effectiveness
(VE) was expressed as VE = (1 - OR)*100%.

Results: The A(H1N1)pdm09 vaccination rates in cases
and controls were 6% and 76% respectively. After match-
ing cases with controls in a ratio of 1:10, vaccine effective-
ness was 98% (95% CI 84–100%).

Conclusions: Even though we cannot entirely rule out that
selection bias has played a role in our study, the present
results indicate that the MF59-adjuvanted
A(H1N1)pdm09 influenza vaccine has been effective in
preventing laboratory-confirmed A(H1N1)pdm09 influ-
enza in adults with underlying comorbidities and healthy
subjects of 60 years and older during the A(H1N1)pdm09
influenza pandemic.

769. Abstract withdrawn by author.

770. Abstract withdrawn by author.

771. Abstract withdrawn by author.

772. The Risk of Juvenile Arthritis Following Quadrivalent
HPV Vaccination: The Ontario Grade 8 HPV Vaccine Cohort
Study

Leah M Smith,1 Paul Brassard,1 Heather J Whitaker,3 Paddy
Farrington,3 Jeff C Kwong,4 Linda E Lévesque.2 1McGill
University, Montréal, QC, Canada; 2Queen’s University,
Kingston, Canada; 3The Open University, Milton Keynes,
United Kingdom; 4The Institute of Clinical Evaluative
Sciences, Toronto, Canada.

Background: There has been a great deal of controversy
about the safety of the human papillomavirus (HPV) vac-
cine. Despite the fact that the incidence of juvenile arthritis
is high in age groups targeted for HPV vaccination and
the condition has been associated with other vaccines, it
has yet to be studied in relation to the HPV vaccine.

Objectives: To evaluate the risk of arthritis following
quadrivalent HPV vaccination in Grade 8 girls.

Methods: We identified a population-based cohort of all
girls residing in Ontario’s Kingston, Frontenac, Lennox,
and Addington health region who were eligible for the
province’s Grade 8 HPV vaccination program during the
2007–2008 and 2008–2009 school years. We used Ontario
immunization and health databases to identify dates of
HPV vaccination and diagnoses of arthritis. Using the
self-controlled case series, we estimated the rate ratio
(RR) and 95% confidence interval (CI) of arthritis during
the 60 days following a dose of the HPV vaccine, adjusted
for age. We also assessed the potential of time-varying risk
by dividing the 60-day risk window into smaller, consecu-
tive risk periods.

Results: We identified a cohort of 2,519 girls, 14 of whom
were ‘‘exposed cases’’ (i.e., received the HPV vaccine and
were diagnosed with arthritis). HPV vaccination was asso-
ciated with a >fourfold increase in the risk of arthritis in
the 60 days following administration of a dose (RR 4.33,
95% CI 1.36–13.73). The risk was inestimable between
days 1 and 7 (0 cases), increased twofold between days 8
and 21 (RR 2.03, 95% CI 0.44–9.27), increased fourfold
between days 22 and 60 (RR 4.06, 95% CI 1.36–12.1),
and returned to baseline between days 61 and 100 (RR
1.00, 95% CI 0.27–3.68).

Conclusions: These results provide preliminary evidence
of an increased risk of arthritis following quadrivalent
HPV vaccination in girls aged 13–15 years. Given the
small sample size, we are currently verifying our findings
in a province-wide cohort of approximately 300,000 girls.
These results will be available for presentation by August
2012.
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773. Temporal Scan Statistics for Vaccine and Drug Safety
Studies

Martin Kulldorff. Population Medicine, Harvard Medical
School and Harvard Pilgrim Health Care Institute, Boston,
MA, United States.

Background: In an application proposed by Margaret
Kolczak, temporal scan statistics have proved very useful
for vaccine safety studies. They are used to determine if
potential adverse events are clustered in some window of
days after vaccination, without assumptions about the
location or width of the risk window. The method adjusts
for the multiple testing arising from the many risk win-
dows evaluated. As an example, the method played a key
role in finding that MMRV causes an excess risk of sei-
zures 7–10 days after vaccination. The method is also used
for drug safety.

Objectives: In this methodological study, we evaluate the
potential bias of the temporal scan statistic due to age,
day-of-week effects and loss to follow-up. For the first
time, we describe ways to adjust for such bias.

Methods: Using data from the CDC sponsored Vaccine
Safety Datalink, we compared unadjusted and adjusted
temporal scan statistics for three different vaccine-out-
come pairs: MMRV seizures, RotaTeq intussusception,
and, influenza vaccine miscarriage. We also made compar-
isons using artificial simulated data, with known proper-
ties.

Results: For seizures, results are the same with and with-
out adjustments. Due to rapidly changing intussusception
incidence by age, the temporal scan statistic is biased
unless adjusted for age. Due to weekly variation in miscar-
riage reporting, it is biased unless adjusted for day-of week
effect. When the temporal scan statistic is used for time
periods more than a few months after vaccination, it is
important to adjust for loss to follow-up. The temporal
scan statistic can be adjusted for these factors using
adjusted expected count or stratified randomization,
removing the bias. Simulations provide estimates for the
magnitude of the bias. For example, suppose that both
vaccines and outcomes are equally distributed among the
5 weekdays, with no vaccines or outcomes on weekends.
Without adjustments, and with nominal a = 0.05, the
null is rejected with probability 0.08 when there are 100
events, 0.24 with 500 events and 0.48 with 1,000 events.

Conclusions: It is sometimes important to adjust the tem-
poral scan statistic for age, day-of-week effects, or prema-
ture loss to follow-up. This can be done.

774. Disproportionality Analysis of Vaccine Reports – A
Comparison of VAERS and VigiBase

David B Martin,1 Johan Hopstadius,2 Johanna Strandell,2

Robert Ball,1 Jerry Labadie.2 1Center for Biologics
Evaluation and Research, USFood and Drug Administration,
Rockville, MD, United States; 2WHO Collaborating Centre
for International Drug Monitoring, Uppsala Monitoring
Centre, Uppsala, Sweden.

Background: As part of the World Health Organization
Blueprint project, the U.S. Food and Drug Administra-
tion transmits Vaccine Adverse Event Reporting System
(VAERS) reports to the Uppsala Monitoring Centre
(UMC) for inclusion in the Global Individual Case Safety
Report database, VigiBase. Although VigiBase includes
reports from 105 countries participating in the WHO Pro-
gramme for International Drug Monitoring, over 50% of
reports in the vaccine portion of VigiBase originate from
VAERS. Yet, there is no information if and in what
respects VAERS and other VigiBase reports diverge.

Objectives: To examine statistics of disproportionate
reporting (SDRs) in VAERS and all vaccine reports in
VigiBase (VaccVigiBase) that might contribute to discor-
dant results for several products and adverse events of
interest.

Methods: The February 15, 2011 version of VigiBase was
partitioned into vaccine reports from all countries includ-
ing VAERS (VaccVigiBase) and vaccine reports from VA-
ERS only (VAERS). SDRs, defined as combinations of
products and MedDRA preferred terms (PTs) with a
value exceeding 0 at the lower bound of the 95% credibil-
ity interval surrounding the Information Complement
(IC025 > 0), were calculated with stratification by age
and country of origin. To examine the differences in SDRs
two separate vaccines were selected MMRV (high propor-
tion of VAERS) and Tetanus and Diphteria (TD) vac-
cines (low proportion of VAERS). A separate analysis of
all vaccines examined SDRs with specific vaccine related
PTs: febrile seizure and anaphylaxis.

Results: There are differences in ADR terms used, age
distribution and vaccine usage. Nearly 25% of SDRs for
MMRV and 10% of SDRs for TD were present only in
VaccVigiBase. Vaccines with IC025 > 0 for febrile seizure
in VaccVigiBase alone included meningococcal, typhoid,
and a product not distributed in the US. Vaccines with an
IC025 > 0 for anaphylactic reaction in VaccVigiBase
alone included human papillomavirus and two products
not distributed in the US.

Conclusions: Despite the substantial influence of VAERS
on VaccVigiBase, this study highlighted important differ-
ences in the datasets. The method used here holds promise
for hypothesis generation on a global scale.
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775. Patterns and Predictors of Rotavirus Vaccine Use among
Commercially-Insured U.S: Infants

Catherine A Panozzo, M Alan Brookhart. Epidemiology,
University of North Carolina, Chapel Hill, NC, United States.

Background: In February 2006, a new pentavalent rotavi-
rus vaccine (RV5) was recommended for routine use
among U.S. infants, and in June 2008, a monovalent rota-
virus vaccine (RV1) was also recommended by the Advi-
sory Committee on Immunization Practices (ACIP). RV5
requires three doses, while RV1 requires just two doses to
complete the series.

Objectives: Our study compared individual, provider, and
ecologic predictors of rotavirus (RV) vaccine use among
commercially insured U.S. infants from 2006 to 2010. We
also examined the timeliness of vaccine administration as
per the ACIP recommendations, and completion of the
vaccine series.

Methods: RV vaccination status and nine potential pre-
dictors were obtained from the MarketScan� Research
Databases. An additional variable measuring rurality was
abstracted from the U.S. Department of Agriculture, Eco-
nomic Research Service. Cohort eligibility included con-
tinuous enrollment, a birthing code prior to October 2010,
residence in a state without a universal RV vaccination
program, and data on all predictors. We calculated simple
frequencies, and performed bivariate analyses and multi-
variable logistic regression.

Results: Nearly 69% of 423,869 eligible infants received
at least one dose of RV vaccine. In multivariable analyses,
the strongest predictors of RV vaccination were receipt of
the diphtheria, tetanus, and acellular pertussis (DTaP)
vaccine (OR = 24.48, 95% CI = 23.63–25.37), and visit-
ing a pediatrician vs. family physician (OR = 3.57, 95%
CI = 3.47–3.68). Most infants received the RV vaccines
at the recommended ages, but more infants completed the
series for RV1 than RV5 or a mix of the two vaccines
(87.0% vs. 80.0% vs. 72.9%).

Conclusions: A variety of individual, provider, and eco-
logic variables were important predictors of RV vaccina-
tion. Interventions to increase RV vaccine coverage
should consider targeting family physicians.

776. Effects of a Multi-Faceted Program To Increase
Influenza Vaccine Coverage among Health Care Workers: A
Hospital-Based Cluster Randomized Controlled Trial

Josien Riphagen-Dalhuisen,1,2 Hans Burgerhof,2 Gerard
Frijstein,3 Nannet van der Geest-Blankert,4 Marita Danhof-
Pont,5 Herbert de Jager,6 Nita Bos,7 Ed Smeets,8 Marjan de
Vries,9 Pieter Gallee,10 Eelko Hak.1,2 1Department of
Pharmacoepidemiology and Pharmacoeconomics, University of
Groningen, Groningen, Netherlands; 2Department of
Epidemiology, University Medical Centre Groningen,
Groningen, Netherlands; 3Department of Occupational Health
and Environment, Academic Medical Centre, Amsterdam,

Netherlands; 4Department of Occupational Health and
Environment, University Medical Centre St. Radboud
Nijmegen, Nijmegen, Netherlands; 5Department of
Occupational Health and Environment, Leiden University
Medical Centre, Leiden, Netherlands; 6Department of
Occupational Health and Environment, Erasmus Medical
Centre, Rotterdam, Netherlands; 7Department of Occupational
Health and Environment, University Medical Centre Utrecht,
Utrecht, Netherlands; 8Department of Medical Microbiology,
Maastricht University Medical Centre, Maastricht,
Netherlands; 9Department of Occupational Health and
Environment, University Medical Centre Groningen,
Groningen, Netherlands; 10Department of Occupational Health
and Environment, Free University Medical Centre,
Amsterdam, Netherlands.

Background: Immunizing health care workers (HCWs)
against influenza has proven to protect their patients.
Despite recommentations of the World Health Organiza-
tion and the Dutch Health Council, influenza vaccine
uptake among hospital HCWs remains low in the Nether-
lands

Objectives: To assess the effects of implementing a hospi-
tal-based multi-faceted influenza immunization program
on vaccine coverage in health care workers (HCW) and
on patient morbidity.

Methods: We conducted a cluster randomized controlled
trial among all eight University Medical Centers (UMC)
of The Netherlands during the influenza seasons of 2009–
2010 and 2010–2011. Participants were hospital staff of
three intervention (n = 27,900 in 2009), three control
(n = 22,451) and two external non-randomized interven-
tion UMCs (n = 16,893), and 3,367 patients admitted to
the departments of pediatrics and internal medicine during
both influenza epidemics. We offered a vaccination imple-
mentation progran to staff of intervention and external
UMCs, but not to control UMCs. The primary outcome
measure was influenza vaccine coverage among HCW.
Secondary outcome measures were work absenteeism and
patient morbidity.

Results: In 2009, the coverage of seasonal, first pandemic
and second pandemic vaccine was 32.3%, 61.7% and
45.8% in the intervention UMCs. Corresponding figures
for control UMCs were significantly lower at 20.4%,
38.0%, and 17.8%, respectively (p < 0.05). In 2010, the
coverage of the seasonal vaccine was 28.6% and 17.8% in
intervention and control UMCs, respectively (p < 0.05).
During their stay, influenza and/or pneumonia was
reduced in patients of intervention UMCs compared to
control UMCs (work in progress). Rates of HCWs’ absen-
teeism and influenza testing rates during epidemics were
higher in intervention than control UMCs.

Conclusions: Adoption of the program improved the
influenza vaccine coverage among hospital staff. An
increase in coverage was associated with decreased patient
morbidity from influenza and/or pneumonia.
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777. Safety of the 2010–2011 Influenza Vaccinations in the
Department of Veteran Affairs

Kwan Hur, Francesca Cunningham, Rongping Zhang,
Bharat Thakkar, Michele Eskridge. Department of Veterans
Affairs, Center for Medication Safety (VA MedSafe), Hines,
IL, United States.

Background: Annually, over 2 million Veterans in the
United States (US) are administered influenza vaccina-
tions in the Department of Veterans Affairs (VA). As of
the 2010–2011 influenza season, the safety of the influenza
vaccine in VA was actively monitored nationally. Possible
associations between potential adverse events of interest
and influenza vaccination were evaluated at the end of the
influenza season.

Objectives: The goal of this study was to determine the
safety of the 2010–2011 influenza vaccinations in the US
Veteran population treated in the VA.

Methods: VA’s integrated automated databases were used
to identify Veteran patients who were diagnosed with
Guillain-Barre Syndrome (GBS), idiopathic thrombocyto-
penic purpura (ITP), and Bell’s palsy from 10/1/10 to 3/
31/11 as identified by ICD-9 code in the VA. The influ-
enza vaccination status for these patients was determined
using the VA’s Immunization Package database in addi-
tion to the integrated automated and prescription data-
bases. Adverse event rates in the risk period (within 1–
42 days) were compared to rates in the non-risk period
(43 days or after) in terms of incidence rate ratios (IRR)
using the self controlled case series method. Only vacci-
nated cases were included. Seasonality was included to
account for possible fluctuation of disease occurrence over
the calendar time.

Results: Approximately 2.1 million Veterans received the
influenza vaccines (including 42,375 high-dose vaccines)
from 10/1/10 to 3/31/11. A total of 38 GBS, 81 ITP, and
575 Bell’s palsy post-vaccinated cases were identified. No
significant risks for GBS (IRR = 2.07 and 95% CIs =
0.59–7.24), ITP (IRR = 0.71, 95% CIs = 0.32–1.59),
and Bell’s palsy (IRR = 0.90, 95% CIs = 0.67–1.22)
were observed for patients who received the regular dose
influenza vaccines. Similarly, no significant increased risk
for Bell’s palsy (IRR = 1.13, 95% CIs = 0.21–6.02) was
observed for patients who received high-dose influenza
vaccines. There were no GBS and ITP cases after high-
dose vaccines.

Conclusions: There was no evidence of increased risks of
GBS, ITP, and Bell’s palsy following 2010–2011 influenza
vaccinations in the US Veteran population treated in the
VA health care system.

778. International Collaborative Case Series Safety
Monitoring for Pandemic 2009 H1N1 Vaccines: Estimation of
the Risk of Guillain-Barre Syndrome

Caitlin N Dodd,1 Hector Izurieta,2 Patrick Zuber,4 Silvana
Romio,3 Miriam Sturkenboom,3 Wei Hua,2 Jan Bonhoeffer,5

Daniel Weibel,3 Claudia Vellozzi,6 Genevieve Deceuninck,7

Thirugnanam Umapathi,8 Jim Buttery,9 Kristine
Macartney,10 Vesta Richardson,11 Nigel Crawford,12 Steven
Black,1 The Global GBS-H1N1 Working Group.5 1Global
Child Health Center, Cincinnati Children’s Hospital,
Cincinnati, OH, United States; 2Analytic Epidemiology
Branch, Division of Epidemiology, OBE/CBER, Food and
Drug Administration, Rockville, MD, United States;
3Department of Medical Informatics, Erasmus University
Medical Center, Rotterdam, Netherlands; 4Department of
Immunizations, Vaccines and Biologicals (IVB), World
Health Organization, Genève, Switzerland; 5The Brighton
Collaboration, Basel, Switzerland; 6Centers for Disease
Control, Atlanta, GA, United States; 7Public Health Research
Unit, Quebec University Hospital Research Centre, Quebec
City, QC, Canada; 8National Neuroscience Institute,
Singapore; 9Murdoch Children’s Research Institute, Dept of
Paediatrics, Monash University, Melbourne, VIC, Australia;
10Children’s Hospital at Westmead, Westmead, New South
Wales, Australia; 11National Center for Child and Adolescent
Health, Mexico City, Mexico; 12The Department of
Paediatrics, University of Melbourne, Melbourne, Australia.

Background: The global spread of a novel influenza A
(H1N1) virus in 2009 led the World Health Organization
(WHO) to declare a pandemic. Vaccine manufacturers
worldwide dramatically increased efforts for pandemic
H1N1 vaccine production, to make it available to a sizable
proportion of the world’s population.

Objectives: To investigate the feasibility of globally con-
certed vaccine safety assessment according to the same
protocol as a proof of concept. To test the association
between H1N1 vaccination and Guillain Barre Syndrome
(GBS) first detected in 1976 with the introduction of the
swine flu vaccine.

Methods: The primary outcome of interest was the rela-
tive incidence of GBS in the 42 days following vaccination
with monovalent adjuvanted and non-adjuvanted pan-
demic H1N1 vaccine. Cases were identified using hospital
or population based health care databases. This included
sentinel hospitals and databases of countries choosing to
participate. All patients with GBS hospitalized in the
selected institutions during the study period were classified
according to the Brighton Collaboration case definition of
GBS. Data analysis using the self-controlled case series
method is being performed with both a pooled data set
and a meta-analytic approach.

Results: In total, 546 cases of GBS from 15 countries were
included in the study. One hundred and forty-seven sub-
jects with GBS classified at Brighton Collaboration levels
1, 2 or 3 were exposed to pandemic H1N1 vaccine, 78 of
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which were adjuvanted, 61 of which were non-adjuvanted
vaccines, and 8 of which had missing adjuvant data. The
self-controlled case series analysis is ongoing.

Conclusions: This study demonstrates that a global collab-
oration with a common protocol is feasible and should
allow for estimation of relative incidence of adverse events
following exposure to different formulations of the same
vaccine.

779. Agreement between Patients’ Self-Report and Medical
Records for Vaccination: The PGRx Database

Lamiae Grimaldi-Bensouda,1,2 Elodie Aubrun,1 Pamela
Leighton,3 Annick Alpérovitch,4 Jacques Benichou,5,6 Michel
Rossignol,7,8 Lucien Abenhaim,3,9 PGRx Study
Group.10 1LA-SER, Paris, France; 2Conservatoire National
des Arts Metiers INSERM/Institute Pasteur, Paris, France;
3LA-SER Europe Ltd, London, United Kingdom; 4INSERM
U708-Neuroepidemiology, La Pitié-Salpêtrière Hospital,
Paris, France; 5INSERM U657, Rouen, France; 6Department
of Biostatistics, Centre Hospitalier Universitaire de Rouen,
Rouen, France; 7LA-SER Centre for Risk Research Inc,
Montreal, Canada; 8Department of Epidemiology, Biostatistics
Occupational Health, McGill University, Montreal, Canada;
9Department of Epidemiology, London School of Hygiene
Tropical Medicine, London, United Kingdom; 10PGRx
General Practitioner Network.

Background: Patients’ self-reported vaccine exposure (PS)
may be subject to memory errors and other biases. Physi-
cians’ prescription records and other medical records
(MR) do not capture non-compliance with vaccination.
Understanding differences between PS and MR would
help researchers interpret studies employing these types of
data.

Objectives: To compare PS to MR for influenza, 23-
valent pneumococcal and human papillomavirus (HPV)
vaccines in the French population.

Methods: The PGRx database relies on a network of over
300 general practitioners (GPs) across France, who sys-
tematically recruit an age and sex-stratified sample of
patients (‡14 years-old), without reference to their diagno-
ses or prescriptions. Patients received a structured tele-
phone interview, and an interview guide listing vaccines
commonly given. PS for vaccination in the 3 years before
recruitment was compared with MR kept by either the
physician or the patient. Agreement beyond chance
between PS and MR was expressed using bias and preva-
lence-adjusted kappa statistics (PABAK). Factors associ-
ated with disagreement were determined using crude and
adjusted logistic regression analyses. Generalized estimat-
ing equations were used to analyse influenza vaccines.

Results: Between March 2007 and June 2011, the partici-
pating GPs recruited 12,802 patients ‡14 years-old. Con-
cordance between PS and MR was assessed for 7613
patients for whom both sources of information were avail-

able. Agreement within 3 years before the recruitment date
was substantial for influenza vaccines (PABAK = 0.74),
and high for 23-valent pneumococcal vaccines (PA-
BAK = 0.98) and HPV vaccines (PABAK = 0.92). In
adjusted analyses, disagreement differed for various soci-
odemographic and health-related factors.

Conclusions: The PGRx method for drug exposure assess-
ment is a new tool in pharmacoepidemiology that shows
substantial to high agreement between PS and MR for
exposure to various vaccines. Our finding of high agree-
ment between PS and MR for HPV vaccination status in
young women is an important addition to the literature.

780. The Risk of Systemic Lupus Erythematosus Associated
with Vaccines: A Case–Control Study in France and Canada

Lamiae Grimaldi-Bensouda,1,2 Michel Rossignol,3 Elodie
Aubrun,1 Pamela Leighton,4 Olivier Fain,5 Michel Ruel,6

Laurent Machet,7 Jean-François Viallard,8 Veronique Le
Guern,9 Isabelle Kone-Paut,10 Nathalie Costedoat-
Chalumeau,11 Lucien Abenhaim,3,12 PGRx-Lupus Study
Group.13 1LA-SER, Paris, France; 2Conservatoire National
des Arts et métiers Equipe d’accueil ‘Pharmacoépidémiologie et
maladies infectieuses’’, Pasteur Institute/ Inserm, Paris,
France; 3LA-SER CRR and McGill University, Montreal,
Canada; 4LA-SER Europe Ltd, London, United Kingdom;
5University Hospital Jean Verdier, Bondy, France; 6Hospital
Max Fourestier, Nanterre, France; 7University Hospital
Trousseau, Chambray-lès-Tours, France;8Hospital Haut
Leveque, Bordeaux, France; 9University Hospital Cochin,
Paris, France; 10University Hospital, Le Kremlin Bicêtre,
France; 11University Hospital La Pitie Salpetriere, Paris,
France; 12London School of Hygiene and Tropical Medicine,
London, United Kingdom; 13PGRx Internal Medicine,
Rheumatologists, Paediatricians and General Practitioners
Network.

Background: Studies have suggested that the autoimmune
condition systemic lupus erythematosus (SLE) may be
triggered by vaccinations through molecular mimicry.

Objectives: This international case–control study investi-
gated relationships between SLE and vaccination in indi-
viduals aged 0–60 years. It also focussed on the two most
commonvaccines in the study population, against influenza
and diphtheria-tetanus-pertussis-poliomyelitis (DTPP).

Methods: Between April 2008 and December 2011, 31
specialist referral centers in France and two in Quebec,
Canada recruited incident cases of SLE. Cases were diag-
nosed using an algorithm based on American College of
Rheumatology criteria. Controls were recruited from gen-
eral practice settings in the same geographically diverse
areas as the cases. As many controls as possible were
matched to each case on: age (<18 years ± 6 months,
‡18 years ± 24 months), gender, region of residence
(northern or southern France or Quebec), recruitment
consultation date (±2 months and within the same sea-
son; spring/summer or fall/winter). Vaccinations and
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other potential risk factors for SLE were assessed in a
standardized telephone interview. The interviewer was
blind to case/control status. Cases and controls were com-
pared for vaccination in the 12 and 24 months before the
index date, using odds ratios (OR) from conditional logis-
tic regression.

Results: One hundred and eleven eligible cases of SLE
were recruited and 99 were included in the analysis. Of
7869 eligible controls were recruited and 692 were
matched to cases. Twenty cases (20.2%) and 174 controls
(25.1%) received at least one vaccination within
24 months before the index date. Cases and controls were
similar for the proportions vaccinated in the previous 12
or 24 months (adjusted OR for 24 months 0.78, 95% con-
fidence interval 0.41, 1.47). This conclusion did not change
when vaccines against influenza and DTPP were analyzed
separately.

Conclusions: This systematic case–control design is well-
suited to study rare disorders such as SLE and few such
studies have been conducted. We found no evidence of an
increase in the risk of SLE following vaccination.

781. Guillain-Barré Syndrome and Pandemic Influenza
A(H1N1) 2009 Vaccines: Meta-Analysis of Observational
Risk Estimate Studies from 2010 and 2011

Daniel Weibel,1 Caitlin Dodd,2 Silvana Romio,1 Jan
Bonhoeffer,3 Steve Black,2 Miriam CJM Sturken-
boom.1 1Erasmus University Medical Center, Rotterdam,
Netherlands; 2Cincinnati Children’s Hospital Medical Center,
Cincinnati, United States; 3Brighton Collaboration, Basel,
Switzerland.

Background: Several countries and one European con-
certed study have now reported on the association
between the pandemic H1N1 vaccine and the risk of GBS.
This is the result of active surveillance programs started
alongside the 2009/2010 vaccination campaign due to the
previously observed association during the 1976 swine flu
vaccination campaign in the USA.

Objectives: To conduct a meta-analysis of observational
studies assessing the association between the
A(H1N1)pdm09 vaccine and GBS.

Methods: In a systematic literature review, all English
publications on A(H1N1)pdm09 vaccination and GBS
between January 2010 and December 2011 were retrieved
from Medline and EMBASE. Abstracts were reviewed for
in-and exclusion criteria. Final assessment was done by
two persons independently. Relative risk ratios (RR) were
pooled applying a meta-analytic approach with a random
effects model.

Results: The systematic literature search resulted in 407
publications. The screening process identified 13 poten-
tially eligible studies. Following review four studies quali-
fied for a meta-analysis. The following RR were reported:
Andrews, UK, 2011, VACCINE, RR = 1.1 (CI 95%,

0.4–2.2); Dieleman, EU, 2011, BMJ, RR = 1 (CI 95%,
0.3–2.7); Grimaldi-Bensouda, FR, 2011, Am J Epidemiol,
RR = 2.3 (0.7–8.2); and US CDC 2010, USA, MMWR,
RR = 1.8 (CI 95%, 1.1–2.6). The pooled adjusted RR of
these four studies was 1.6 (CI 95%, 1.2–2.1), homogeneity
p = 0.5. Although the US study should be considered
preliminary and final results are being published soon. Lee
et al., USA, 2011, in Am J Prev Med., reported a log likeli-
hood ratio of 1.56. We did not include this study, because
CIs are lacking. In the UK, in FR, and in the EU study
predominantly adjuvanted vaccines have been adminis-
tered. If restricted to countries where adjuvanted vaccines
were used, the pooled RR was 1.2 (CI 95%, 0.7–2.1),
homogeneity p = 0.5.

Conclusions: We showed that the studies have consistent
RR and that there is at most a minimal increased risk of
GBS after A(H1N1)pdm09 vaccination. The US studies
of the risk of GBS following non-adjuvanted
A(H1N1)pdm09 vaccines are currently being finalized.

782. Evaluating the Safety of 2009 H1N1 Influenza Vaccine
Using a Claims-Based Health System

Natalie L McCarthy,1 Julianne Gee,1 Nancy Lin,2 Veena
Thyagarajan,3 Yi Pan,1 Sue Su,3 Bruce Turnbull,2 K Arnold
Chan,2 Eric Weintraub.1 1Immunization Safety Office,
Centers for Disease Control and Prevention, Atlanta, GA,
United States; 2OptumInsight Epidemiology, Waltham, MA,
United States; 3OptumInsight Epidemiology, Ann Arbor, MI,
United States.

Background: Safety monitoring and evaluation is a critical
component of vaccination programs. As a part of its mon-
itoring and evaluation activities for influenza vaccines, the
Centers for Disease Control and Prevention (CDC) con-
ducted a retrospective evaluation of the safety of the
H1N1 influenza vaccine administered during the 2009
influenza season using a large U.S. claims-based data envi-
ronment (OptumInsightTM).

Objectives: To use claims data to assess the associations
between the 2009 H1N1 influenza vaccine and several pre-
specified health outcomes.

Methods: Patients ages 6 months and older with a claim
for H1N1 vaccine during the 2009 influenza season were
included in the analysis. We implemented different ana-
lytic approaches for the pre-specified outcomes depending
on the number of cases of that outcome. For Bell’s palsy,
other cranial nerve disorders, central demyelinating dis-
ease, Guillian-Barre Syndrome (GBS), disorders of the
peripheral nervous system and neuropathy, and seizures,
we used a Self-Controlled Risk Interval (SCRI) design.
GBS and seizure events were confirmed through medical
record review. A Poisson regression analysis was con-
ducted for ataxia, encephalitis/myelitis/transverse myelitis,
hemorrhagic stroke, narcolepsy and cataplexy, ischemic
stroke, anaphylaxis and other allergic reactions (including
angioneurotic edema and urticaria). Patients with seasonal
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influenza vaccination claims during the 2005–2008 influ-
enza seasons were used as a historical comparison.

Results: A total of 538,257 doses of H1N1 influenza vac-
cine were captured in the claims data during the 2009
influenza season. We found no increased risk for the pre-
specified outcomes following H1N1 influenza vaccination,
although the number of doses may have been insufficient
to detect rare outcomes. After chart confirmation, there
was 1 GBS case in the risk window and 1 case in the con-
trol window. There were 2 chart-confirmed seizure cases
in the control window and 0 in the risk window.

Conclusions: This study did not find increased risk for the
pre-specified outcomes following 2009 H1N1 influenza
immunization.

783. Active Monitoring of Adverse Events during an MF59�-
Adjuvanted H5N1 Influenza Vaccination Campaign in Taiwan

Wan-Ting Huang, Wen-I Hsiao, Chi-Hsi Chang, Mei-Cheng
Peng, Jen-Hsiang Chuang. Taiwan Centers for Disease
Control, Taipei, Taiwan.

Background: In March 2011, Taiwan began a voluntary
prepandemic vaccination program to immunize at-risk
adults with an MF59�-adjuvanted H5N1 vaccine (Aflu-
nov�). We conducted a pilot study to actively monitor
adverse events following immunization (AEFIs).

Objectives: To identify and quantify the occurrence of
adverse events among Aflunov� recipients.

Methods: From March 1 to September 30, 2011, Aflu-
nov� recipients voluntarily signed up for study participa-
tion through the toll-free ‘‘1922’’ hotline within 72 hours
of vaccination. Data were collected from participants at
enrollment on demographics, immunizations, chronic
medical conditions, and contact details. We conducted
telephone interviews of each participant at 7–10 and 21–
24 days after vaccination. Questions were asked about
solicited injection site reactions (pain, erythema, swell-
ing/induration, feeling of warmth, pruritus, and hema-
toma), solicited systemic reactions (headache, fatigue,
pyrexia/sweating/chills, myalgia, arthralgia, and lymph-
adenopathy), and serious adverse events (SAEs) that
occurred through the time of their vaccinations or from
the last interviews; unsolicited AEFIs were filled in as
free texts.

Results: Two hundred ninety-two persons registered as
participants (184 female, median age 39 years [range 20–
77]); 270 and 263 interviews had been completed at 7–10
and 21–24 days. At 7–10 days, 127 (47%) respondents
reported injection site reactions and 79 (29%) reported
systemic reactions. The most frequently reported solicited
injection site and systemic reactions were pain (n = 109,
40%) and fatigue (n = 40, 15%), respectively. Females
(odds ratio [OR] 2.06, 95% CI 1.18–3.63), nonelderly
adults aged 18–59 years (OR 3.08, 95% CI 1.11–9.45),

and subjects receiving their first dose of Aflunov� (OR
2.16, 95% CI 1.22–3.86) were more likely to report an
adverse event within the first 7–10 days postvaccination.
None of the AEFIs reported were SAEs.

Conclusions: Most adverse events to Aflunov� were antic-
ipated but varied with gender, age, and vaccination status.
This telephone-based surveillance can be expanded to rap-
idly collect AEFIs in large campaigns involving influenza
or other emerging vaccines.

784. Abstract withdrawn by author.

785. Report on BCG Vaccine-Associated Suppurative
Lymphadenitis

Raccoon Chung, Joanna So, Clive Chan, Forest Lam, Linda
Woo, KM Kam, Heston Kwong. Department of Health,
Hong Kong SAR, China.

Background: In 2009–2010, pediatricians observed an
increase in BCG suppurative lymphadenitis. Similar
increase was reported overseas. Literature showed that
factors such as patient’s age, administration route, strain
and viability of vaccines may be associated with the
adverse event. The Department of Health (DH) conducted
a study to investigate whether there is a genuine increase
and the possible causes.

Objectives: To study the incidence of BCG suppurative
lymphadenitis from 2003 to 2010 and to analyze any fac-
tor related to the increase.

Methods: DH reviewed the discharge summaries of public
hospitals with relevant ICD codes. Details related to
patient, vaccine and vaccination records were collected by
reviewing clinical records and interviews. Cases of suppu-
rative lymphadenitis were analysed. Laboratory informa-
tion on colony forming units (CFUs) of different vaccine
batches were reviewed. Samples of vaccine were tested.
Storage conditions in some public hospitals providing
BCG vaccination were inspected.

Results: A total of 64 records of patients with BCG suppu-
rative lymphadenitis were identified. The incidence per
10,000 doses revealed increase in from 0.43 in 2003 to 2.85
in 2010. There has been one BCG vaccine manufacturer
supplying the same strain since 2001. Mycobacterial
growth and viability tests showed the samples complying
with specifications. Hospitals inspections revealed no irreg-
ularity of storage facility and cold delivery chain. Host
related factors andCFUcounts of different vaccine batches
are being analysed for factors related to the increase.

Conclusions: Increase in BCG suppurative lymphadenitis
has been observed in Hong Kong and other places. Retro-
spective review of clinical records provides important
information for surveillance to confirm the association of
risk factors.
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786. Tolerability of a Combined dTP-IPV-Hib- and a 7- or
10-Valent Pneumococcal Vaccination in Infancy – Work in
Progress

Jeanet Kemmeren, Ingrid Drijfhout, Marina Conyn-van
Spaerndonk, Hester de Melker. Center for Infectious Disease
Control, National Institute for Public Health and the
Environment, Bilthoven, Netherlands.

Background: In March 2011, the National Immunization
Program in the Netherlands changed from a 7-valent to a
10-valent pneumococcal vaccine for infants. While contin-
uous monitoring of adverse events based on a passive
reporting system gives insight in changes of potential seri-
ous adverse events, this ongoing study assesses changes of
more common, milder adverse events.

Objectives: To gain insight in the occurrence of adverse
events after the NIP is changed from using a 7-valent to a
10-valent pneumococcal vaccine for infants.

Methods: Questionnaires on local and systemic reactions
were distributed 1 week before and 1 week after the first
three doses in infancy, to two cohorts of about 12,000 par-
ents of infants who received dTP-IPV-Hib- and 7-
(Cohort-7) or 10-valent pneumococcal (Cohort-10) vacci-
nation. Frequencies of side effects at the dTP-IPV-Hib-
and pneumococcal site within 1–7 days were assessed.

Results: In Cohort-7 local reactions occurred in 30.6%,
37.7% and 29.0% of the children within 7 days after the
first three doses, respectively. In Cohort-10 the frequency
of local reactions after the three doses was slightly higher
(47.5%, 41.4% and 30.3%). For both cohorts, no differ-
ences were seen in local reactions between the dTP-IPV-
Hib- and the pneumococcal injection site. Severe local
reactions were less common for children in Cohort-10
compared to children in Cohort-7. In Cohort-7, systemic
events due to vaccination occurred in 35.5%, 32.4% and
26.9% of the children within 7 days after the three vacci-
nations, with a changed sleeping pattern as the most fre-
quently reported. Higher frequencies of systemic events
due to vaccination were found in Cohort-10 (53.2%,
48.4% and 32.0%, respectively), with crying as most fre-
quently reported.

Conclusions: The change from 7-valent to 10-valent pneu-
mococcal vaccination resulted in higher frequencies of
self-reported local and systemic events, although for severe
local reactions an opposite trend was seen. The difference
between the two cohorts is less pronounced after the sec-
ond and third vaccination. In spring 2012 we will be able
to study whether this smooth down will persists after the
fourth vaccination.

787. Risk of Febrile Seizures in Children Following Trivalent
Inactivated Influenza Vaccine in the Vaccine Safety Datalink
Project, 2010–2011

Alison C Tse,1 Hung Fu Tseng,2 Sharon K Greene,1 Claudia
Vellozzi,3 Eric Weintraub,3 Natalie McCarthy,3 Jerome
Tokars,3 Frank DeStefano,3 Karen Broder,3 Lisa Jackson,4

Jennifer Nelson,4 Martin Kulldorff,1 Melisa Rett,1 Tracy
Lieu,1 Lingling Li,1 James D Nordin,5 Jason Glanz,6 Simon
Hambidge,6 Matthew F Daley,6 Edward A Belongia,7

Stephanie Irving,7 Nicola Klein,8 Roger Baxter,8 Allison
Naleway,9 S Michael Marcy,2 Steven J Jacobsen,2 Grace M
Lee.1,10 1Department of Population Medicine, Harvard
Medical School and Harvard Pilgrim Health Care Institute,
Boston, MA, United States; 2Southern California Kaiser
Permanente, Pasadena, CA, United States; 3Centers for
Disease Control and Prevention, Atlanta, GA, United States;
4Group Health Research Institute, Seattle, WA, United States;
5HealthPartners Research Foundation, Minneapolis, MN,
United States; 6Kaiser Permanente Colorado, Denver, CO,
United States; 7Marshfield Clinic Research Foundation,
Marshfield, WI, United States; 8Kaiser Permanente Northern
California, Oakland, CA, United States; 9Kaiser Permanente
Northwest, Portland, OR, United States; 10Children’s
Hospital, Boston, MA, United States.

Background: In fall 2010 in the Southern Hemisphere,
increased risk of febrile seizures was noted in young chil-
dren in Australia in the 24 hours after trivalent inactivated
influenza vaccine (TIV) manufactured by CSL Biothera-
pies.

Objectives: During the 2010–2011 season, weekly surveil-
lance was conducted for febrile seizures in the 0–1 days
following first dose TIV in 206,174 children ages 6–
59 months in the Vaccine Safety Datalink, a collaboration
between the Centers for Disease Control and Prevention
and 10 medical care organizations.

Methods: Weekly surveillance was conducted with self-
controlled risk interval and current vs. historical vaccinee
designs. Sequential statistical methods were used to
account for repeated analyses. Signals for seizures based
on computerized data were identified in mid November
2010 with the current vs. historical design and in late
December 2010 with the self-controlled risk interval
design. Signal evaluation was conducted with chart-con-
firmed febrile seizure cases using the self-controlled risk
interval design.

Results: The incidence rate ratio (IRR) for TIV adjusted
for concomitant 13-valent pneumococcal conjugate vac-
cine (PCV13) was 2.4 (95% CI 1.2, 4.7) while the IRR for
PCV13 adjusted for concomitant TIV was 2.5 (95% CI
1.3, 4.7). The risk differences (RD) varied by age and
receipt of concomitant PCV13, with the highest estimates
at 16 months (13 per 100,000 doses for TIV without con-
comitant PCV13, 14 per 100,000 doses for PCV13 without
concomitant TIV, and 45 per 100,000 doses for concomi-
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tant TIV and PCV13) and the lowest estimates at
59 months (one per 100,000 doses for TIV without con-
comitant PCV13, one per 100,000 doses for PCV13 with-
out concomitant TIV, and four per 100,000 doses for
concomitant TIV and PCV13).

Conclusions: An elevated risk of febrile seizures in the 0–
1 days following first dose TIV was identified during the
2010–2011 season in children ages 6–59 months. The mag-
nitude of RD estimates was dependent on age and con-
comitant PCV13 vaccine, with the highest RDs at
16 months and the lowest RDs at 59 months. Results
should be placed in a benefit-risk framework to maximize
population health benefits.

788. Prevalence of Urinary Tract Infections and
Pharmacotherapy Use in Pregnancy – National Birth Defects
Prevention Study (NBDPS), 1997–2007

Simerpal K Gill,1 Cheryl Broussard,1 Krista Crider,1 Robert
J Berry,1 Tonia Carter,2 Charlotte Hobbs,3 Jennita
Reefhuis.1 1Centers for Disease Control and Prevention,
Atlanta, GA, United States; 2Marshfield Clinic, Marshfield,
WI, United States; 3University of Arkansas for Medical
Science, Little Rock, AR, United States.

Background: Urinary tract infections (UTIs) affect 20–
25% of pregnant women in the United States. Unmanaged
UTIs can lead to adverse pregnancy outcomes; however,
studies have suggested associations with early pregnancy
use of some antibacterials and specific birth defects.

Objectives: To determine the prevalence of UTIs and the
use of related pharmacotherapy in early pregnancy.

Methods: Data were obtained from the NBDPS, a multi-
site, population-based case–control study of risk factors
for birth defects. Data from computer assisted telephone
interviews with mothers of cases, identified through birth
defect surveillance systems, and controls, randomly
selected from the same source population and time period
as cases, were used to estimate the prevalence of UTIs and
use of specific medications from the month before concep-
tion to the end of the first trimester. Chi-square tests were
used to assess differences between mothers of cases and
controls.

Results: The prevalence of any self-reported UTI was sig-
nificantly greater in case mothers, 21.3% (4940/23,161),
compared to control mothers, 19.6% (1655/8450)
(p < 0.001). However, the proportion of these UTIs that
were diagnosed by a physician did not differ between case
(4702/4940, 95.2%) and control mothers (1570/1655,
94.8%), nor did the proportion who used any pharmaco-
logical treatment (n = 4134/4702, 87.9% for case moth-
ers and n = 1401/1570, 89.2% for control mothers)
(p = 0.13). More case mothers than control mothers used
amoxicillin (40.7% vs. 36.6%) (p < 0.001) and trimetho-
prim/sulfamethoxazole (TMP/SMX) (18.6% vs. 13.3%)
(p < 0.001). The use of nitrofurantoin did not differ

between case and control mothers (24.4% vs. 25.4%)
(p = 0.45).

Conclusions: The prevalence of UTIs was observed to be
higher in case mothers compared to control mothers.
Although the use of any pharmacotherapy did not differ
between case and control mothers, the use of amoxicillin
and TMP/SMX was significantly greater in case mothers.
Further investigation will assess potential associations
between these medications and specific birth defects.

789. Sulfamethizole in Pregnancy and the Risk of Neonatal
Jaundice or Kernicterus – A Nation-Wide Register Based
Cohort Study

Pia Klarskov,1,2 Jon T Andersen,1,2 Espen Jimenez-Solem,1,2

Henrik E Poulsen.1,2,3 1Laboratory of Clinical Pharmacology,
Copenhagen University Hospital Rigshospitalet, Copenhagen,
Denmark; 2Department of Clinical Pharmacology, Bispebjerg
Hospital, Copenhagen, Denmark; 3Faculty of Health Sciences,
University of Copenhagen, Copenhagen, Denmark.

Background: Sulfamethizole is in Denmark used for treat-
ing uncomplicated urinary tract infection. The recommen-
dation is not to use sulfamethizole in late pregnancy due
to risk of neonatal jaundice and kernicterus in the off-
spring.

Objectives: To investigate the association between mater-
nal use of sulfamethizole close to birth and the risk of neo-
natal jaundice and kernicterus in the offspring.

Methods: We conducted a nationwide population based
retrospective cohort study using nationwide Danish regis-
ters. All Danish women giving birth between 1995 and
2007 were included from the Danish Fertility Database.
Women redeeming a prescription on sulfamethizole up to
28 days before giving birth were identified from the
National Prescription Register. The primary outcome was
the number of children diagnosed with neonatal jaundice
and/or kernicterus identified in the National Hospital
Register. Logistic regression were used to estimate odds
ratios (OR) of neonatal jaundice. We adjusted for mater-
nal age, education, household income, period of concep-
tion, gestational age, and parity.

Results: We identified 841,900 births in the study period.
Out of 1,823 neonates exposed to sulfamethizole up to
28 days before birth, 197 developed neonatal jaundice.
None developed kernicterus. OR of developing neonatal
jaundice after in utero exposure to sulfamethizole 28 days
before birth was 2.35 (95% CI 2.02–2.72). Adjusted for
maternal age, education, household income, parity and
period of conception, OR decreased to 2.29 (95% CI
1.97–2.67). Further adjustment for gestational age elimi-
nated OR to 1.03 (95% CI 0.86–1.22). When narrowing
the exposure time of sulfamethizole to 1–7 days prior to
birth OR was the same.

Conclusions: Women redeeming a prescription of Sulfame-
thizole close to birth do not have an increased risk of hav-
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ing children with neonatal jaundice or kernicterus. Neona-
tal jaundice seems to be related to prematurity which is
probably caused by thematernal urinary tract infection.

790. Antimalarial Drugs and the Risk for the Pregnant
Women and Fetuses: Review of the Literature

Flory Tsobo Muanda, Anick Berard. Faculty of Pharmacy,
University of Montreal, Montreal, QC, Canada.

Background: WHO recommends the use of artemisinin
combination based therapies (ACT) and quinine + clin-
damycin for the treatment of malaria in pregnancy. Preg-
nant women are inadvertently exposed to all antimalarials
during gestation. Very little is known about the safety of
these drugs during this period.

Objectives: This literature aims to provide an update on
the risks associated with gestational use of antimalarial
during pregnancy.

Methods: A systematic search in PubMed was performed
using the following keywords: (‘‘antimalarial’’ [MeSH
Terms] OR ‘‘Antimalarials’’ [All Fields] OR ‘‘Antimalari-
als’’ [Pharmacological Action]) AND (‘‘pregnancy’’
[MeSH Terms] OR ‘‘pregnancy’’ [All Fields ]) AND
(‘‘Human’’ [MeSH Terms] AND (‘‘1966/01/01’’ [PDAT]:
‘‘2012/04/30’’ [PDAT]). Other than having a comparative
study, there were no other exclusion criteria. A systematic
review was performed on all studies identified.

Results: The literature review identified 70 studies. The
majority were on antifolates (31.4%), and artemisinin
combination therapies (17.14%). Data on quinine use dur-
ing pregnancy are reassuring. The risk of mefloquine dur-
ing the 1st trimester of pregnancy is controversial. To date
there is no evidence on the safety of amodiaquine in preg-
nancy in the literature. Antifolates as a group reported an
increased risk of birth defects (RR = 3.4 ; 95% CI, 1.8–
6.4) during the second and third trimester of pregnancy.
The safety of artemisinin and its derivatives is not yet
clearly established.

Conclusions: The risk of antimalarials in pregnancy,
mainly in the first trimester of pregnancy, is not widely
reported in the literature. However, antifolates should
clearly be avoided.

791. Risks and Benefits of the Use of Metronidazole during
Pregnancy: A Review of the Evidence

Fabiano Santos,1,2 Ema Ferreira,1,2 Anick Bérard.1,2 1Faculty
of Pharmacy, University of Montreal, Montreal, QC, Canada;
2Research Centre, CHU Sainte-Justine, Montreal, QC,
Canada.

Background: Metronidazole is an anti-infective drug used
against infections, such as tricomoniasis and bacterial vagi-
nosis. Given that these conditions are known risk factors
for preterm birth, this agent is potentially useful during
pregnancy. However, available data on the risk of metroni-
dazole during gestation is contradictory and controversial.

Objectives: To present an overview of the evidence con-
cerning the association between the use of metronidazole
during pregnancy and the risk of preterm delivery and
birth defects.

Methods: We systematically searched PUBMED and
EMBASE databases for etiologic studies with data on
human subjects that examined the association between
gestational exposure to metronidazole and the risk of pre-
term birth or birth defects. Combinations of the following
MeSH terms were used: metronidazole or prematurity or
preterm birth or congenital malformations or birth defects
or anomalies or pregnancy or antibiotics or bacterial vagi-
nosis or trichomoniasis. All relevant articles, published in
English or French between 1964 and 2010, were reviewed.
If authors did not report the odds ratio (OR) for preterm
birth or birth defects, crude ORs and 95% confidence
intervals (CI) were calculated.

Results: Seventeen studies that investigated the associa-
tion between exposure to oral metronidazole during preg-
nancy and the risk of preterm birth were included. Twelve
of these studies were randomized clinical trials. We also
retrieved 13 studies that investigated the association
between exposure and the risk of birth defects. Ten of
these were cohort studies; one was a case–control study
and two were meta-analysis.

Conclusions: Treatment with metronidazole is effective
against bacterial vaginosis and tricomoniasis during preg-
nancy, and offers no teratogen risk for babies of exposed
women. Benefit of metronidazole in the reduction of pre-
term birth rates was demonstrated only for the combina-
tion of this agent with other antibiotics. More evidence is
needed on the risk of birth defects, when metronidazole is
used in association.

792. Safety of Macrolide Antibiotics Use during Pregnancy

Anat Bahat Dinur,1,2 Ilan Matok,2,3,4 Rafael
Gorodischer,2,5,6 Gideon Koren,2,3 Arnon Wiznitzer,6,7

Amalia Levy.1,2 1Epidemiology and Health Services
Evaluation, Faculty of Health Sciences, Ben-Gurion University
of the Negev, Beer-Sheva, Israel; 2BeMORE Collaboration
(Ben-Gurion Motherisk Obstetric Registry of Exposure
Collaboration), Ben-Gurion University of the Negev and The
Motherisk Program, Beer-Sheva and Toronto, Israel; 3The
Motherisk Program, Division of Clinical Pharmacology-
Toxicology, Hospital for Sick Children and The University of
Toronto, Toronto, ON, Canada; 4The Center for Clinical
Epidemiology and The Department of Epidemiology,
Biostatistics and Occupational Health, The Lady Davis
Research Institute at The Jewish General Hospital and McGill
University, Montreal, QC, Canada; 5Pediatrics, Soroka
Medical Center, Beer-Sheva, Israel; 6Southern District, Clalit
Health Services, Beer-Sheva, Israel; 7Obstetrics and
Gynecology, Soroka Medical Center, Beer-Sheva, Israel.

Background: Macrolide antibiotics are used in pregnant
women diagnosed with infections (vaginal, respiratory)
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and premature rupture of membranes. Previous studies
were limited by lack of data on medical termination of
pregnancy, and by limited information on 3rd trimester
exposure.

Objectives: To evaluate the safety of macrolide antibiotics
use during early and late pregnancy.

Methods: We conducted a population based historical
cohort study including cases of medical terminations of
pregnancy. A unified database was created by linking a
database of medications dispensed from 1999 to 2009 to
women registered in ‘‘Clalit’’ HMO, southern district of
Israel, with databases containing maternal and infant
hospitalization records from the district hospital, Soroka
Medical Center. Rates of adverse fetal effects in macro-
lides exposed and unexposed pregnancies were compared.
Multivariate logistic-regression models were constructed
to identify independent risk factors associated with
adverse outcomes for the fetus. Associations between
exposure to macrolides during the 1st trimester and
major malformations were assessed, adjusting for parity,
maternal age, ethnic group, maternal diabetes and year
of pregnancy. Associations between exposure to macro-
lides during the 3rd trimester and other adverse outcomes
such as perinatal mortality were also assessed, adjusting
for the same factors mentioned above, and for potential
independent risk factors associated with each tested out-
come (e.g., maternal smoking status for low birth
weight).

Results: A total of 105,492 pregnancies were included in
our research, of which 1,112 pregnancies were terminated
for medical reasons. Exposure of 1,033 infants and abor-
tuses to macrolides during the 1st trimester was not associ-
ated with an increased risk of major malformations
(adjusted OR 1.08; 95% CI = 0.84–1.38). Similarly,
exposure of 959 infants to macrolides during the 3rd tri-
mester was not associated with increased risk of perinatal
mortality, premature delivery, low birth weight, or low
APGAR scores.

Conclusions: Intrauterine exposure to macrolides was not
associated with increased risk for major malformations,
perinatal mortality, or morbidity.

793. Prevalence of Exposure to Mebendazol and Pyrvinium
during Pregnancy – A Nationwide Cohort Study

Arendse L Torp-Pedersen,1 Espen Jimenez-Solem,1 Jon T
Andersen,1 Christian Torp-Pedersen,2 Henrik E
Poulsen.1 1Department of Clinical Pharmacology, Bispebjerg
Hospital, Copenhagen, Denmark; 2Department of Cardiology,
Gentofte Hospital, Region Hovedstaden, Denmark.

Background: Mebendazol and Pyrvinium are, in Den-
mark, used to treat pinworm infections. This infection
spreads easily between family members, and as a result it
is recommended to treat all family members. There is lim-
ited data concerning the prevalence of exposure to Meben-

dazole or Pyrvinium during pregnancy. The purpose of
this study is therefore to analyze the prevalence of expo-
sure during pregnancy as well as changes in prescription
patterns in relation to pregnancy.

Objectives: To determine the prevalence of exposure to
Mebendazole and Pyrvinium during pregnancy in a
nationwide cohort.

Methods: All live births in Denmark between 1997 and
2007 were identified using The Danish Fertility Database.
Redemption of prescriptions for Mebendazole (ATC
P02CA01) and Pyrvinium (ATC P02CX01) were identi-
fied through The Danish National Prescription Registry.
Data management were all performed using SAS 9.2 (SAS
Institute Inc., Cary, NC, USA).

Results: We identified 718,900 births between 1997 and
2007. We found 4,705 (0.65%) mothers redeeming a pre-
scription for Pyrvinium or Mebendazole during preg-
nancy; 1,606 (0.22%) for Pyrvinium, 2,575 (0.36%) for
Mebendazole, and 534 (0.07%) for both drugs. We
observed a 50% decrease of exposure to Mebendazole,
and a 12-fold increase in exposure to Pyrvinium during
the first trimester, compared to the 3 months before con-
ception.

Conclusions: We analyzed the prevalence of exposure to
Mebendazole and Pyrvinium, and changes in connection
to pregnancy start, and identified a considerable amount
of exposed women. The observed shift toward use of Pyr-
vinium in the first trimester reflects the recommendation
to prefer this drug in pregnancy. Information concerning
pregnancy outcomes associated with exposure to these
drugs is limited. Further studies are therefore needed to
ascertain the safety of exposure to Mebendazole and Pyr-
vinium during pregnancy.

795. Pregnancy Prevention Programme of Isotretinoin and the
Adherence by Dutch Community Pharmacists

Ineke Crijns,1,2 Rudi Bloemberg,1 Sabine Straus,2,3 Lolkje de
Jong-van den Berg.1 1University of Groningen, Groningen,
Netherlands; 2Medicines Evaluation Board, The Hague,
Netherlands; 3Erasmus Medical Center, Rotterdam,
Netherlands.

Background: Isotretinoin, indicated for the treatment of
severe acne, contains a Pregnancy Prevention Programme
(PPP) because of its teratogenicity. Pharmacists should
control the correct distribution of isotretinoin, especially
to women of childbearing potential.

Objectives: The aim of this survey was to investigate phar-
macist’s compliance with the PPP as one of the stakehold-
ers in the performance of this programme.

Methods: An online questionnaire was sent to community
pharmacists, members of the Dutch Association of Phar-
macists in a newsletter. Later on, it was sent to pharma-
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cists of the research group of the Association (n = 556)
by e-mail. Descriptive statistics were performed.

Results: Demographic characteristics of the responding
pharmacists: 61% were female and 68% was between
25 and 45 years of age. A total of 148 pharmacists par-
ticipated in this survey. The response of the research
group was 20% (109 out of 556), the response rate over
the total group could not be determined. The majority
of all responders (82%) receive an alert for restriction
to supply for 30 days, however 36% stated to strictly
adhere to this restriction. With first delivery of isotretin-
oin: – 86% of the pharmacists provided additional
information on teratogenicity, – 62% provided this
information especially to women of childbearing poten-
tial, – 85% of the pharmacists provided information on
contraceptive use, and – 82% checked their system on
prescriptive contraceptives for this specific patient.
Thirty-two percent of the pharmacists only accepted
prescriptions from dermatologists. Most of the pharma-
cists (74%) considered the prescriber primarily responsi-
ble for the performance of the PPP. Pharmacists
considered themselves responsible for the surveillance of
the prescription restrictions and eventual prescriptive
contraceptive methods.

Conclusions: A majority of Dutch pharmacists adhered to
the performance of the isotretinoin PPP with some excep-
tions. First delivery of isotretinoin is clearly the time to
provide information on the teratogenicity and contracep-
tion. Pharmacists considered the monitoring of prescrip-
tion restriction mainly as their responsibility.

796. Progesterone in Pregnancy: A Comparative Study in
EFEMERIS Database

Isabelle Lacroix, Caroline Hurault-Delarue, Jean-Louis
Montastruc, Christine Damase-Michel. CHU de Toulouse,
Université de Toulouse, Inserm U1027, Service de
Pharmacologie Clinique, Toulouse, France.

Background: Progesterone is a naturally hormone used in
prevention of spontaneous abortion and in vitro fertiliza-
tion. An association between progestin exposure during
pregnancy and congenital anomalies (mainly hypospadias)
has been reported in three studies. In contrast, other
authors could not identify an increased risk.

Objectives: The present study investigates potential tera-
togenic risk of progesterone in pregnancy.

Methods: EFEMERIS is a database including prescribed
and delivered drugs during pregnancy (data from Caisse
Primaire d’Assurance Maladie of Haute-Garonne) and
outcomes (data from Maternal and Infant Protection Ser-
vice and from Antenatal diagnostic Centre). Women
delivered from July 1st 2004 to June 30th 2008 in Haute-
Garonne and registered in the French Health Insurance
Service were included into EFEMERIS database. We
compared pregnancy outcomes and newborn health

between women exposed to progesterone during organo-
genesis and non exposed women. Malformations were
classified according to Eurocat classification.

Results: Of the 1,519 (3.8%) newborns exposed during
organogenesis to progesterone were compared with 38,464
controls (non exposed newborns). The average age of the
mothers was 32.6 ± 4.9 years in exposed group and
30.1 ± 5.0 in the control group (p < 10-4). Prematurity
rate was higher in the group of newborns exposed to pro-
gesterone than in controls (10.9% vs. 4.8%, p < 10-4). In
the group of newborns whose mother had a prescription
of progesterone during organogenesis, 47 (3.1%) had a
malformation vs. 872 (2.3%) in the control group
(p = 0.04). Exposed newborns had more nervous system
malformations than controls (6.6& vs. 2.0&, OR = 3.3
[1.7–6.3]). In contrast, the risk of urinary malformations
was similar in the two groups (4.6% in exposed group vs.
4.8% in controls, p = 0.9).

Conclusions: The present study found an association
between progesterone prescription during organogenesis
and birth defects, i.e., nervous system anomalies.

797. Exposure to Enoxaparin during the First Trimester of
Pregnancy and the Risk of Major Malformations

Meital Shlomo,1,2 Ilan Matok,2,3,4 Rafael Gorodischer,2,5,7

Gideon Koren,2,3 Arnon Wiznitzer,5,6 Amalia Levy.1,2 1Epi-
demiology and Health Services Evaluation, Faculty of Health
Sciences, Ben-Gurion University of the Negev, Beer-Sheva,
Israel; 2BeMORE Collaboration (Ben-Gurion Motherisk
Obstetric Registry of Exposure Collaboration), Ben-Gurion
University of the Negev and The Motherisk Program, Beer-
Sheva and Toronto, Israel; 3The Motherisk Program, Division
of Clinical Pharmacology-Toxicology, Hospital for Sick
Children, The University of Toronto, Toronto, Canada;
4Center for Clinical Epidemiology, and the Department of
Epidemiology, Biostatistics and Occupational Health, The
Lady Davis Research Institute at The Jewish General Hospital
and McGill University, Montreal, Canada; 5Southern District,
Clalit Health Services, Beer-Sheva, Israel; 6Obstetrics and
Gynecology, Soroka Medical Center, Beer-Sheva, Israel;
7Pediatrics, Soroka Medical Center, Beer-Sheva, Israel.

Background: Enoxaparin (LMWH) is the drug of choice
for anticoagulation therapy during pregnancy. Despite the
abundance of studies investigating the effectiveness of en-
oxaparin during pregnancy, no study examined its fetal
safety.

Objectives: To evaluate the fetal safety following intra-
uterine exposure to enoxaparin during the first trimester
of pregnancy.

Methods: A population based retrospective cohort study
of all women registered in the ‘‘Clalit’’ health mainte-
nance organization in Southern Israel, was conducted. A
computerized database of medications dispensed from
1998 to 2009 linked with two computerized databases
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containing maternal and infant hospitalization records.
The study included live birth, stillbirths and medical
pregnancy terminations. The following confounders were
controlled for: maternal age, ethnicity, folic acid intake,
parity, year of birth or medical pregnancy termination,
smoking status and maternal morbidity (including pre
gestational diabetes). Multivariate Logistic regression
model was used to examine the adjusted fetal risk of mal-
formations after exposure to enoxaparin during the first
trimester of pregnancy.

Results: A total of 112,769 infants were born during the
study period. Of 109,794 of them were singletons; 1,173
women had medical pregnancy termination.

Among the study cohort, 438 women were exposed to
enoxaparin during first trimester of pregnancy. Exposure
to enoxaparin was not associated with increased risk of
major malformations (adjusted OR 1.08; 95% CI =
0.73–1.57), low birth weight (adjusted OR 0.84; 95%
CI = 0.49–1.43) and low apgar score (adjusted OR 0.76;
95% CI = 0.55–1.06).
Conclusions: Intrauterine exposure to enoxaparin during
the first trimester of pregnancy was not associated with
increased risk for major malformations, nor other investi-
gated adverse birth outcomes. The drug can be used safely
during gestation.

798. Increasing First Trimester Use of Opioid Analgesics

Richard A Epstein,1 Wayne A Ray,2 William V Bobo,1 Peter
R Martin,1 James A Morrow,2 Patrick G Arbogast,2 William
O Cooper.3 1Department of Psychiatry, Vanderbilt University
School of Medicine, Nashville, TN, United States;
2Department of Preventive Medicine, Vanderbilt University
School of Medicine, Nashville, TN, United States;
3Department of Pediatrics, Vanderbilt University School of
Medicine, Nashville, TN, United States.

Background: Use of opioid analgesics has increased dra-
matically in recent years, but there is little information
about whether use of these medications during pregnancy
has increased. Given that opioids may pose a risk for the
developing fetus, information on potential early fetal
exposure is urgently needed.

Objectives: To quantify the prevalence of opioid analgesic
use during the first trimester among pregnant women
enrolled in Tennessee Medicaid increased from 1995 to
2009.

Methods: Retrospective cohort study using Tennessee
Medicaid, birth certificate, and fetal death certificate data
to identify pregnancies among women enrolled in Tennes-
see Medicaid from 1995 to 2009. Filled prescriptions for
medications of interest were considered to represent first
trimester exposures if the prescription was filled between
the last menstrual period and the subsequent 89 days or
the days supply for a prescription filled before pregnancy
overlapped into pregnancy. The main outcome measure

was any first trimester prescription opioid analgesic use.
Trends over the study period were tested using Poisson
regression.

Results: Of the 268,987 pregnancies were included in the
analytic cohort. During the entire study period, 14.50% of
pregnancies filled at least one prescription for an opioid
analgesic during the first trimester. Use increased from
8.58% of pregnancies in 1995 to 20.06% of pregnancies in
2009. After adjusting for maternal characteristics, the
prevalence of any first trimester use in 2009 was 2.31 times
greater than in 1995 (95% CI = 2.17–2.46). Older, white,
non-Hispanic mothers with less than a high school educa-
tion and one or more prior pregnancies were more likely
to have filled at least one prescription for an opioid anal-
gesic during the first trimester.

Conclusions: First trimester use of opioid analgesics
increased from 1995 to 2009 among Tennessee Medicaid-
insured pregnant women. There is a critical need to fur-
ther examine the consequences of early fetal exposure to
these medications.

799. Major Malformations Following Exposure to
Nonsteroidal Antiinflammatory Drugs during the First
Trimester

Sharon Daniel,1,2 Ilan Matok,2,3,4 Rafael Gorodischer,2,4,6

Gideon Koren,2,3 Elia Uziel,7 Arnon Wiznitzer,6,8 Amalia
Levy.1,2 1Epidemiology and Health Services Evaluation,
Faculty of Health Sciences, Ben-Gurion University of the
Negev, Beer-Sheva, Israel; 2BeMORE Collaboration (Ben-
Gurion Motherisk Obstetric Registry of Exposure
Collaboration), Ben-Gurion University and The Motherisk
Program, Beer-Sheva and Toronto, Israel; 3The Motherisk
Program, Division of Clinical Pharmacology-Toxicology,
Hospital for Sick Children and The University of Toronto,
Toronto, Canada; 4The Center for Clinical Epidemiology and
The Department of Epidemiology, Biostatistics and
Occupational Health, The Lady Davis Research Institute at
The Jewish General Hospital and McGill University, Montreal,
Canada; 5Pediatrics, Soroka Medical Center, Beer-Sheva,
Israel; 7Social Work Services, Soroka Medical Center, Beer-
Sheva, Israel; 6Southern District, Clalit Health Services, Beer-
Sheva, Israel; 8Obstetrics and Gynecology, Soroka Medical
Center, Beer-Sheva, Israel.

Background: Non aspirin non-steroidal anti-inflamma-
tory drugs (NSAIDs) are among the most common medi-
cines used by pregnant women. Published data are
controversial regarding fetal safety following intrauterine
exposure to NSAIDs.

Objectives: To evaluate the fetal safety following intra-
uterine exposure to non aspirin NSAIDs during the first
trimester of pregnancy.

Methods: A computerized database of medications dis-
pensed from 1998 to 2009 to all women registered in the
‘‘Clalit’’ health maintenance organization in Southern
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Israel, was linked with two computerized databases con-
taining maternal and infant hospitalization records. Also,
medical pregnancy terminations data were analyzed. The
following confounders were controlled for: parity, mater-
nal age, ethnicity, maternal pre gestational diabetes,
maternal inflammatory disease and year of birth or medi-
cal pregnancy termination. First trimester exposure to
non-selective cyclooxygenase (COX) inhibitors and to
selective COX2 inhibitors as groups, and to individual
drugs was analyzed.

Results: There were 110,783 pregnancies during the study
period; 109,544 singleton births and 1,239 medical preg-
nancy terminations. In total, 5,267 mothers were exposed
to non aspirin NSAIDs during the first trimester of preg-
nancy: 5,153 to non-selective COX inhibitors and 114 to
COX2 selective inhibitors. Exposure to NSAIDs in the
first trimester, as groups (non-selective COX and selective
COX2 inhibitors) and as individual drugs, was not associ-
ated with an increased risk of major congenital malforma-
tions in general (adjusted OR = 1.07; 95% CI 0.96–1.21,
and adjusted OR = 1.40; 95% CI 0.70–2.78 for non-
selective and for selective COX2 inhibitors, respectively).

Conclusions: Intrauterine exposure to non aspirin NSA-
IDs was not associated with increased risk for major con-
genital malformations. Further studies are needed to
assess the risk for malformations after exposure to COX2
selective inhibitors.

800. Patterns of Antidepressant and Antipsychotic Use during
Pregnancy

Andrea V Margulis, Elizabeth M Kang, Tarek A
Hammad. Office of Surveillance and Epidemiology, US Food
and Drug Administration, Silver Spring, MD, United States.

Background: Most studies on drug utilization during
pregnancy report cross-sectional, trimester-specific preva-
lences of drug use; few studies follow individual women
throughout pregnancy and evaluate longitudinal changes
in medication use.

Objectives: To describe antidepressant and antipsychotic
use by trimester, and longitudinally along individual preg-
nancies.

Methods: All women in the General Practice Research
Database’s Mother-Baby Link (which consists of preg-
nancies ending in live births) with delivery between 1989
and 2010, who were continuously enrolled from 6 months
before pregnancy to 3 months after delivery were included
in the study cohort (n = 421,645). The gestational peri-
ods of interest were 3 months before pregnancy (T0), each
trimester of pregnancy (T1–T3), and 3 months after deliv-
ery (T4). Drug use prevalence was calculated as the num-
ber of all pregnancies issued a prescription for
antidepressants or antipsychotics (excluding prochlorper-
azine) in each of T0–T4 over all cohort pregnancies. In
each pregnancy, prescriptions for capsules/tablets in T0

and T3 were compared to identify these longitudinal treat-
ment patterns: discontinuation, simplification (some drugs
discontinued or dose lowered), no treatment change,
intensification (drugs added to prior treatment or dose
increased), and start of treatment.

Results: Antidepressant use in T0 through T4 was
4.69%, 2.81%, 1.31%, 1.34%, and 5.46%, respectively.
Of 19,774 T0 antidepressant users, 79.57% discontinued
treatment, 5.13% simplified treatment, 9.06% did not
change treatment, and 2.19% intensified treatment. Of
0.40% of non-users in T0 started antidepressants by T3.
Antipsychotic use in T0 through T4 was 0.15%, 0.13%,
0.08%, 0.07% and 0.15%, respectively. Of 639 T0 users,
72.30% discontinued treatment, 7.51% simplified treat-
ment, 11.11% did not change treatment, and 4.07%
intensified treatment. Of 0.03% of non-users in T0 started
antipsychotics by T3.

Conclusions: Both cross-sectional and longitudinal analy-
ses identified the post-conception decrease in antidepres-
sant and antipsychotic use. Longitudinal follow-up
additionally allowed us to describe several treatment pat-
terns that usually stay unrecognized.

801. The Use of Antiepileptic Drug during Pregnancy in
Finland 1996–2008

Miia Artama,1 Mika Gissler,1 Heli Malm,2 Annukka
Ritvanen.1 1National Institute for Health and Welfare,
Helsinki, Finland; 2Teratology Information Service, HUS/
Helsinki, Finland.

Background: The use of maternal antiepileptic drugs
(AED) cannot always be discontinued before pregnancy.
Individual old-generation AEDs are established terato-
gens, whereas the safety of several new-generation AEDs
remains unclear due to lack of large studies.

Objectives: To evaluate the pattern of reimbursed AED
purchases during pregnancy in Finland between 1996 and
2008, using nationwide population-based register data.

Methods: Information on born children (n = 751,139) in
Finland during 1996–2008 was obtained from the Medical
Birth Register and linked to information on AED pur-
chases obtained from the reimbursement database of the
Social Insurance Institution.

Results: A total of 4,202 infants (0.55%) were exposed to
AEDs 1 month before or during pregnancy, and mainly
in monotherapy (86.6%). Overall, the most frequently
used AED in pregnancy during the whole study period
was carbamazepine (CBZ, 35.5% of AED exposed) but
it’s use declined significantly during the study years (from
0.3% to 0.1% in all parturients and from 56.9% to 16.1%
in AED-exposed parturients), while the use of lamotrigine
(LTG) clearly increased (from 0.0% to 0.2% in all parturi-
ents and from 0.4% to 20.4% in AED-exposed). A slight
increase in the use of valproate (VPA) was observed in all
parturients (from 0.1% to 0.2%) but among AED
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exposed the proportion of VPA -exposed remained similar
between 1996 (26.7%) and 2008 (25.8%).

Conclusions: The use of VPA during pregnancy increased
between 1996 and 2008 in Finland and it was the most fre-
quently used AED in the end of the study period. The
well-established teratogenic and neurotoxic risks related
to VPA use during pregnancy should be acknowledged
when prescribing this AED to women of childbearing age,
and switching to safer alternatives should be considered
whenever possible.

802. Antiepileptic Drug Use among Pregnant Women in the
U.S., 2001–2007: A MEPREP Study

William V Bobo,1 Robert L Davis,2 Sengwee D Toh,3 De-
Kun Li,4 Susan E Andrade,5 T Craig Cheetham,6 Pamala
Pawloski,7 Sascha Dublin,8 Simone Pinheiro,9 Tarek
Hammad,9 Pamela E Scott,9 Richard A Epstein,1 Patrick G
Arbogast,10 James A Morrow,10 Judith A Dudley,10 Jean M
Lawrence,6 Lyndsay A Avalos,4 William O
Cooper.11 1Department of Psychiatry, Vanderbilt University
School of Medicine, Nashville, TN, United States; 2Center for
Health Research, Kaiser Permanente Georgia, Southeast,
Atlanta, GA, United States; 3Department of Population
Medicine, Harvard Medical School, Boston, MA, United
States; 4Division of Research, Kaiser Permanente, Oakland,
CA, United States; 5Meyers Primary Care Institute/Fallon
Clinic and the Fallon Commulnity Health Plan, Worcester,
MA, United States; 6Department of Research and Evaluation,
Kaiser Permanente Southern California, Pasadena, CA,
United States; 7Health Partners Foundation, Minneapolis,
MN, United States; 8Group Health Research Institute, Seattle,
WA, United States; 9U.S. Food and Drug Administration,
Silver Spring, MD, United States; 10Department of Preventive
Medicine, Vanderbilt University School of Medicine, Nashville,
TN, United States; 11Department of Pediatrics, Vanderbilt
University School of Medicine, Nashville, TN, United States.

Background: Antiepileptic drug (AED) use has been
increasing in the general population. Yet, little is known
about the extent to which AEDs are used in pregnancy,
particularly for newer agents.

Objectives: To assess whether AED use has increased
among pregnant women in the U.S., 2001–2007.

Methods: We analyzed data from MEPREP, a collabora-
tive effort between the U.S. FDA and 11 U.S. health
plan-affliated research institutions. We identified live-born
deliveries (1/1/2001–12/31/2007) among health plan mem-
bers aged 15–45 years on delivery date. Pregnancy expo-
sure to AEDs was determined through outpatient
pharmacy dispensing files. First-generation AEDs
included those available for clinical use before 1993; other
agents were considered second-generation AEDs. Infor-
mation on sociodemographic and medical/reproductive
factors was obtained from linked birth certificate files.
Maternal diagnoses were identified based on ICD-9 codes,
and were classified into five groups (any epilepsy, psychi-

atric disorder, pain disorder, neuromuscular disorder, and
sleep disorder). Prevalence was defined as the number of
AED-exposed deliveries per 1,000 qualifying deliveries.

Results: Among 585,615 deliveries, 11,611 (~2%) included
at least one AED prescription during pregnancy. The
prevalence of AED use increased between 2001 (15.7 per
1,000 deliveries) and 2007 (21.9 per 1,000 deliveries), dri-
ven primarily by increased use of second-generation
AEDs (1.6 per 1,000 deliveries in 2001 to 8.9 per 1,000
deliveries in 2007). The use of first-generation drugs
remained relatively unchanged during the study period
(range 14.6 to 16.2 per 1,000 deliveries). Psychiatric, epi-
leptic, and pain disorders were the most prevalent diagno-
ses among AED users. Approximately 13% of AED-
exposed deliveries involved the use of AED combinations
primarily concomitant use of first- and second-generation
drugs.

Conclusions: Between 2001 and 2007, there was a fivefold
increase in the use of second-generation AEDs. Nearly
one in eight AED-exposed deliveries involved concomi-
tant AED use. Additional investigations of the reproduc-
tive safety of newer AEDs may be needed.

803. Antipsychotic, Anticonvulsant and Lithium Use during
Pregnancy

Richard A Epstein,1 William V Bobo,1 Richard C Shelton,1

Patrick G Arbogast,2 James A Morrow,2 William O
Cooper.3 1Department of Psychiatry, Vanderbilt University
School of Medicine, Nashville, TN, United States;
2Department of Preventive Medicine, Vanderbilt University
School of Medicine, Nashville, TN, United States;
3Department of Pediatrics, Vanderbilt University School of
Medicine, Nashville, TN, United States.

Background: There is concern that fetal exposure to anti-
psychotics and anticonvulsants may increase risk of
adverse maternal and fetal health outcomes. While the
increasing population use of these medications in the U.S.
has been described, there is little information about
whether their use has increased by women during preg-
nancy.

Objectives: To test the hypothesis that rates of antipsy-
chotic and anticonvulsant medication use among pregnant
women enrolled in Tennessee Medicaid increased from
1985 to 2005.

Methods: Tennessee birth and fetal death records were
linked to Tennessee Medicaid data to conduct a retrospec-
tive cohort study of 296,817 women enrolled in Tennessee
Medicaid throughout pregnancy who had a live birth or
fetal death from 1985 to 2005. Filled prescriptions for
medications of interest were considered to represent preg-
nancy exposures if the prescription was filled after the last
menstrual period or the days supply for a prescription
filled before pregnancy overlapped into pregnancy. The
primary outcome measure was any use during pregnancy
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of antipsychotics, anticonvulsants or lithium during preg-
nancy. Poisson regression was used to estimate trends over
time.

Results: The adjusted rate of use of any study medication
during pregnancy increased from 13.7 per 1,000 pregnan-
cies to 44.6 per 1,000 pregnancies (adjusted rate ratio 3.2,
95% confidence interval 2.9–3.5) during the study time
period. Use of atypical antipsychotics (21-fold increase)
and anticonvulsant medications (sixfold increase)
increased substantially. Prescribing of typical antipsychot-
ics and lithium decreased. White, non-Hispanic, prima
gravid, and older mothers were more likely to use almost
every category of study medication.

Conclusions: There was a substantial increase in use of
atypical antipsychotics and anticonvulsants among Ten-
nessee Medicaid-insured pregnant women during the
study period. Further examination of the maternal and
fetal consequences of exposure to these medications dur-
ing pregnancy is warranted.

804. Neonatal Outcomes Following Late Gestation SSRI
Exposure

Luke E Grzeskowiak, Andrew L Gilbert, Janna L
Morrison. School of Pharmacy and Medical Sciences,
Sansom Institute for Health Research, University of South
Australia, Adelaide, SA, Australia.

Background: Prenatal SSRI exposure may increase the
risk for adverse neonatal outcomes, but few studies have
attempted to control for confounding due to underlying
maternal psychiatric illness.

Objectives: To investigate neonatal outcomes following
prenatal SSRI exposure during late gestation.

Methods: A retrospective cohort study was conducted
using linked records from the Women’s and Children’s
Health Network (WCHN) in South Australia. This
included electronic data from the Women’s and Children’s
Hospital (WCH) Perinatal Statistics Collection and the
WCH Hospital Pharmacy Dispensing Records. Eligible
women were those who gave birth to live singletons
between September 2000 and December 2008
(n = 33,965). Main outcomes assessed were preterm
birth, low birth weight, small-for-gestational age (SGA),
neonatal hospitalisation and length of hospital admission.
Statistical analyses were performed using a generalised lin-
ear model, yielding prevalence ratios (PRs) and 95% con-
fidence intervals (CIs). Adjustments were made for
sociodemographic, lifestyle and medical factors.

Results: Of eligible pregnant women, 221 received a dis-
pensing for a SSRI (exposed), 1,566 did not receive a dis-
pensing for any antidepressant but had a reported
psychiatric illness (untreated psychiatric illness) and 32,004
did not receive a dispensing for any antidepressant and
had no reported psychiatric illness (unexposed). Compared
to women with an untreated psychiatric illness, infants of

women with prenatal SSRI exposure had an increased risk
of preterm birth (adjusted PR 2.13; 95% CI 1.61–2.82),
low birth weight (aPR 2.04; 95% CI 1.27–3.26), admission
to hospital (aPR 1.50; 95% CI 1.24–1.82) and length of
hospital stay >3 days (aPR 1.82; 95% CI 1.10–3.02) but
not SGA (aPR 1.10; 95%CI 0.70–1.72). Untreated psychi-
atric illness itself during pregnancy was associated with an
increased likelihood of neonatal hospital admission (aPR
1.14; 95% CI 1.04–1.25), but not length of hospital stay
>3 days (aPR 1.05; 95%CI 0.83–1.33).

Conclusions: These results add to the growing body of evi-
dence of an association between prenatal SSRI exposure
and a range of adverse neonatal outcomes even after con-
trolling for untreated maternal psychiatric illness.

805. SSRI Use during Pregnancy and the Risk of Stillbirth
and Neonatal Mortality

Espen Jimenez-Solem,1,2 Jon Trærup Andersen,1,2 Morten
Petersen,1,2 Kasper Broedbaek,1,2 Christian Torp-Pedersen,3

Henrik Enghusen Poulsen.1,2 1Laboratory of Clinical
Pharmacology, Rigshospitalet, Copenhagen, Denmark;
2Clinical Pharmacology, Bispebjerg Hospital, Copenhagen,
Denmark; 3Cardiology, Gentofte Hospital, Copenhagen,
Denmark.

Background: The Danish Medicines Agency recently
issued a warning, concerning a possible association
between in utero exposure to selective serotonin reuptake
inhibitors (SSRI) and perinatal mortality. There are lim-
ited published studies addressing this issue.

Objectives: This study seeks therefore to investigate
whether in utero exposure to SSRIs increases the risk of
stillbirth or neonatal mortality.

Methods: Pregnancies were identified through the Danish
Fertility Database. We calculated time of exposure to an
SSRI using the Register of Medicinal Product Statistics.
The risk of stillbirth or neonatal mortality associated with
SSRI exposure was analyzed using multivariate logistic
regression and propensity score matched models.

Results: We identified 920,620 pregnancies of which
12,425 were exposed to an SSRI. We did not find an asso-
ciation of stillbirth with exposure to SSRI during the first-
trimester, adjusted odds ratio = 0.77 (95% CI 0.43–1.36),
second-trimester, OR = 0.84 (95% CI 0.40–1.77), or
third-trimester, OR = 1.06 (95% CI 0.71–1.58). We did
not find an association of neonatal mortality with expo-
sure to SSRI during the first-trimester, OR = 0.56 (95%
CI 0.25–1.24), second-trimester, OR = 0.90 (95% CI
0.37–2.17), or third-trimester, OR = 1.27 (95% CI 0.82–
1.99). Stratifying exposure to individual SSRIs revealed
an association of third-trimester exposure to citalopram
and neonatal mortality, OR = 2.49 (95% CI 1.33–4.65),
which was rendered statistically insignificant after adjust-
ment for multiple testing. Propensity score matched analy-
ses revealed similar estimates.
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Conclusions: The present study shows no association
between exposure to SSRIs during pregnancy and still-
birth or neonatal mortality. When stratifying to individual
SSRIs we found a statistically significant association
between third-trimester exposure to citalopram and neo-
natal mortality. Further studies are needed to corroborate
these findings.

806. Antidepressant Use during Pregnancy and Risk for
Preeclampsia in the USMedicaid Population

Kristin Palmsten,1 Krista Huybrechts,2 Soko Setoguchi,1,2,3

Sonia Hernández-Dı́az.1 1Department of Epidemiology,
Harvard 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; 3Duke
Clinical Research Institute, Duke University School of
Medicine, Durham, NC, United States.

Background: Previous studies suggest that women who
use antidepressants during pregnancy have an increased
risk for preeclampsia, yet the comparative safety of spe-
cific antidepressants remains unclear. Nationwide Medic-
aid Analytic eXtract (MAX) data has not previously been
used to study drug safety during pregnancy.

Objectives: To evaluate the association between antide-
pressant classes and preeclampsia among pregnant women
enrolled in Medicaid, the health insurance program for
low-income individuals in the United States.

Methods: Within a previously identified cohort of
1,248,875 pregnancies from the 2000 to 2007 MAX, we
used pharmacy dispensing records to identify gestational
exposure to serotonin reuptake inhibitors (SSRI), seroto-
nin-norepenephrine reuptake inhibitors (SNRI), tricyclics
(TCA), or bupropion. Preeclampsia, severe preeclampsia,
and depression were defined using ICD-9 codes. We iden-
tified 26,606 pregnancies in which women had both
depression diagnoses and at least one antidepressant dis-
pensing between gestational weeks 12–32 and 59,345 preg-
nancies in which women had depression and no
antidepressant dispensings. We estimated relative risks
(RR) for preeclampsia and 95% confidence intervals (CIs)
with logistic regression and adjusted for delivery-year,
age, race, parity, multifetal gestation, diabetes, disability,
and number of depression diagnoses.

Results: Among women with depression and no antide-
pressant use, the risk for preeclampsia was 5.4%. Com-
pared to this group, the RR for preeclampsia was 1.1 (CI:
1.0–1.2) for SSRIs, 1.8 (CI: 1.5–2.2) for SNRIs, 2.1 (CI:
1.5–2.8) for TCAs, and 1.2 (CI: 1.0–1.4) for bupropion as
monotherapies. A similar pattern of associations was
observed for severe preeclampsia. Compared to SSRIs,
the RR for preeclampsia was 1.6 (1.3–2.0) for SNRIs and
it was 1.9 (1.4–2.6) for TCAs.

Conclusions: SNRIs and TCAs were associated with a
higher risk for preeclampsia than SSRIs. However, more
detailed analyses are needed to assess the potential role of
confounding. This study demonstrates that carefully iden-
tified pregnancy cohorts from nationwide Medicaid data
can be used to study drug safety during pregnancy in this
understudied population.

807. Use of Prescription Databases in Studies of SSRI
Exposure in Pregnancy. Impact of Misclassification on
Measured Risk Associations

Svetlana Skurtveit, Randi Selmer, Aage Tverdal, Wenche
Nystad, Kari Furu, Marte Handal. Norwegian Institute of
Public Health, Oslo, Norway.

Background: Prescription databases are widely used in
studies of drug safety in pregnancy, but noncompliance
bias the results. Exposure to selective serotonin reuptake
inhibitors (SSRI) recorded in prescription databases has,
in a Nordic study, been shown to be a risk factor for per-
sistent pulmonary hypertension of the newborn (PPHN)1.

Objectives: To calculate the sensitivity and specificity of
drug exposure recorded in the Norwegian Prescription
Database (NorPD), to assess the impact of misclassifica-
tion on the risk estimate in the Nordic study1.

Methods: Design: Linkage of data from The Norwegian
Mother and Child cohort study (MoBa) with drug expo-
sure from NorPD. Data on dispensed SSRIs from NorPD
for different time windows were extracted: early and late
pregnancy (gestational day 1–55 and 140-birth) and early
pregnancy with 30, 60 and 90 days prior to pregnancy.
Self-reported drug use in early and late pregnancy in
MoBa, was chosen as reference standard.

Setting: 27,656 women who participated in MoBa. Out-
come: Odds ratio (OR) adjusted for misclassification of
exposure. We assumed non differential misclassification in
the assessment of bias2.
Results: Sensitivity increased and specificity decreased
when the time window in NorPD was expanded prior to
pregnancy. Using the same time window as the Nordic
study (+90 days prior to pregnancy), for use in early
pregnancy, estimated sensitivity and specificity were 0.913
and 0.993. OR adjusted for misclassification, was 2.6, as
compared to the unadjusted OR of 1.6 in the Nordic
study. Adjusted OR for PPHN among users of SSRIs in
late pregnancy was 2.7, compared with the unadjusted
OR of 2.5.

Conclusions: Expansion of the time window in NorPD to
include intervals prior to pregnancy led to lower specificity
and higher degree of underestimation of the risk estimate
in the Nordic study. After correction for misclassification
the ORs for use in early and late pregnancy were almost
similar. Specificity is a more powerful determinant of the
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observed OR than is the sensitivity when the prevalence of
exposure is low.

References 1 Kieler H et al. BMJ 2011; 344: d8012.

2 Greenland S. Int J Epidemiol 1996;1107–16.

808. Prevalence and Trends in the Use of Antipsychotics
during Pregnancy in the U.S., 2001–2007

Darren Toh,1 Qian Li,1 Craig Cheetham,2 William O
Cooper,3 Robert L Davis,4 Sascha Dublin,5 Tarek A
Hammad,6 De-Kun Li,7 Pamala A Pawloski,8 Simone P
Pinheiro,6 Marsha A Raebel,9 Pamela E Scott,6 David H
Smith,10 William V Bobo,3 Jean M Lawrence,2 Inna
Dashevsky,1 Katherine Haffenreffer,1 Lyndsay A Avalos,7

Susan E Andrade.11 1Harvard Medical School and Harvard
Pilgrim Health Care Institute, Boston, MA, United States;
2Kaiser Permanente Southern California, Pasadena, CA,
United States; 3Vanderbilt University School of Medicine,
Nashville, TN, United States; 4Kaiser Permanente Georgia,
Atlanta, GA, United States; 5Group Health Research Institute,
Seattle, WA, United States; 6Center for Drug Evaluation and
Research, FDA, Silver Spring, MD, United States; 7Kaiser
Permanente Northern California, Oakland, CA, United States;
8HealthPartners Research Foundation, Bloomington, MN,
United States; 9Kaiser Permanente Colorado, Denver, CO,
United States; 10Kaiser Permanente Northwest, Portland, OR,
United States; 11Meyers Primary Care Institute and University
of Massachusetts Medical School, Worcester, MA, United
States.

Background: There is limited information on the preva-
lence of antipsychotic use during pregnancy.

Objectives: To estimate the prevalence of and temporal
trends in antipsychotic use during pregnancy within a
population-based cohort of pregnant women in the U.S.

Methods: We identified live born deliveries among women
aged 15–45 years in 2001–2007 from 11 health plans par-
ticipating in the Medication Exposure in Pregnancy Risk
Evaluation Program (MEPREP). To be eligible, the
women had to be continuously enrolled in the health plan
with pharmacy benefits from 180 days before pregnancy
through delivery. We ascertained prenatal exposure to an-
tipsychotics from health plan pharmacy files, gestational
age (based primarily on last menstrual period) from linked
infant birth certificate files, and ICD-9-CM diagnosis
codes from health plan claims data. We calculated the
prevalence of prenatal antipsychotic use according to
delivery year, trimester of pregnancy, and mental health
diagnosis.

Results: Among 585,615 qualifying deliveries, 4,224
(0.72%) were to women who received an atypical antipsy-
chotic any time from 60 days before pregnancy through
delivery. The prevalence was highest during the first tri-
mester at 0.52%, decreasing to 0.27% in the second tri-
mester and 0.20% in the third trimester. Quetiapine was
the most commonly used atypical antipsychotic (42% of

atypical antipsychotic use), followed by olanzapine (32%)
and risperidone (23%). Depression was the most common
mental health diagnosis (63%) occurring in these women’s
records any time from 180 days before pregnancy through
delivery, followed by bipolar disorder (43%) and schizo-
phrenia (13%). Atypical antipsychotic use increased 2.5-
fold during the study period, from 0.33% (95% CI: 0.29–
0.37%) in 2001 to 0.82% (0.76–0.88%) in 2007. The use
of typical antipsychotics remained stable at around 0.1%
across the years studied.

Conclusions: The proportion of pregnancies exposed to
atypical antipsychotics has increased 2.5-fold in recent
years. Studies are needed to examine the comparative
safety and effectiveness of these medications during preg-
nancy relative to other therapeutic options.

809. Does Maternal Lamotrigine Use Increase the Risk for
Club Foot?

Hao Wang,1 Ester Garne,2 Maria A Loane,3 Helen Dolk,3

Joan K Morris,4 Lolkje T W de Jong-van den
Berg.1 1Department of Pharmacoepidemiology and Pharmaco-
economics, University of Groningen, Groningen, Netherlands;
2Lillebaelt Hospital, Kolding, Denmark; 3Institute of Nursing
Research and School of Nursing, University of Ulster,
Northern Ireland, United Kingdom; 4Wolfson Institute of
Preventive Medicine, Barts and the London School of Medicine
and Dentistry, Queen Mary University of London, London,
United Kingdom.

Background: In an exploratory analysis of the EURO-
CAT Antiepileptic Database, we found an association
between lamotrigine monotherapy and club foot without
spina bifida (Dolk, 2008), based on five cases where 1.8
were expected (p < 0.05).

Objectives: To investigate whether there was independent
evidence of an association between lamotrigine and club
foot among subsequent registrations in the EUROCAT
Antiepileptic Database, which would suggest that it was
not a chance finding.

Methods: The study population of this independent data-
set covered 1,272,600 births from 17 registries, born 2006–
2009, including 31,718 malformed livebirths, stillbirths
and terminations of pregnancy following prenatal diagno-
sis. We calculated the proportion of club foot among non-
chromosomal malformed pregnancy outcomes exposed to
lamotrigine monotherapy (n = 26) and compared this
with the proportion of club foot among non-chromo-
somal malformed registrations not exposed to any antiepi-
leptic drugs (n = 26,686). We also compared this with the
proportion of club foot among non-chromosomal mal-
formed pregnancy outcomes exposed to other AEDs
(n = 567) in the entire dataset (1995–2009, 5,125,510
births).

Results: We found four cases of club foot among 26
lamotrigine monotherapy exposed registrations instead of
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the expected 1.14 (p < 0.05) based on the non-exposed
proportion of clubfoot of 4.4%. The proportion of club
foot among pregnancy outcomes exposed to other AEDs
was 4.1% in the entire dataset (old and new data). Of the
total of nine club foot cases reported to date, eight were
isolated and five were bilateral (one laterality unknown).

Conclusions: We examined the signal of an association
between lamotrigine exposure in the first trimester of preg-
nancy and club foot in an independent dataset and found
it again statistically significant. The significant association
with club foot was specific for lamotrigine exposed, and
not for other AEDs exposed. Club foot is a complex
anomaly, related to various genetic and environmental
factors. This indication should be interpreted with caution.
We will continue to monitor with EUROCAT data and
invite responses to this signal from existing cohort studies.

810. Use of Selective Serotonin-Reuptake Inhibitors during
Pregnancy and the Risk of Clubfoot

Mahsa M Yazdy, Allen M Mitchell, Carol Louik, Martha M
Werler. Slone Epidemiology Center, Boston University,
Boston, MA, United States.

Background: Selective serotonin-reuptake inhibitors
(SSRIs) are the most commonly prescribed anti-depres-
sants. Previous studies have suggested that SSRIs may
increase the risk of birth defects overall and one study
found an elevated risk with clubfoot in an exploratory
analysis.

Objectives: Using data from the Boston University Slone
Epidemiology Center Clubfoot Study, we evaluated
whether SSRI use increased the risk of clubfoot.

Methods: Mothers were interviewed within 1 year of
delivery about sociodemographic factors, pregnancy
events, and exposures. They were specifically asked if they
experienced depression or anxiety or if they took any of
the following SSRIs: Celexa (citalopram), Lexapro (escita-
lopram), Luvox (fluvoxamine), Paxil (paroxetine), Zoloft
(sertraline) or Prozac (fluoxetine). Logistic regression
models were used to calculate ORs and 95% confidence
intervals (CIs).

Results: We included a total of 578 clubfoot cases and
2,032 non-malformed controls born between 2006 and
2011 in Massachusetts, New York, and North Carolina.
Women who reported any SSRI use in the second through
fourth lunar month of pregnancy (the relevant gestational
period) were considered exposed. Reported SSRIs use was
slightly higher in case mothers (4.8%) than control moth-
ers (3.0%). The most commonly reported SSRI were sertr-
aline and escitalopram, with cases reporting more use
(2.1% and 1.4%) than control mothers (1.3% and 0.6%).
After adjustment for maternal race and smoking, the OR
for any SSRI use and clubfoot was 1.42 (95% CI: 0.9,
2.3). When individual SSRIs were examined, ORs were
elevated for paroxetine and escitalopram, but numbers
were small and confidence intervals were wide.

Conclusions: The observed OR for early pregnancy expo-
sure to any SSRI is lower in magnitude than the previous
report; drug specific risks varied widely (ORs 0.7–7.3),
though numbers were too small to draw conclusions.

811. The Association between Sertraline, Fluoxetine, and
Paroxetine and Major Birth Defects, Data from the National
Birth Defects Prevention Study, 1997–2007

Jennita Reefhuis,1 Jan M Friedman,2 Carol Louik,3 Tiffany J
Colarusso,1 Owen J Devine,1 Margaret A Honein.1 1Centers
for Disease Control and Prevention, Atlanta, GA, United
States; 2University of British Columbia, Vancouver, BC,
Canada; 3Slone Epidemiology Center, Boston University,
Boston, MA, United States.

Background: The association between selective serotonin
reuptake inhibitors (SSRIs) and birth defects has been
assessed in aggregate with conflicting results.

Objectives: We assessed the association between sertra-
line, fluoxetine and paroxetine and specific birth defects.

Methods: Data from the National Birth Defects Preven-
tion Study (NBDPS) from 1997 to 2007 were used.
Women who had an infant with a major birth defect
(case-mothers) and a random sample of women who had
liveborn infants without major birth defects (control-
mothers) were interviewed, in English or Spanish, between
6 weeks and 2 years after the estimated date of delivery
and were asked specifically if they took sertraline, fluoxe-
tine or paroxetine. They were classified as exposed if they
reported any use from 1 month before through the third
month of pregnancy. Logistic regression was used to esti-
mate odds ratios (aOR) and 95% confidence intervals
(CI) adjusted for maternal race/ethnicity, education, pre-
pregnancy obesity and smoking for 88 medication-birth
defect combinations that had at least three exposed cases.

Results: Sertraline, fluoxetine and paroxetine were used
by 89 (1.1%), 62 (0.8%) and 37 (0.5%) of the 8,115 con-
trols respectively. There were no defects associated with
all three SSRIs. For sertraline, increased odds ratios were
observed for glaucoma/anterior chamber defects (aOR =
3.4, 95% CI 1.4–8.6) and pulmonary valve stenosis
(aOR = 2.0, 95% CI 1.3–3.2). Fluoxetine was associated
with Dandy Walker malformation (aOR = 3.71, 95% CI
1.1–12.1), aortic stenosis (2.4, 95% CI 1.1–5.7), esopha-
geal atresia (2.3, 95% CI 1.1–4.7) and craniosynostosis
(2.0, 95% CI 1.1–3.5). Paroxetine was associated with
anencephaly (2.7, 95% CI 1.0–6.8), total anomalous pul-
monary venous return (4.2, 95% CI 1.5–11.8), omphalo-
cele (3.5, 95% CI 1.4–9.1) and gastroschisis (2.1, 95% CI
1.0–4.4).

Conclusions: Sertraline, fluoxetine and paroxetine were
each associated with some specific birth defects, but with-
out any common pattern. Some of the associations
observed are likely due to chance and confirmation by
additional research is needed.
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812. Pregnancy Outcomes in Women Exposed to Adalimumab
for the Treatment of Rheumatoid Arthritis

Christina D Chambers,1,2 Diana L Johnson,1 Ronghui Xu,2

Yunjun Luo,1 Kenneth L Jones.1 1Pediatrics, University of
California San Diego, La Jolla, CA, United States; 2Family
and Preventive Medicine, University of California San Diego,
La Jolla, CA, United States.

Background: The fully human, anti-tumor necrosis factor
monoclonal antibody adalimumab (ADA) is approved for
the treatment of rheumatoid arthritis (RA), psoriatic
arthritis, ankylosing spondylitis, juvenile idiopathic arthri-
tis, Crohn’s disease and psoriasis in the United States and
elsewhere. The effect of ADA during human pregnancy is
unknown.

Objectives: This preliminary description of outcome data
collected by the Organization of Teratology Information
Specialists (OTIS) provides some information on the
safety of ADA when used by pregnant patients with RA.

Methods: In this ongoing, prospective cohort study,
women who reside in the U.S. or Canada and have been
treated with ADA for RA during the first trimester of
pregnancy are enrolled during pregnancy, followed for 1-
year postpartum, and medical records are obtained. Addi-
tionally, all live born infants receive a dysmorphology
exam for both major and minor structural anomalies.
Outcomes are compared with a disease-matched compari-
son group of women without ADA exposure, and a com-
parison group of pregnant women who neither have an
autoimmune disease nor have been treated with ADA, fol-
lowed in the same manner.

Results: Between November 2004 and January 2012,
pregnancy outcomes have been collected on 297 women in
the ADA RA cohort study. Of these, 66 are enrolled in
the ADA-exposed cohort, 71 in the disease-matched com-
parison group, and 160 in the healthy comparison group.
Major birth defects were reported in 5.4% of the healthy
comparison pregnancies, in 3.1% of the ADA-exposed
RA group, and in 4.4% of women in the RA disease-
matched (non-ADA-treated) group. Furthermore, there
was no evidence of a pattern of either major or minor
structural defects in the ADA-exposed group.

Conclusions: Based on preliminary data, there is no evi-
dence of an association between ADA exposure in preg-
nant women with RA and a specific pattern of major or
minor malformations.

813. Caffeine Intake during Pregnancy and the Risk of
Preterm Birth

Rihab Gamaoun,1,2 Odile Sheehy,2 Anick Berard.1,2 1Faculty
of Pharmacy, University of Montreal, Montreal, QC, Canada;
2ResearchCenter,CHUSainte-Justine,Montreal,QC,Canada.

Background: Given that pregnant women commonly
consume caffeinated beverages, caffeine intake during

pregnancy has been the subject of many epidemiological
studies regarding its potential reproductive adverse effects
on the foetus. The risk for preterm birth is one of the most
studied outcomes in animal studies.

Objectives: To quantify the association between caffeine
intake during pregnancy and the risk of preterm birth.

Methods: A questionnaire was mailed to 8,505 women
randomly selected from the Quebec Pregnancy Registry
which was created with the linkage of three administra-
tive databases: RAMQ, MED-ECHO, and ISQ. Eligible
women gave birth to a singleton liveborn between Janu-
ary 1998 and December 2003 in Quebec and were insured
by the RAMQ drug plan for at least 12 months before
and during pregnancy. Questionnaire data were linked to
the Registry data and responders constituted the study
population. Prematurity was defined as a delivery occur-
ring before 37 weeks of gestation; the remaining was
defined as term pregnancy. Descriptive statistics and mul-
tivariate logistic regression models were used to analyze
data.

Results: Of the 3354 (40.6%) responded to the question-
naire. In order to have a representative sample of the reg-
istry, only 7% of birth defects cases were selected. Given
that, our present study included 1648 pregnancies. Among
them 506 (30.7%) cases of prematurity were identified.
Adjusting for potential confounders, caffeine intake dur-
ing pregnancy was not associated with the risk of prema-
turity (OR = 0.96, 95% CI [0.72–1.28]).

Conclusions: Caffeine intake during pregnancy does not
significantly increase the risk of prematurity.

814. Predictors of Caffeine Intake during Pregnancy

Rihab Gamaoun,1,2 Odile Sheehy,2 Anick Bérard.1,2 1Faculty
of Pharmacy, University of Montreal, Montreal, QC, Canada;
2Research Center, CHU Sainte-Justine, Montreal, QC,
Canada.

Background: Despite governmental recommendations to
pregnant women on the reduction of caffeine intake,
many recent studies report that a considerable proportion
of them maintain this consumption during their preg-
nancy.

Objectives: To quantify the prevalence and identify the
predictors of caffeine intake during pregnancy.

Methods: A questionnaire was mailed to 8,505 women
selected from the Quebec Pregnancy Registry. This Regis-
try was created with the linkage of three administrative
and hospital databases: Regie de l’assurance maladie du
Quebec (RAMQ), Med-Echo, and l’Institut de la statis-
tique du Quebec (ISQ). Eligible women were continuously
insured by the RAMQ drug plan for at least 12 months
before and during pregnancy, and gave birth to a live born
infant between January 1998 and December 2003 in Que-
bec. Questionnaire data were linked to the Registry data
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and responders constituted the study population. Descrip-
tive statistics and multivariate logistic regression models
were performed.

Results: Among the 3,345 women (39.4%) who answered
the questionnaire, 2,877 (87.3%) consumed caffeine before
pregnancy and 2,299 (71.8%) continued their consump-
tion during pregnancy. Maternal age, place of birth (rural/
urban), medication insurance status, maternal hyperten-
sion, hospitalisation and smoking before pregnancy were
all increasing the likelihood of caffeine intake during preg-
nancy; higher education level and illicit drug use were
decreasing the likelihood of caffeine intake during gesta-
tion.

Conclusions: Caffeine intake is common during preg-
nancy. Given that the risk of caffeine use during gestation
remains controversial, predictors identified in this study
will help physicians identify women that could potentially
be at risk.

815. Prenatal Care and Antiretroviral Therapy Use during
Pregnancy among HIV- Infected Women on Medicaid

Kelesitse Phiri,1 Paige L Williams,1 Katherine B Dugan,1

William O Cooper,2 George R Seage,1 Sonia Hernández-
Dı́az.1 1Department of Epidemiology, Harvard School of
Public Health, Boston, MA, United States; 2Department of
Pediatrics, Vanderbilt University School of Medicine,
Nashville, TN, United States.

Background: The use of antiretroviral therapy (ART) dur-
ing pregnancy is considered the standard of care for HIV-
infected (HIV+) pregnant women. In poor populations,
delayed prenatal care may hinder appropriate ART treat-
ment during pregnancy.

Objectives: To characterize prenatal care and ART use in
HIV-infected pregnant women enrolled in Medicaid.

Methods: We linked data from Tennessee Medicaid files
and vital records to evaluate pregnancies among HIV+
females delivering between 1994 and 2009. HIV status and
pregnancy outcomes were identified fromMedicaid claims
and birth certificate files.

Results: Seven hundred and ninety-one deliveries among
HIV+ females were included (including 23 twin births).
At delivery, the women had mean age of 26, 83% were
Black, 86% had <13 years of education, and 12% had
mental health disorders. Of 17% were not prescribed
ART during pregnancy; among those with a prescription,
33% had their first ART prescription in the first trimester,
45% in the second and 22% in the third. Prenatal care
was initiated in the 1st trimester for 56%, 2nd trimester
for 31%, and 3rd trimester for 7% of women, while 6%
had no prenatal care. Late (third trimester) or absent pre-
natal care was more common in women without ART
prescriptions during pregnancy (33%) than in those with
them (9%). Absent or late access to prenatal care
remained stable over the study period.

Conclusions: An important obstacle for appropriate HIV
treatment during pregnancy in this underserved popula-
tion may be delayed prenatal care, suggesting greater pri-
oritization of obstetric/gynecologic services in Medicaid
recipients of childbearing age.

816. Trends in Dispensations of High Dose Folic Acid and
Birth Prevalence of Major Congenital Malformations

Anick Berard,1,2 Audrey-Ann Richard-Tremblay,1,2 Odile
Sheehy.2 1University of Montreal, Montreal, QC, Canada;
2CHU Sainte-Justine Research Center, Montreal, QC,
Canada.

Background: Recent evidence suggests that periconcep-
tional folic acid supplementation could not only prevent
neural tube defects but also other major congenital mal-
formations (MCM) such as cardiac, limb and urogenital
defects. In Canada, high dose of folic acid (5 mg) is rec-
ommended for women with higher risk for neural tube
defects. In the Province of Quebec, low dose folic acid is
widely available over the counter but high dose requires a
physicians’ prescription and is therefore reimbursed by the
public drug plan.

Objectives: To assess trends in dispensations of high dose
folic acid and birth prevalence of major congenital malfor-
mations.

Methods: We used the Quebec Pregnancy Registry to
analyse trends in periconceptional use of high dose folic
acid and for birth prevalence of major congenital malfor-
mations, for the 10-year period comprised between Janu-
ary 1998 and December 2008. Folic acid use was defined
as having dispensations of folic acid for 30 days before
the first day of gestation and 70 days after, and at least
one dispensation was overlapping the first day of gesta-
tion. Annual trends were analyzed using the Cochran-Ar-
mitage test.

Results: We identified 152,392 pregnancies and babies.
The annual prevalence of periconceptional folic acid use
increased from 0.17% to 0.80% (p < 0.05) during the
study period; birth prevalence of major congenital mal-
formations increased from 750.7 to 1156.6 cases per
10,000 live births, p < 0.05). More specifically, 3.70
times more women were using periconceptional high dose
folic acid and this was associated with 42% increase in
the prevalence of cardiac malformation, 8% increase in
neural tube defect and 75% increase in urogenital
defects.

Conclusions: Although there was an increase in the use of
periconceptional folic acid over the past 10 years, there
was no decrease in the prevalence of major congenital
malformations. The observed increasing trend in the prev-
alence of MCM can partly be explained by the use of
more sensitive diagnostic tools as well as the increasing
maternal age at delivery observed in the last decade.
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817. Antihistamines Use in Early Pregnancy and Risk of Birth
Defects

Qian Li,1 Allen A Mitchell,2 Sonia Hernández-
Dı́az.1 1Department of Epidemiology, Harvard School of
Public Health, Boston, MA, United States; 2Slone
Epidemiology Center at Boston University, Boston, MA,
United States.

Background: Several studies have reported an association
between use of specific antihistamines (AH) in early preg-
nancy and certain specific birth defects, e.g., loratadine
and hypospadias, or diphenhydramine and oral clefts.

Objectives: To test 16 previously hypothesized associa-
tions between specific AH and specific birth defects.

Methods: We used data ascertained from 1997 to 2009 as
part of the Slone Epidemiology Center Birth Defects
Study (BDS). Mothers were interviewed within 6 months
of delivery about a wide range of factors, including details
of medications (Rx and OTC) use. We studied prenatal
exposure to specific AH among 13,213 infants with mal-
formations and 6,982 non-malformed controls. Condi-
tional logistic regression was used to estimate odds ratios
(ORs) and 95% confidence intervals (CIs) for specific mal-
formations associated with 1st trimester exposure to AH
compared to nonuse during pregnancy, stratifying by
pregnancy year and study region and adjusting for poten-
tial confounders, including indication for use.

Results: Overall, 11.4% of cases and 10.4% of controls
were exposed to AH during the 1st trimester. The most
common AH were diphenhydramine (4.2%), loratidine
(3.1%), doxylamine (1.9%), and chlorpheniramine
(1.7%). Where estimates were stable, none supported the
previously-hypothesized associations. In exploratory anal-
yses involving multiple comparisons, 5 had elevated ORs
with lower 95% CI bounds exceeding 1.0: diphenhydra-
mine and D-transposition of great arteries (OR: 2.3, 1.1–
5.0); doxylamine and cystic kidney disease (OR: 2.7, 1.3–
5.6); and chlorpheniramine and neural tube defects (OR:
2.6, 1.1–6.1), hypoplastic left heart syndrome (OR: 4.9,
1.6–14.9), and great veins defects (OR: 3.3, 1.1–10.0). One
comparison, loratadine and oral clefts, had an OR of 0.5
(0.3–0.9).

Conclusions: Our findings do not provide any meaningful
support for previously-posited associations; meanwhile,
we identified associations that had not been previously
suggested. We suspect that many if not all previous associ-
ations were probably chance findings in the context of
multiple comparisons, a situation which may also apply to
our new findings from the BDS.

818. Exposure to NSAIDs during Pregnancy and Risk of
Development of Birth Defects: A 4 Months Study in a Large
Indian Hospital

Chetan Mehndiratta,1,2 Pipasha Biswas.1,2 1Pharma
covigilance and Pharmacoepidemiology, Symogen Limited,
Delhi, India; 2Pharmacovigilance and Pharmacoepidemiology,
Symogen Limited, Marlow, United Kingdom.

Background: NSAIDs are the most common drugs pre-
scribed to pregnant women and may have adverse effects
that are commonly overlooked, they are important to
study, as they may cause congenital abnormalities or mis-
carriages. The use of NSAIDs may cause an increased
risk of miscarriage if used around the time of conception.

Objectives: To determine the extent of NSAID exposure
during pregnancy, the adverse events associated with its
use and the risk of development of any birth defects.

Methods: The study was conducted in one of the large
hospital in India from October 2011 to January 2012. All
pregnant women attending the out patients clinic and
those admitted as in patients, prescribed NSAIDs were
included. The medical records were then scrutinized to
determine the extent of adverse events reported.

Results: A total of 5,515 pregnant women were prescribed
various NSAIDs during this study. The most common
NSAID prescribed was paracetamol (5,319; 96.4%), fol-
lowed by diclofenac (173; 3.1%) and aspirin (23; 0.4%).
The commonest indication for prescribing paracetamol
was pain and fever during all trimesters of pregnancy; dic-
lofenac (1st 2nd trimester of pregnancy) for severe pain
and aspirin (1st and 2nd trimerster) for recurrent abortion;
hypertension. The most common adverse event reported
with the use of paracetamol was nausea dry mouth (139;
2.6%); dizziness (31; 0.6%), allergic reactions (11; 0.2%);
yellowing of skin (3; 0.05%) and hypertension (2; 0.05%).
With diclofenac use the commonest adverse events
reported was severe GI disturbances and hypertension
and with aspirin use, gastric irritation.

Conclusions: No congenital abnormalities were detected
in our study. Physicians are indeed very careful in India to
prescribe medications and pregnant women also tend to
avoid taking any medication during pregnancy unless
there is increased need. Routinely pregnant women should
be monitored for any drug use during pregnancy and any
congenital abnormality detected in newborns should be
reported.

819. Abstract Withdrawn by Author.
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820. Prescription of Drugs during Pregnancy in Japan

Taku Obara,1,2 Manabu Akazawa,3 Takayoshi Ohkubo,4

Mami Ishikuro,1 Hirohito Metoki,5 Aiko Shono,3 Hidekazu
Nishigori,5 Nariyasu Mano,2 Nobuo Yaegashi,5 Shinichi
Kuriyama.1 1Division of Molecular Epidemiology, Tohoku
University Graduate School of Medicine, Sendai, Miyagi,
Japan; 2Department of Pharmacy, Tohoku University
Hospital, Sendai, Miyagi, Japan; 3Department of Public
Health and Epidemiology, Meiji Pharmaceutical University,
Kiyose, Tokyo, Japan; 4Department of Health Science, Shiga
University of Medical Science, Otsu, Shiga, Japan;
5Department of Obstetrics and Gynecology, Tohoku University
Graduate School of Medicine, Sendai, Miyagi, Japan.

Background: A number of studies demonstrated that pre-
scription drugs were commonly used during pregnancy.
However, information on prescription of drugs during
pregnancy in Japan was not available.

Objectives: To provide information on the prevalence of
prescription of drugs during pregnancy and the classes of
drugs prescribed to pregnant women in Japan

Methods: A retrospective study was conducted with Japa-
nese medical claim data from January 2005 to June 2011.
Female members who delivered an infant between Decem-
ber 2005 and June 2011 and who were enrolled continu-
ously with prescription drug coverage for at least
11 months before the date of delivery were identified.
Female who did not have an available data on the gesta-
tional age were excluded. Period of pregnancy was defined
by the data on gestational age and divided into three tri-
mesters (first trimester, 0–15 gestational weeks; second tri-
mester, 16–27 gestational weeks; third trimester, 28
gestational weeks or more).

Results: During study period, 19,282 women (mean age;
30.5 ± 4.7 years) were met the inclusion criteria for this
study. Ninety-eight percent of women (n = 18,971) were
prescribed at least one drug during pregnancy. The preva-
lence of women who were prescribed at least one drug was
58.2% (n = 11,216), 55.4% (n = 10,676), and 87.3%
(n = 16,826) during first trimester, second trimester, and
third trimester, respectively. Haematinics, iron and all
combinations was most frequently prescribed drug class
(70.2%, n = 13,527) during pregnancy. The most fre-
quently prescribed drug class was plain antispasmodics
and anticholinergics (11.6%, n = 2235), labor inhibitors
(15.8%, n = 3043), and haematinics, iron and all combi-
nations (51.7%, n = 9971) during first trimester, second
trimester, and third trimester, respectively.

Conclusions: We found that prescription of drugs during
pregnancy was common in Japan.

821. Infant Outcomes among Pregnant Women Who Used
Oseltamivir for Treatment of Influenza during the H1N1
Epidemic

Haiyan Xie,1,2 Abdool Yasseen III,3 Ri-hua Xie,1,2 Ann
Sprague,2,3 Deshayne Fell,2,3 Ning Liu,2,3 Graeme Smith,4

Mark Walker,1,2,3 Shi Wu Wen.1,2,5 1OMNI Research Group,
Department of Obstetrics and Gynecology, Ottawa Hospital
Research Institute, Ottawa, ON, Canada; 2Clinical
Epidemiology Program, Ottawa Hospital Research Institute,
Ottawa, ON, Canada; 3BORN Ontario, Ottawa, ON, Canada;
4Queen’s Perinatal Research Unit, Department of Obstetrics
and Gynecology, Queen’s University, Kingston, ON, Canada;
5Department of Epidemiology and Community Medicine,
University of Ottawa, Ottawa, ON, Canada.

Background: In March 2009, a novel H1N1 influenza A
virus was identified in Mexico and spreaded rapidly across
many countries. Pregnant women are at increased risk for
hospital admission, death, and adverse fetal outcomes
associated with influenza pandemic. The efficacy and
safety of oseltamivir in children aged ‡1 year and in adults
has been well established, and it has been used extensively
for the treatment and prevention of 2009 H1N1 influenza.
The benefit of treatment of pregnant women with antiviral
medications is presumed to outweigh its risk.

Objectives: To examine the association between maternal
oseltamivir treatment for influenza and infant outcomes.

Methods: This was a retrospective cohort study using a
population-based maternal newborn database including
women who gave birth to a singleton infant in the Cana-
dian province of Ontario between November 2009 and
April 2010. Risks of small for gestational age (SGA, 10th
percentile), severe SGA (3rd percentile), preterm birth
(<37 weeks of gestation), very preterm birth (<32 weeks
of gestation), and 5-minute Apgar score <7 as associated
with maternal exposure to oseltamivir were analyzed by
multivariate regression.

Results: A total of 55,355 women with a singleton birth
were included in this study. Among them, 1,237 (2.2%)
women received oseltamivir for treatment or prevention
of influenza during pregnancy. Women who took oseltam-
ivir during pregnancy were less likely to have an SGA
infant based on the 10th percentile for growth (aRR 0.77;
95% CI 0.60–0.98). No association between maternal use
of oseltamivir with severe SGA, preterm birth, very pre-
term birth or low Apgar score was observed.

Conclusions: We found no evidence of an association
between maternal use of oseltamivir for influenza and
adverse newborn outcomes.
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822. Online Purchasing of Isotretinoin: E-Pharmacies
Provision of Safety Information

Briege M Lagan,1 Helen Dolk,1 Marlene Sinclair,1 Bronagh
White.2 1Centre for Maternal, Fetal and Infant Research,
Institute of Nursing Research, University of Ulster,
Jordanstown, County Antrim, N Ireland, United Kingdom;
2Department of Pharmacy and Pharmaceutical Sciences,
University of Ulster, Coleraine, County L’Derry, N. Ireland,
United Kingdom.

Background: The purpose of Isotretinoin Pregnancy Pre-
vention Programs (PPP) is to utilise a variety of
approaches and strategies to control the prescription of,
and diminish the risks of women of child bearing age
receiving this medication during pregnancy. With the
growing phenomenon of online pharmacies, consumers
are now able to purchase Isotretinoin online without the
requisite safety procedures.

Objectives: A structured survey of e-pharmacies selling
Isotretinoin to evaluate what safety measures and regula-
tions are in place for women of child bearing age.

Methods: The terms ‘‘buy’’ and ‘‘Isotretinoin’’ was
entered into five commonly used search engines. Ten dif-
ferent online pharmacies URL’s (Uniform Resource
Locator) from each search engine, all selling isotretinoin,
were stored for evaluation. The safety information content
of each of the 50 sites was evaluated independently for
accuracy and completeness by two raters using criteria
derived from the US Food and Drug Administration
(FDA) and the UKMedicines and Healthcare Regulatory
Agency (MHRA) for dispensing Isotretinoin to women at
risk of pregnancy.

Results: Eight (16%) of the websites made no reference to
the use of Isotretinoin in pregnancy. Information provided
by 35 (70%) of the websites was of poor or very poor
quality in relation to the need for and recommended
methods for pregnancy prevention. Misleading statements
were recorded on several of the websites. Isotretinoin
could be readily purchased from 42 (84%) of the sites
without a valid prescription.

Conclusions: Women of child bearing age have the option
to self-purchase Isotretinoin directly from web sites that
do not provide any form of risk assessment, pregnancy
prevention education, or warnings of the dangers associ-
ated with taking this medication. These findings have
implications for the design of Pregnancy Prevention Pro-
grammes, for clinicians, and for legal regulation of inter-
net pharmacies.

823. Asthma Management in Pregnancy

Rachel Charlton,1 Annie Hutchison,1 Kourtney Davis,2

Corinne de Vries.1 1Department of Pharmacy and
Pharmacology, University of Bath, Bath, United Kingdom;
2Worldwide Epidemiology, GlaxoSmithKline R?D, Wavre
Belgium and Uxbridge, United Kingdom.

Background: Asthma is common in pregnancy, however,
research is limited regarding the extent and timing of
changes in asthma management associated with preg-
nancy.

Objectives: To identify changes in treatment level and
asthma exacerbation rates associated with pregnancy,
whilst controlling for seasonal influences.

Methods: Pregnant women with diagnosed and currently
treated asthma were identified from the UK General Prac-
tice Research Database between 2000 and 2008. For each
woman, all asthma medicine prescribing during the study
period was identified. For short-acting H2-agonists
(SABAs), no duration of treatment was estimated. How-
ever for all other products, duration of treatment was esti-
mated based on amount and dosage prescribed. For each
product combination the British Thoracic Society medica-
tion-defined asthma treatment step was identified, where
possible. Asthma exacerbations (evident from medical
codes combined with short-course oral corticosteroids or
hospitalisations) were identified during pregnancy and in
the corresponding previous 12 months, to control for sea-
sonality. Analyses of changes in asthma treatment and
exacerbation rates during pregnancy relative to the previ-
ous 12 months were stratified by trimester and by asthma
activity level.

Results: From 14,141 pregnancies in 12,828 women, 68%
received prescriptions for SABAs only and 41% for
inhaled corticosteroid (ICS) containing medication; 77%
were managed with asthma treatment Step 1 or 2. Low
persistence of ICS use, defined as a gap of up to 60 days
between prescriptions, was common: 75% of those experi-
encing a step down in treatment returned to their previous
medication within a 2-month period. In 45% of pregnan-
cies an increase in average treatment step was observed,
whereas in 26% the treatment step decreased, and treat-
ment intensity remained the same in 30% of pregnancies.
Acute exacerbations occurred in 5% of pregnancies com-
pared to 6% in the same season 1 year prior to the preg-
nancy (p < 0.001).

Conclusions: An increase in average asthma treatment
step was observed in almost half of pregnant women in
this study, with a significant reduction in season-specific
exacerbations. These results highlight the need for careful
asthma management during pregnancy.

� 2012 The Authors
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824. Is the Use of Asthma Medication in Pregnancy in
Accordance with Guidelines?

Priscilla A Zetstra – van der Woude,1 J S Vroegop,2 Jens H
Bos,1 Lolkje TW de Jong-van den Berg.1 1Unit of
PharmacoEpidemiology and PharmacoEconomy, Department
of Pharmacy, University of Groningen, Groningen,
Netherlands; 2Department of Pulmonary Diseases, Martini
Ziekenhuis, Groningen, Netherlands.

Background: Adequate control of asthma during preg-
nancy is of great importance for the well-being of both
mother and baby. In spite of this, research shows that
many women are concerned about the risks of their
asthma-medication for their unborn child and would con-
sider discontinuation1.

Objectives: We determined the prescription of asthma-
medication around pregnancy to investigate the continua-
tion of the use of the different asthma medications during
pregnancy in relation to current guidelines.

Methods: This study was performed using the preg-
nancy database that is part of the population based
pharmacy prescription interaction database (IADB). We
included 25,709 pregnancies with data from 1994 to
2009, of which complete data of prescription drugs were
available during the study period from 1 year before the
theoretical pregnancy-period of 273 days, until 6 months
after birth. We selected all pregnancies where the
mother had at least one prescription of asthma medica-
tion during the study period. For these pregnancies, we
identified all prescriptions of asthma medication and
oral corticosteroids.

Results: Of the 2072 (8.1%) pregnancies had at least one
prescription of asthma medication during the whole
study period. There is a significant decline (p = 0.008) in
prescriptions for asthma-medication in the first trimester
of pregnancy compared to the trimester before preg-
nancy, from 2.94% to 2.56%, especially for the prescrip-
tion of long-acting bronchodilators with a decline in
prescription rate from 0.63% to 0.36% (p < 0.001).
Although most asthma medication is continued through-
out pregnancy, 29.8% of women with at least three pre-
scriptions of controller medication in the year before
pregnancy stopped their controller therapy when getting
pregnant.

Conclusions: Guidelines stress the importance of main-
taining adequate asthma control during pregnancy. Still
many women stop their controller therapy when they get
pregnant, especially preparations containing a long-acting
bronchodilator. The treatment of pregnant asthmatic
women can be improved, leading to better health for
mother and child.

Reference 1 Chambers K: Asthma education and out-
comes for women of childbearing age. Case Manager
2003; 14: 58–61.

825. The 2009 Influenza Pandemic, Vaccination during
Pregnancy and Fetal Death: A National Registry-Based Study
in Norway

Siri E Håberg,1 Lill Trogstad,1 Nina Gunnes,1 Håkon K
Gjessing,1,2 Sven Ove Samuelsen,1,3 Inger Cappelen,1 Anders
Engeland,1 Preben Aavitsland,1 Steinar Madsen,4 Ingebjørg
Buajordet,4 Kari Furu,1 Per Nafstad,1,3 Stein Emil Vollset,1,2

Berit Feiring,1 Hanne Nøkleby,1 Per Magnus,1 Camilla
Stoltenberg.1 1Norwegian Institute of Public Health, Oslo/
Bergen, Norway; 2University of Bergen, Bergen, Norway;
3University of Oslo, Oslo, Norway; 4Norwegian Medical
Agency, Oslo, Norway.

Background: Studies have indicated an increased occur-
rence of miscarriages after influenza infections during
pregnancy. During the influenza A(H1N1)pdm09 pan-
demic, pregnant women were recommended influenza vac-
cination. Reports of miscarriages after vaccination raised
concerns about the safety of vaccination with adjuvanted
influenza vaccines during pregnancy.

Objectives: The aims of the current study was to estimate
the risk of fetal death after being pregnant during the
influenza pandemic, after influenza vaccination in preg-
nancy and after receiving a doctor’s diagnosis of influenza
during the main pandemic wave.

Methods: National registers and primary care reimburse-
ment data were linked to provide vaccination status,
birth records, diagnosis of influenza infection and back-
ground information all women in Norway between 13
and 49 years of age. Cox regression models with gesta-
tional day as the time metric, fetal death as outcome,
and vaccination status, influenza diagnosis and preg-
nancy during the main pandemic wave as time-depen-
dent variables, provided hazard ratios (HRs) for fetal
death following vaccination with an adjuvanted pan-
demic influenza vaccine and exposure to influenza in
pregnancy.

Results: Of 1,153,738 women aged 13–49 living in Nor-
way in 2009, 117,026 had birth records from 2009 or 2010.
There were 537 fetal deaths. Of 42,817 women who were
in the second or third trimester during the main pandemic
wave, 54% were vaccinated. Women who were pregnant
during the main pandemic wave and women who were
registered with a doctor diagnosis of influenza in preg-
nancy during the main pandemic wave had a statistical
significant increased risk of fetal death. Vaccination dur-
ing pregnancy was not associated with an increased risk of
fetal death.

Conclusions: There was an increased risk of fetal death in
women who were pregnant during the major wave of the
pandemic influenza, and in women receiving a doctor
diagnose of influenza during the main pandemic wave.
Vaccination in pregnancy was not associated with an
increased risk of fetal death.
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826. Outcomes of Infants Born to Pregnant Women Who
Received Influenza A (H1N1) 2009 Live Attenuated
Monovalent Vaccine: Enhanced Surveillance Using the Vaccine
Adverse Event Reporting System (VAERS)

Pedro L Moro,1 Oidda I Museru,1 Karen Broder,1 Yenlik
Zheteyeva,1 Naomi Tepper,2 Natalia Revzina,2 Isaac
McCullum,1 Paige Lewis,1 Jorge Arana,1 Faith Barash,3

Dmitry Kissin,2 Claudia Vellozzi.1 1Immunization Safety
Office, Centers for Disease Control and Prevention, Atlanta,
GA, United States; 2Division of Reproductive Health, Centers
for Disease Control and Prevention, Atlanta, GA, United
States; 3Center for Biologics Evaluation and Research, Food
and Drug Administration, Rockville, MD, United States.

Background: Pregnant women were a priority group for
influenza inactivated A (H1N1) 2009 monovalent vaccine;
live-H1N1 vaccine was not recommended during preg-
nancy.

Objectives: To characterize infant outcomes for pregnant
women who received live-H1N1 vaccine and were
reported to the Vaccine Adverse Event Reporting System
(VAERS).

Methods: We reviewed all US VAERS reports of preg-
nant women who received live-H1N1 vaccine without a
reported associated adverse event (AE) during 10/09-06/
10 We requested and reviewed delivery and infant medical
records during the first 6 months after birth.

Results: We identified 113 VAERS reports that stated
live-H1N1 vaccine had been received during pregnancy
and no AE was reported. We obtained follow-up maternal
records on 95 (84%) reports (34% were vaccinated in the
first trimester). Reports included: 10 (10.5%) spontaneous
abortions, one elective abortion, and 86 live births (one
twin). No maternal deaths occurred. Three premature
deliveries occurred at 35–36 weeks. Seven neonates/infants
had temporary serious conditions: presumed sepsis and
respiratory distress (2), vesicular skin lesions (1), urinary
tract infection (1), prematurity with low birth weight (1),
hyperbilirubinemia (1), and RSV bronchiolitis with otitis
media. Three (3.5%) infants had ‡1 congenital anomalies
noted at birth: one cleft palate, one cleft lip (with patent
foramen ovale, patent ductus arterious), and one microtia.
Follow-up records were available for 67/86 (78%) infants.
One infant death occurred in a 2.5 month-old male due to
pertussis. No other clinically important conditions were
identified in infants.

Conclusions: Rates of spontaneous abortion, pre-term
birth and overall birth defects in pregnant women vacci-
nated with live-H1N1 were similar or lower to published
background rates. In addition, no concerning pattern in
birth defects or medical conditions in infants was identi-
fied.

827. Influenza A(H1N1)pdm09 Vaccination in Pregnancy and
Risk of Fetal Death

Björn Pasternak,1 Henrik Svanström,1 Ditte Mølgaard-
Nielsen,1 Tyra G Krause,2 Hanne-Dorthe Emborg,2 Mads
Melbye,1 Anders Hviid.1 1Department of Epidemiology
Research, Statens Serum Institute, Copenhagen, Denmark;
2Department of Epidemiology, Statens Serum Institute,
Copenhagen, Denmark.

Background: The 2009 pandemic influenza A(H1N1) vac-
cination campaigns targeted pregnant women but limited
information is available on the fetal safety of H1N1 vacci-
nation in pregnancy.

Objectives: This study aimed to investigate whether vacci-
nation in pregnancy with an adjuvanted influenza
A(H1N1)pdm09 vaccine was associated with increased
risk of fetal death.

Methods: We conducted a nationwide register-based
cohort study in Denmark including all clinically recogni-
sed singleton pregnancies that ended between November
2009 and September 2010. Individual-level data on expo-
sure to an inactivated AS03-adjuvanted influenza
A(H1N1)pdm09 vaccine (Pandemrix) and potential con-
founders were linked to the study cohort using a unique
person identifier. Cox regression was used to estimate haz-
ard ratios (HR) of fetal death comparing H1N1 vacci-
nated and unvaccinated pregnancies, adjusting for
propensity scores. The primary outcome was fetal death
(spontaneous abortion and stillbirth combined); the sec-
ondary outcomes were spontaneous abortion (defined as
occurring between the start of week 7 and the end of week
22 of gestation) and stillbirth (defined as delivery of a dead
fetus after 22 completed weeks of gestation) analysed sep-
arately.

Results: The cohort comprised 54,585 pregnancies; 7,062
(12.9%) were vaccinated against influenza
A(H1N1)pdm09 during pregnancy. Overall, there were
1,818 cases of fetal death (1,679 spontaneous abortions
and 139 stillbirths). Exposure to the influenza
A(H1N1)pdm09 vaccine was not associated with
increased risk of the primary outcome of fetal death
(adjusted HR 0.79, 95% CI 0.53–1.16), or the secondary
outcomes of spontaneous abortion (adjusted HR 1.11,
95% CI 0.71–1.73) and stillbirth (adjusted HR 0.44, 95%
CI 0.20–0.94). Estimates for fetal death were similar in
pregnant women with (adjusted HR 0.82, 95% CI 0.44–
1.53) and without comorbidities (adjusted HR 0.77, 95%
CI 0.47–1.25).

Conclusions: This large cohort study found no evidence of
increased risk of fetal death associated with exposure to
an adjuvanted influenza A(H1N1)pdm09 vaccine during
pregnancy.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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828. Outcomes of Drug Use during Pregnancy: A Novel
Database in the Netherlands To Study Drugs Risk on the yet
Unborn

Leanne MA Houweling,1 Chantal WPM Hukkelhoven,2

Anne Marieke Schiere,2 Rients van Wijngaarden,1 Ron MC
Herings.1,3 1PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands; 2The Netherlands Perinatal
Registry, Utrecht, Netherlands; 3Department of Medical
Informatics, Erasmus University Medical Center, Rotterdam,
Netherlands.

Background: Insight into comorbidities and detailed drug
exposure before and during pregnancies as well as out-
comes in children is pivotal to perform pharmacoepidemi-
ological pregnancy outcome studies.

Objectives: To construct a database that captures both
detailed drug exposure before and during pregnancy as
well as pregnancy related information and outcomes of
the neonate (and other relevant clinical information) by
linking the Netherlands Perinatal Registry (PRN) with the
PHARMORecord Linkage System (RLS).

Methods: The PRN is an anonymous nationwide registry,
including data from the midwifery, the obstetrics and the
neonatology/pediatrics registry. The PHARMO RLS
includes data from multiple healthcare databases such as
drug dispensings, hospitalizations, GP data and clinical
laboratory measurements and covers approximately 20%
of the Dutch population. Both databases were linked
using different record linkage techniques. Key variables
(e.g., maternal age, gestational duration, parity, singleton
birth) were assessed to determine comparability between
the PRN and the linked PRN-PHARMO RLS pregnan-
cies.

Results: The linkage of 1,453,504 pregnancies registered
between 2000 and 2007 in the PRN with PHARMO RLS
resulted in a cohort of 151,250 women with complete drug
and clinical data available for 203,972 pregnancies. Linked
pregnancies were comparable with all pregnancies. In
67% of all pregnancies at least one prescription drug was
used. The most frequent used drugs included anti-anemic
preparations (26%), antibacterials (20%) and gynecologic
anti-infectives (14%). As dispensing date, duration and
dose is recorded in the PHARMO RLS, exposure per tri-
mester can be assessed and related to birth outcomes, such
as prematurity and congenital defects as recorded in the
PRN.

Conclusions: Linkage of the Netherlands Perinatal Regis-
try and the PHARMO RLS creates the possibility to
study detailed drug utilization and comorbidities of
mothers before, during and after pregnancy and of chil-
dren which enables to study potential adverse effects that
might impact pregnancies or child development later in
life.

829. Epidemiology of Major Congenital Malformations with
Specific Focus on Teratogens

Sonia Chaabane,1,2 Anick Bérard.1,2 1Research Center, CHU
Ste-Justine, Montreal, QC, Canada; 2Faculty of Pharmacy,
University of Montreal, Montreal, QC, Canada.

Background: Major congenital malformations (MCM)
are significant causes of infant morbidity and mortality
and constitute important societal and economic burden.

Objectives: Specific objectives were to: (1) summarize
internationally reported prevalence of MCMs based on
registries and surveillance systems; (2) describe the epide-
miology of different MCM types including critical peri-
ods, causative factors; (3) to identify the role played by
principal known teratogens on the increase in the risk of
MCM; and (4) determine challenges associated with the
epidemiologic assessment of potential risk factors for
MCMs as well as potential preventive measures.

Methods: We conducted a literature review to synthesize
current evidence on MCM.

Results: It is estimated that 7.9 million infants worldwide
are born every year with a MCM, yet there is considerable
variation in reported rates across countries. This may be
attributable to varying definitions arising from heteroge-
neity among different classes with respect to critical peri-
ods for embryogenesis and organogenesis. There is also
substantial etiologic heterogeneity among MCM classes
that potentially contribute to challenges in epidemiologic
studies. Modifiable factors such as pharmacologic expo-
sures have received considerable attention and a number
of drugs have been shown to be teratogenic including folic
acid antagonists, angiotensin converting enzyme inhibi-
tors, antidepressants, anticonvulsants, coumarin deriva-
tives and retinoids including isotretinoin.

Conclusions: The majority of MCM are due to unex-
plained causes; other contributing factors include genetics,
multifactorial inheritance, environmental factors, mater-
nal-related conditions, and maternal drug or chemical
exposure. However, there remains a need to better under-
stand the epidemiology of MCM when studying drug
effect during gestation.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002
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830. Time Trends and Risk Factors for Medication Use during
Pregnancy

Amir Rosenblatt,1,2 Ilan Matok,2,3,4 Michael Friger,1 Gideon
Koren,2,3 Eitan Lunenfeld,5 Amalia Levy.1,2 1Epidemiology
and Health Services Evaluation, Faculty of Health Sciences,
Ben-Gurion University of the Negev, Beer Sheva, Israel;
2BeMORE Collaboration (Ben-Gurion Motherisk Obstetric
Registry of Exposure Collaboration), Ben-Gurion University
of the Negev and The Motherisk Program, Beer Sheva and
Toronto, Israel; 3The Motherisk Program, Division of Clinical
Pharmacology-Toxicology, Hospital for Sick Children and The
University of Toronto, Toronto, Canada; 4The Center for
Clinical Epidemiology, and The Department of Epidemiology,
Biostatistics and Occupational Health, The Lady Davis
Research Institute at Jewish General Hospital and McGill
University, Montreal, Canada; 5Obstetrics and Gynecology,
Soroka Medical Center, Clalit Health Services (Southern
District), Beer Sheva, Israel.

Background: In assessing the risk benefit of drug use dur-
ing pregnancy it is important to evaluate not only the rela-
tive safety of specific drugs but also the extent of their use.
To date, only few descriptive studies have addressed the
subject of trends in drug use during pregnancy.

Objectives: To analyze trends of drug use among preg-
nant women according to ethnic group, and to evaluate
the adjusted risk factors associated with metoclopramide,
PPIs and H2 blockers in these populations.

Methods: A population based retrospective cohort
including 100,914 pregnant women giving birth in Soroka
medical center between the years 1999–2009, was con-
ducted. A time trend analysis was preformed for con-
sumption of various drug groups and compared by
ethnic groups (Jews vs. Bedouins). Risk factors associated
with use of metoclopramide, PPIs or H2 blockers were
assessed by multivariate logistic regression models con-
trolling for: maternal age, ethnicity, parity, year of birth,
GDM, prior diabetes mellitus, smoking, lack of prenatal
care, gender, primigravidity and duration of the preg-
nancy.

Results: The percentage of women using any drug during
pregnancy in our cohort was similar to other developed
countries. The trend of drug use during pregnancy was
not stationary and revealed opposite trends for different
drug groups. Furthermore the nature and direction of the
trends differed by ethnicity. The overall use of drugs and
of prescription drugs was higher among Jewish vs. Bedou-
ins women, though this difference appeared to be closing.
In contrast, use of metoclopramide, PPIs or H2 blockers
was significantly higher in Bedouin than in Jewish women.
There was a 48-fold increase in PPIs use by Bedouin
women from 1999 to 2009, (adj OR for use by Bedouin
was 2.53, 95% CI = 2.26–2.84, as compared to Jewish).
This discrepancy grew each year. Also, we found a steep
rise in consumption of folic acid.

Conclusions: This study found differences in trends of
drug use and risk factors by ethnicity. Further qualitative
and quantitative research is needed to evaluate the effects
of socioeconomic variables on drug use and assess
whether the disparity found stems from differences in
health services.

831. Analysis Using of Drugs during Pregnancy in the Clinical
Centre University of Sarajevo (CCUS) for Year 2011

Begler Begovic, AmraCabaravdic, Vildana Causevic. Clinical
Pharmacology, Clinical Centre University of Sarajevo,
Sarajevo, Bosnia and Herzegowina.

Background: Drugs in pregnancy should only be taken or
used when essential, thereby avoiding many unnecessary
and unknown risks. The physician should make a proper
decision when choosing the drug, on the benefits and risks
for the mother to the fetus.

Objectives: Examine the characteristics of pregnant
women, gestational age at which drugs were applied, the
type of medication and recommendations of clinical phar-
macologist.

Methods: Descriptive and retrospective study. We ana-
lyzed data of pregnant women by age, gestational age of
exposure to drugs and drug types. We used data from our
registry of pregnant women, who addressed at Depart-
ment of Clinical Pharmacology CCUS during year 2011.

Results: From a total of 83 pregnant women examined,
65 were taking one or more drugs; in average of two and
maximum of nine. The average age of women was
30 years (max 40, min 21). The most of women (n = 61,
74%) used medications in the first trimester of pregnancy.
Some of women (n = 18, 30%) took drugs in the period
all or nothing. Two pregnant women were taking medica-
tion (2%) during the second trimester, and two prior of
conception. In this study pregnant women used mostly
antibiotics (beta lactams), pain killers (ibuprofen, diclofe-
nac and metamizol) and antipsychotics.

Conclusions: Although pregnant women were taking med-
ication during organogenesis, they used relatively safe
medications for a short time. The exception is the metami-
zol on which there is insufficient data on adverse effects
on the fetus. We recommended that all pregnant women
regularly inspected by gynecologists.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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832. Maternal Medication and Herbal Use and Risk of
Hypospadias: Data from the National Birth Defects Prevention
Study, 1997–2007

Jennifer N Lind,1,2 Cheryl S Broussard,2 Jennita Reefhuis,2

Suzan L Carmichael,3 Margaret A Honein,2 Richard S
Olney,2 Martha M Werler,4 Sarah C Tinker.2 1Institute of
Public Health, Georgia State University, Atlanta, GA, United
States; 2Division of Birth Defects and Developmental
Disabilities, Centers for Disease Control and Prevention,
Atlanta, GA, United States; 3Medical School, Stanford
University, Stanford, CA, United States; 4Slone Epidemiology
Center, Boston University, Boston, MA, United States.

Background: Maternal use of some medications during
pregnancy has been associated with risk of hypospadias, a
birth defect in male offspring.

Objectives: To investigate associations between maternal
use of selected medications during early pregnancy and
the risk of hypospadias.

Methods: We used data from the National Birth Defects
Prevention Study, a multi-site, population-based, case–
control study. We analyzed data from 1,537 case infants
with second or third degree isolated hypospadias and
4,314 male control infants born from 1997 to 2007. Expo-
sure was based on reported use of any prescription or
over-the-counter medication or herbal product. We ana-
lyzed components of these products for which there were
at least five exposed cases, from 1 month before to
4 months after conception, excluding topicals, vitamins,
minerals, and products for which the components were
unknown. Adjusted odds ratios (aORs) and 95% confi-
dence intervals (CIs) were estimated using multivariable
logistic regression adjusting for maternal age, race/ethnic-
ity, education, pre-pregnancy body mass index (BMI),
parity, maternal sub-fertility, study site, and year of due
date in 2 years increments.

Results: Of the 195 medication components with at least
five exposed cases, 89 components met the inclusion crite-
ria and were assessed – 28 herbal and 61 non-herbal com-
ponents. Hypospadias was associated with reported use of
cephalexin (aOR 3.06; 95% CI 1.02, 9.18), phenylpropa-
nolamine HCl (aOR 2.68; 95% CI 1.06, 6.80), and ibupro-
fen (aOR 1.16; 95% CI 1.00, 1.34). Results for all other
components were null.

Conclusions: We replicated a previously observed associ-
ation between maternal exposure to phenylpropanol-
amine HCl and hypospadias. The associations with
cephalexin and ibuprofen have not previously been
reported. Given the exploratory nature of the analyses,
these results should be considered hypothesis-generating.
Better understanding of the potential fetal effects will
allow clinicians and women of childbearing age to make
more informed decisions regarding the use of medications
during pregnancy.

833. Abstract withdrawn by author.

834. Predicting Enrollment and Study Duration in Pregnancy
Exposure Registries

Deborah L Covington, Kenne Mountford, Paige Churchill.
PPD, Wilmington, NC, United States.

Background: Pregnancy registries are important tools to
examine drug safety in pregnancy. Because pregnancy reg-
istries are unique, they present challenges in estimating
critical factors impacting enrollment and study duration,
including accrual, retention, and live birth (LB) rates.

Objectives: To examine: (1) critical factors in ongoing
pregnancy registries and estimate impact on sample size
and enrollment duration; and (2) drug prescribing patterns
in pregnancy in the National Ambulatory Medical Care
Survey (NAMCS) and correlate with pregnancy registry
enrollment.

Methods: We examined published data from pregnancy
registries identified through internet and literature
searches. Of the 58 pregnancy registries identified, only 18
published sufficient detail to allow calculation of LB,
retention, and accrual rates. We also examined data from
NAMCS, a representative sample of US ambulatory visits
capturing medications prescribed in 2.5 million pregnan-
cies.

Results: The median LB rate for ongoing pregnancy regis-
tries was 88% (range: 62–95%). Median retention was
73% (range: 37–99%), and median annual accrual was
81.9 (range: 5.3–296). Using median rates, 422 pregnancies
enrolled over 5 years would yield sufficient power to rule
out a doubling in risk of birth defects. Rates varied from a
low of 320 pregnancies enrolled over 1.1 years to a high of
570 enrolled over 50+ years. In NAMCS, frequently pre-
scribed drugs included prenatal vitamins and drugs indi-
cated in pregnancy as well as antimicrobials,
antidepressants, and drugs to treat diabetes, asthma,
allergy, epilepsy, and herpes. Correspondingly, the highest
enrolling pregnancy registries were for drugs to treat
depression, epilepsy, and herpes. Other factors impacting
enrollment were population, design, and recruitment-
retention activities.

Conclusions: LB rate was the least volatile factor exam-
ined and accrual was the most volatile. Using observed
rates in pregnancy registries may aid in determining
enrollment and duration, but these rates are highly vari-
able. Examining prescribing patterns in pregnancy from
national data sources can also aid in predicting enroll-
ment. Careful consideration should be given to other fac-
tors that could impact enrollment.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002

386 ABSTRACTS OF THE 28TH
ICPE 2012



835. Trends in Medication Use in Pregnancy over a 1 Years
Period

Deborah L Covington, Kenne Mountford, Laura
McKain. PPD, Wilmington, NC, United States.

Background: In recent years more attention has been paid
to improving access to data on the safety of medication
use in pregnancy. It is not known if this increased atten-
tion has led to changes in prescribing habits of medica-
tions in pregnancy.

Objectives: To examine trends over a 10 years period in
prescribing patterns of medications in pregnancy in a
nationally representative sample of ambulatory care visits
in the US.

Methods: We examined data from the National Ambula-
tory Medical Care Survey (NAMCS) from 1998 to 2008.
The dataset captures medications prescribed or supplied
at each visit. National estimates are based on visit weights
provided by the National Center for Health Statistics.

Results: In 1998, women of child-bearing potential
(WCBP) made approximately 193 million office visits, and
18% of visits were made by pregnant women. In 2008, the
number of visits by WCBP increased slightly to 194 mil-
lion, but the percentage of visits made by pregnant women
decreased to 13%. In 1998 at least one medication was
prescribed on 41% of visits made by pregnant women.
This increased to 60% in 2008. The most common classes
of drugs prescribed in 1998 were prenatal vitamins or sup-
plements, hematologic agents, and antimicrobials. Drugs
contraindicated in pregnancy (Category X) were pre-
scribed in 1% of visits. As expected, prenatal vitamins
were still the most commonly prescribed medications in
2008. The next most commonly prescribed were antimi-
crobials, heartburn medications, and antidepressants. He-
matologic agents were rarely prescribed. Within each
class, drugs with little or no known risk (Category B or C)
were preferentially prescribed over drugs with known
human risk (Category D or X). In a few instances Cate-
gory D drugs were prescribed rather than a Category B or
C. Rarely was a Category X drug prescribed in 2008.

Conclusions: The percentage of visits in which at least one
medication was prescribed or supplied to pregnant women
increased substantially between 1998 and 2008. There was
a decreasing trend over the study period in the percentage
of Category X drugs prescribed. However the percentage
of antidepressants increased despite widespread concerns
about the safety of these drugs in pregnancy.

836. Pregnancy Prevention Programs (PPPs) in the EU

Ineke Crijns,1,2 Inge Zomerdijk,2,3 Lolkje de Jong-van den
Berg,1 Sabine Straus.2,3 1University of Groningen, Groningen,
Netherlands; 2Medicines Evaluation Board, The Hague,
Netherlands; 3Erasmus Medical Center, Rotterdam,
Netherlands.

Background: A PPP is implemented to eliminate the risk
of on birth defects due to intra-uterine drug exposure by
preventing pregnancies. In the EU, seven drugs have a
PPP: thalidomide and lenalidomide, retinoids: acitretin,
isotretinoin, and alitretinoin, and endothelin receptor
antagonists (ERAs) bosentan and ambrisentan.

Objectives: To identify the background of the PPPs, to
compare the PPPs, and to identify possibilities for har-
monisation.

Methods: For each drug the active substance, indication,
authorisation date, authorised age and gender of the users,
duration of use and drug half life were identified from the
Product Information (PI). Literature was used to describe
the actual population of use (including gender and age dis-
tribution). Patient exposure in the Netherlands was esti-
mated using two databases, the information system of the
Health Care Insurance Board (2006–2010) and the
IADB.nl (1999–2009). The elements of the PPPs were
identified from the PI.

Results: Thalidomide/lenalidomide (indicated for multiple
myeloma; median age 71 years) and the retinoids (indi-
cated for severe acne, psoriasis or hand eczema occurring
at 15–30 years) have a high teratogenic risk in humans.
The ERAs (indicated for pulmonary arterial hypertension
(PAH); mean age 52 years) were teratogenic in rats; rele-
vance to humans is unknown, but PAH is associated with
high mortality in mothers during and shortly after preg-
nancy. Total patient exposure in the Netherlands for tha-
lidomide, lenalidomide, bosentan or ambrisentan is
£1,000 patients per year, orphan indications. Five thou-
sand patients per year were exposed to acitretin and
20,000 per year to isotretinoin of which approximately
30% women of childbearing potential. Similarities in the
PPPs were: pregnancy tests before, during and after drug
use; minimal one effective contraceptive. Differences were
seen with educational materials for physicians, pharma-
cists or patients, restricted drug supply, patient card, and
patient registry.

Conclusions: PPPs should be implemented for drugs with
a high human teratogenic risk, although exposure in
women of childbearing potential is low. Elements of PPPs
should be harmonised and differences limited.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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837. Prescription Drug Use among Pregnant Women in
Opioid Maintenance Treatment

Ingunn Olea Lund,1 Anders Engeland,2 Furu Kari,3 Ravndal
Edle,1 Svetlana Skurtveit,1,3 Handal Marte.3 1Center for
Addiction Research, University of Oslo, Oslo, Norway;
2Department of Public Health and Primary Health Care,
University of Bergen, Bergen, Norway; 3Department of
Pharmacoepidemiology, Norwegian Institute of Public Health,
Oslo, Norway.

Background: Pregnant women in Opioid Maintenance
Treatment (OMT) experience increased risk of adverse
pregnancy outcomes. Additional use of other prescription
drugs may further increase this risk. Knowledge about
prescription drug use in this vulnerable patient group is
very limited.

Objectives: Describe prescription drug use among women
in OMT prior to and during pregnancy. Describe neonatal
outcomes following OMT during pregnancy compared to
other neonates.

Methods: Cohort study based on linkage of two nation-
wide databases: the Medical Birth Registry of Norway
and the Norwegian Prescription Database.

Setting: The first singleton pregnancy of all Norwegian
women who lived in Norway at the time of birth (2004–
2008) were included (N = 194,935). Women that were
dispensed methadone mixture, buprenorphine or bupr-
enorphine-naloxone combined sublingual tablets from
pharmacies during pregnancy (n = 95) were identified as
OMT women.

Main Outcome measures: Prevalence of prescription drugs
dispensed 3 months prior to and during pregnancy. Dis-
pensed amounts of benzodiazepines, z-hypnotics and opi-
oid analgesics were studied in detail. Neonatal outcomes
in OMT women and all other pregnancies were identified.

Statistical analysis: Descriptive statistics. Fischer exact
test were used to compare proportions of neonatal out-
comes.

Results: Eighty-eight percent of the pregnant women were
dispensed other prescription drugs than OMT. The pro-
portion of women who were dispensed drugs acting on
the nervous system (43%, 95% CI 33–53) and/or antiin-
fectives (52%, 95% CI 41–63) during pregnancy was espe-
cially high. Use of prescription drugs with abuse potential
was reduced from prior to pregnancy and throughout
pregnancy. Only 3% of the OMT women were dispensed
antidepressants. The neonates born of OMT women had
lower gestational age, birth weight and length and head
circumference than other neonates.

Conclusions: Pregnant women in OMT in Norway used
high amounts of prescription drugs, but reduced their
use of drugs with abuse potential as pregnancy pro-
ceeded. Low use of antidepressants indicated that

women in OMT in Norway may be undertreated for
depression.

838. Major Malformations in Babies Whose Mothers Had
Pre-Existing Diabetes during Pregnancy

Anita McGrogan, Julia Snowball, Corinne S de
Vries. University of Bath, Bath, United Kingdom.

Background: Pregnancy outcomes in women with pre-
existing diabetes are known to be worse than in the
healthy population: rates of congenital malformations
have been reported to be 2 to 10-fold higher. This is due
to poor glycaemic control.

Objectives: To determine rates of congenital malforma-
tions in babies of mothers with type1 (DM1) and type2
(DM2) diabetes and compare with the healthy popula-
tion.

Methods: Patients with pre-existing DM1 or DM2 during
pregnancy were identified on the General Practice
Research Database using diagnoses, prescribing, use of
testing equipment and referral records. Mothers were
matched to babies using registration records with the same
family number, within 2 months of delivery date. Major
congenital malformations were identified in the baby’s
record and malformations verified with at least two
related medical records; free text entries were checked.

Results: Between January 1992 and March 2007 1,057
DM1 patients had 1,329 pregnancies and 365 DM2
patients had 441 pregnancies that resulted in a live birth.
Eighty-four major malformations were found in 78 babies
of DM1 mothers: 41 were cardiac, 11 were urogenital and
eight were limb defects. Twenty-six major malformations
were identified in 22 babies of DM2 mothers (seven car-
diac defects). Overall, 5.9% of babies of DM1 mothers
and 5.0% of babies of DM2 mothers had a malformation
compared to 2–3% in the healthy population. The malfor-
mation rate for babies of DM2 mothers was comparable
with another study (5.8%) but was lower for DM1
(8.2%). The proportion of cardiac malformations in
babies of DM1 mothers was three times higher than in the
healthy population.

Conclusions: Babies whose mothers had DM1 or DM2
during pregnancy had double the rate of malformations.
Pregnancy loss due to malformation has not been
included but previous work found a greater proportion
of terminations for medical reasons (1% in DM1, 1.8%
in DM2) compared to healthy pregnancies (0.8%). Limi-
tations include potentially differential recording of mal-
formations between babies of mothers with DM1 and
DM2 and the lack of records of glycaemic control. Dif-
ferences in rates of malformations between treatments
including analogue and human insulin will be evaluated
next.
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839. Methodology on Study Using Administrative Data of
Selective Serotonin Reuptake Inhibitors during Pregnancy and
the Risk of Infants

Aiko Shono,1 Taku Obara,2 Shinichi Kuriyama,2 Manabu
Akazawa.1 1Department of Public Health and Epidemiology,
Meiji Pharmaceutical University, Kiyose, Tokyo, Japan;
2Division of Molecular Epidemiology, Tohoku University
Graduate School of Medicine, Sendai, Miyagi, Japan.

Background: There is ongoing debate about the safe use
of selective serotonin reuptake inhibitors (SSRIs), widely
prescribed for management of depression during preg-
nancy. Incidence of antenatal depression was estimated to
be 6% in Japan, and research using a large administrative
data is needed for drug safety utilization.

Objectives: To summarize methodologies for evaluating
pregnancy outcomes associated with SSRIs from existing
pharmacoepidemiology studies for developing a study
using a Japanese insurance claims database.

Methods: Medical literature review was conducted using
PubMed to identify all articles using administrative data
and assessing the risk of congenital malformations in
infants whose mother was taking SSRIs during preg-
nancy. Information on study designs, definitions of drug
exposure and outcome, and limitations was summarized.

Results: Four studies were selected for the analysis: three
retrospective cohort studies and one nested case–control
study. To define timing of drug exposure, some studies
estimated a gestational age from last menstrual period
(LMP) and others evaluated it with the assumption of a
gestational age of 270 days, with three 90-day trimesters
of pregnancy. Sometimes dosages of drug exposure were
incompletely evaluated. To define outcomes, some studies
targeted one certain malformation and others targeted all
malformations identified by diagnosis and/or procedure
codes. Information of individual characteristics including
race, smoke, alcohol, and body mass index was usually
not included in the administrative database and must be
linked with other data for adjusting the potential con-
founding factors.

Conclusions: To compare with existing studies, advanta-
ges of using the Japanese administrative database includ-
ing information on gestational age, dosage of medicine
and outcomes coded by diagnosis and procedure codes
were identified. However, a fundamental limitation of
lacking information on potential confounders was still
remained. Hence a well-designed research is needed to
minimize potential biases using the Japanese administra-
tive data.

840. Drugs Associated with Teratogenic Mechanisms:
Prescription Rates among Pregnant Women and a Systematic
Review of Effects

Marleen van Gelder,1 Jens Bos,2 Nel Roeleveld,1 Lolkje de
Jong-van den Berg.2 1Department of Epidemiology,
Biostatistics and HTA, Radboud University Nijmegen Medical
Centre, Nijmegen, Netherlands; 2Department of
Pharmacoepidemiology and Pharmacoeconomy, SHARE,
University of Groningen, Groningen, Netherlands.

Background: Previously, the main teratogenic mecha-
nisms of medical drugs were described, but insight in the
use of prescription medication associated with these mech-
anisms and knowledge on the human teratogenic effects
of these drugs are lacking.

Objectives: To determine prescription rates of drugs asso-
ciated with the teratogenic mechanisms described previ-
ously among pregnant Dutch women and to evaluate the
current knowledge on the human teratogenic risks of these
drugs.

Methods: We estimated prescription rates of the medical
drugs involved among pregnant women living in the Neth-
erlands using data from the IADB.nl database. In addi-
tion, time trends in prescription rates were evaluated.
Furthermore, we conducted a systematic review of the lit-
erature to study the human teratogenic effects of these
medical drugs. Of 13,771 potential articles, 247 were
included in the systematic review.

Results: In 177 per 1,000 pregnancies in our study popula-
tion at least one drug associated with a teratogenic mecha-
nism was dispensed in the first trimester. The prescription
rates increased over time for vasoactive drugs, selective
serotonin-reuptake inhibitors (SSRIs), and serotonin
receptor agonists/antagonists. Epidemiologic studies that
assessed the teratogenic risks were identified for less than
half of the drugs included in the study. For a number of
drugs, including acetaminophen, aspirin, antihypertensive
medication, the antiepileptic drugs carbamazepine, pheno-
barbital, and valproic acid, clomiphene, and some SSRIs,
in particular fluoxetine and paroxetine, associations
between exposure in early pregnancy and specific birth
defects were observed in both cohort and case–control
studies. However, for most drugs and drug groups, the
numbers of exposed infants were too small to draw any
conclusions regarding their human teratogenic risks.

Conclusions: Although prescription medication is fre-
quently used in the first trimester of pregnancy, evidence
for the presence or absence of human risks of birth defects
is scarce or non-existent for the majority of medical drugs
associated with teratogenic mechanisms.

� 2012 The Authors
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841. Prenatal Use of Medicines and Substances: Prevalence
and Assessment of Mothers’ Safety Knowledge

Mariam I Wahab,1 Yogini H Jani,1,2 Alastair G Sutcliffe,3

Ian C Wong.1,4 1Practice and Policy, University College
London School of Pharmacy, London, United Kingdom;
2Pharmacy, University College London Hospitals NHS
Foundation Trust, London, United Kingdom; 3Institute of
Child Health, University College London, London, United
Kingdom; 4Pharmacology and Pharmacy, University of Hong
Kong, Hong Kong Island, Hong Kong.

Background: Pregnancy is a time of vulnerability and as
such the use of medicines and substances during this per-
iod presents a special concern due to the potential for
adverse effects in the unborn child. Therefore an approach
which expands existing research is critical to estimate the
prevalence of medicine and substance use; evaluate the
mothers’ safety knowledge and to make the resulting
information available to stakeholders so that it contrib-
utes to safe and effective healthcare.

Objectives: To estimate the prevalence of prenatal medi-
cine and substance use and assess mothers’ safety knowl-
edge.

Methods: This longitudinal study is being carried out in
two London teaching hospitals. Pregnant women on
appointment for their first trimester scan were consecu-
tively recruited and interviewed with a structured ques-
tionnaire about their medicine and substance use (licit
illicit) and their safety knowledge. The inclusion criteria
were women over 16 years who could communicate in
English. This study was approved by the ethics committee
and follow-up of the women is on-going.

Results: Of the 436 women that were approached, 400
participated and their age was 31.8 ± 5.2. Ninety-nine
percent of them had used at least one medicine or sub-
stance in the first trimester; 40.5% used prescription medi-
cines, 83.8% used over-the-counter medicines, 36% used
complementary alternative medicines, 12% took alcohol,
0.5% used cannabis and 3% smoked cigarettes. In terms
of information on the safety of medicines and substances
in pregnancy, 36.2% reported having insufficient informa-
tion about prescription medicines, 36.7% felt they had
insufficient information about over-the-counter medica-
tions and 55.2% thought they had insufficient information
about complementary alternative medicines. Finally
95.3% reported having enough information about licit
drugs and 78% felt they had enough information about
illicit drugs.

Conclusions: The results indicate that medicine use in
pregnancy is common but a considerable number of
women felt they have insufficient information about safety
of medicines. Healthcare providers should make efforts to
protect women and unborn babies by providing evidence-
based counselling.

842. Patterns of Medication Use during Pregnancy and
Prevalence of Birth Defects in a Large Administrative Claims
Database

Ella T Nkhoma, Yueqin Zhao, Daina B Esposito, Daniel
Mines, Crystal N Holick. HealthCore, Inc, Wilmington, DE,
United States.

Background: Administrative claims databases may serve
as pharmacovigilance tools for exposures during preg-
nancy given the capture of medication dispensings as well
as maternal and neonatal outcomes in large populations.

Objectives: The aim of this analysis was to describe
mother-infant pairs in a large insurance claims database
with respect to maternal characteristics, medication use
during pregnancy and frequency of birth defects.

Methods: This was a descriptive study of mother-infant
pairs identified from 2001 to 2011 in the HealthCore Inte-
grated Research Database (HIRDSM), a US commercial
insurance claims database. We characterized pairs with
respect to maternal factors and patterns of medication use
during pregnancy by trimester. We also compared the
computed prevalence of selected birth defects in the HIRD
to published national estimates.

Results: We identified 696,201 infants born to 600,275
mothers (15.1% of mothers delivered >1 infant). Moth-
ers had a mean age of 30.8 ± 5.1 years, and 61.3% were
enrolled in the health plan for ‡12 months prior to deliv-
ery. Prior to pregnancy, 2.2% of mothers were diabetic
and 1.5% had hypertension. Of the infants, 7.5% were
premature and 7.1% were twins or other multiples. The
most common classes of medications dispensed during
pregnancy were analgesics, antiasthmatics and antidepres-
sants. There was a strong increasing trend in first trimester
use of anticonvulsants, vaccines and antihypertensives
over time. The estimated prevalence of birth defects over
the study period was much higher than published esti-
mates at 580 per 10,000 live births. An increasing tempo-
ral trend was observed for certain cardiovascular and
genitourinary anomalies. When compared to national esti-
mates, the largest differences were observed for cardiovas-
cular anomalies, with higher prevalence observed in the
HIRD.

Conclusions: Large insurance claims databases can be use-
ful for monitoring birth defects and medication usage dur-
ing pregnancy. However, additional research is required
to understand observed differences in the frequency of
certain types of defects when compared to national
estimates.
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843. Drug Use and Spontaneous Abortion: A Case/Control
Study

Delphine Abadie, Caroline Hurault-Delarue, Christine
Damase-Michel, Jean Louis Montastruc, Isabelle Lacroix,
The French PharmacoVigilance Centers participating
to TERAPPEL Service de Pharmacologie Clinique, Centre
Midi-Pyrénées de Pharmacovigilance, de Pharmaco-
épidémiologie et d’Information sur le Médicament, Inserm
UMR 1027, CHU de Toulouse, Faculté de Médec.

Background: Few studies have been conducted to investi-
gate drug effects on miscarriage risk.

Objectives: The objective of the present study was to eval-
uate the association between first trimester drug exposure
and miscarriage occurrence.

Methods: We performed a nested case–control study
using data from Terappel, a French database which
records since 1984 requests from health professionals to
Regional Centers of Pharmacovigilance about women
exposed to drugs during pregnancy and which registers
corresponding pregnancy outcomes. Cases were women
who had a clinically detected miscarriage (before the 22th
week of amenorrhea) and controls were women who gave
birth to a child. Drug uses since the beginning of preg-
nancy were compared between cases and controls during
the same period of pregnancy. Odds ratios were calculated
by means of a multivariate logistic regression analysis
adjusted for age.

Results: Of 838 cases and 4,508 controls were identified in
the database. Miscarriage was reported on average at 9.4
(±3.0) weeks of amenorrhea. In controls, the length of
gestation was 38.9 (±2.0) weeks of amenorrhea. Cases
were older than controls (32.4 [±6.1] vs. 30.6 [±5.4]
years; p < 0.0001). Cases were more exposed than con-
trols to ‘‘Tricyclic antidepressants’’ (ATC code: N06AA)
(4.7% vs. 2.0%; OR=2.2 [CI95% 1.5–3.3]), ‘‘Anti-proto-
zoals’’ (ATC code: P01) (3.8% vs. 2.4%; OR=1.6
[CI95% 1.02–2.4]) and ‘‘Centrally acting anti-obesity
products’’ (2.5% vs. 0.6%; OR=3.4 [CI95% 1.9–6.2]).
Inversely, controls were more exposed than cases to H1
antihistamines (4.5% vs. 2.9%; OR=0.6 [CI95% 0.4–
0.9]).

Conclusions: The few literature data do not suggest a
positive link between miscarriage risk and ‘‘Tricyclic an-
tidepressants’’, ‘‘Anti-protozoals’’ and ‘‘Centrally acting
anti-obesity products’’ exposure but protopathic bias is
possible. About the potential protective effect of H1 anti-
histamines on miscarriage risk, we have been unable to
locate pharmacoepidemiological studies reporting such a
result. However, this result could be explained by a phy-
sio-pathological mechanism since animal and clinical
experimental studies have suggested links between hyper-
histaminemia and gestational complications such as mis-
carriage.

844. National Birth Defects Prevention Study – Medication
Results Published in 2004–2011

April L Dawson,1,2,3 Audrey Flak,1,2,3 Jennita
Reefhuis.1 1Centers for Disease Control and Prevention,
Atlanta, GA, United States; 2Rollins School of Public Health,
Emory University, Atlanta, GA, United States; 3Oak Ridge
Institute of Science and Education, Oak Ridge, TN, United
States.

Background: The National Birth Defects Prevention
Study (NBDPS) is a population-based, case–control study
of major birth defects in the United States. This ongoing
study began in 1997 and, to date, 125 papers have been
published. The current review examines NBDPS results
pertaining to medication use in pregnancy.

Objectives: (1) graphically summarize all published
NBDPS results; (2) identify exposure-birth defect combi-
nations that have not been assessed yet; and (3) guide the
direction of future birth defects research.

Methods: Adjusted odds ratios and corresponding 95%
confidence intervals were abstracted from published
papers that used data pooled from all study centers. Birth
defect groups included infants with both isolated and mul-
tiple defects. Papers limited to non-birth defect outcomes
and NBDPS methods were excluded from this review.
Also excluded were results not pertaining to each paper’s
main exposure(s) of interest. The birth defects-exposure
matrix is a graphical summary of these results. Cells on
the matrix are color-coded based on all published NBDPS
results for each association taking into account the results’
consistency, direction, and statistical significance.

Results: To date, 25 papers have been published by the
NBDPS examining the association between maternal
medication use and risk for birth defects. Data from the
NBDPS have confirmed previous findings (e.g., trimetho-
prim and birth defects); have identified associations not
reported before (e.g., nitrofurantoins and anopthalmia/
micropthalmia); and have shown specific medications to
not be associated with the studied birth defects (e.g., fexo-
fenadine).

Conclusions: Although some medications were found to
be associated with birth defects, results from the NBDPS
indicate that medications most commonly taken during
pregnancy are generally not associated with birth defects.
Future research should focus on exposures that have not
been extensively studied such as corticosteroids, diuretics,
and decongestants, as well as confirm some of the new
findings identified in the NBDPS. This review also stressed
the importance of assessing individual birth defects instead
of all birth defects combined.

� 2012 The Authors
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845. Prescription Drugs in Pregnancy: A UK Primary Care
Study

Lucia Cea-Soriano,1,2 Luis Alberto Garcı́a-Rodrı́guez,1 Sonia
Hernández-Dı́az.2 1Spanish Center for Pharmacoepidemiologic
Research (CEIFE), Madrid, Spain; 2Epidemiology, Harvard
School of Public Health, Boston, MA, United States.

Background: Prescription drugs are commonly used dur-
ing pregnancy. However, the use of specific medications
changes across populations and over time.

Objectives: To provide information on the prevalence of
use of prescription drugs during the first trimester of preg-
nancy as well as to study temporal trends during the last
decade in the UK.

Methods: We used electronic medical records from The
Health Improvement Network (THIN) from 1996 to 2010
to identify completed pregnancies. The study cohort
included the first pregnancy identified during the study
period in women 13–49 years old who were enrolled with
their primary care physician for at least 1 year before the
last menstrual period (LMP) to delivery. Gestational tim-
ing was based on LMP date and, when LMP was missing
(41.4% of pregnancies) we used a computerized algorithm
with a hierarchical sequence to estimate gestational tim-
ing. We linked mother and baby records by means of the
family identification number. Prescription of specific drugs
during the first trimester and time trends during the last
decade were evaluated.

Results: Among 148,544 completed pregnancies identified
(89% linked with offspring), the most commonly pre-
scribed drugs during the first trimester were antibiotics
(amoxicillin prescribed to 5.2%), asthma/allergy medica-
tions (salbutamol to 3%), analgesics (acetaminophen to
3.7%) and antidepressants (fluoxetine to 1.0%). From
1996 to 2010, the proportion of women with at least one
prescription during the first trimester increased for most
drug classes, markedly for antidepressants (1.8–4.2%)
hypoglycemic agents (0.3–1.0 %), DMARDs (0.04–
0.18%), opioids (1.5–2.6%) and thyroid hormones (0.7–
1.6%); while antibiotics and analgesics remained stable.
Overall, the prevalence of prescriptions for contraindi-
cated drugs during pregnancy was below 4 per 1,000 preg-
nant women.

Conclusions: Given the widespread use of prescription
medications during the first trimester of pregnancy, and
its raise during the last decade, further studies are needed
to understand the safety of these medications for the
mother and the developing fetus.

846. Fetal Safety of an Adjuvanted Influenza A(H1N1)pdm09
Vaccine

Ditte Mølgaard-Nielsen, Björn Pasternak, Henrik
Svanström, Tyra G Krause, Hanne-Dorthe Emborg, Mads
Melbye, Anders Hviid. Department of Epidemiology
Research, Statens Serum Institut, Copenhagen, Denmark.

Background: Assessment of the fetal safety of vaccination
against influenza A(H1N1)pdm09 in pregnancy has been
limited to pharmacovigilance reports and descriptive stud-
ies.

Objectives: To investigate whether exposure to an adju-
vanted influenza A(H1N1)pdm09 vaccine during preg-
nancy was associated with increased risk of adverse fetal
outcomes.

Methods: Registry-based cohort study based on all live-
born singleton infants in Denmark, delivered between
November 2009 and September 2010. In propensity score-
matched analyses, we estimated prevalence odds ratios
(PORs) of adverse fetal outcomes, comparing infants
exposed and unexposed to an AS03-adjuvanted influenza
A(H1N1)pdm09 vaccine during pregnancy.

Results: From a cohort of 53,432 infants (6989 [13.1%]
exposed to the influenza A(H1N1)pdm09 vaccine during
pregnancy), 660 (330 exposed) were included in propensity
score-matched analyses of adverse fetal outcomes associ-
ated with first trimester exposure and 13,284 (6,642
exposed) in analyses of second or third trimester exposure.
A major birth defect was diagnosed in 18 (5.5%) of 330
infants exposed to the vaccine in the first trimester, com-
pared with 15 (4.5%) of 330 unexposed (POR 1.21, 95%
confidence interval [CI] 0.60–2.45). Preterm birth occurred
in 31 (9.4%) of 330 infants exposed in the first trimester,
compared with 24 (7.3%) of 330 unexposed (POR 1.32,
95% CI 0.76–2.31), and in 302 (4.6%) of 6,543 with sec-
ond or third trimester exposure compared with 295
(4.6%) of 6,366 unexposed (POR 1.00, 95% CI 0.84–
1.17). Small for gestational age was observed in 25 (7.6%)
of 330 infants with first trimester exposure, compared with
31 (9.4%) of 330 unexposed (POR 0.79, 95% CI 0.46–
1.37), and in 641 (9.7%) of 6,642 with second or third tri-
mester exposure compared with 657 (9.9%) of 6,642 unex-
posed (POR 0.97, 95% CI 0.87–1.09).

Conclusions: In this Danish cohort, exposure to an adju-
vanted influenza A(H1N1)pdm09 vaccine during preg-
nancy was not associated with a significantly increased
risk of major birth defects, preterm birth, or fetal growth
restriction.
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847. Validation of an Algorithm Ascertaining Cases of
Osteonecrosis of the Jaw in the Swedish National Patient
Register

Johan Bergdahl,1 Fredrik Granath,1 Fredrik Jarnbring,1

Madeleine Svensson,1 Vera Ehrenstein,2 Helle Kieler,1

Henrik Toft Sørensen,2 Ylva Trolle Lagerros.1 1Department
of Medicine, Solna, Karolinska Institutet, Stockholm, Sweden;
2Department of Clinical Epidemiology, Aarhus University
Hospital, Aarhus, Denmark.

Background: Osteonecrosis of the jaw (ONJ) is a medical
condition associated with antiresorptive drugs, among
others used to treat osteoporosis. Currently, there is no
consensus regarding the definition of ONJ, and no ONJ-
specific ICD code exists. Therefore, register-based studies
of this condition may be troublesome.

Objectives: To validate an algorithm ascertaining ONJ
cases, in an attempt to facilitate future epidemiological
assessments of ONJ.

Methods: By means of the Patient Register and the Pre-
scribed Drug Register we identified women 55 years or
older with osteoporosis, an osteoporotic fracture or osteo-
porotic medication, 2005–2010. To find potential cases of
ONJ, we employed an algorithm including the following
diagnoses: periapical abscess with sinus, inflammatory
conditions of jaws, alveolitis of jaws, idiopathic aseptic
necrosis of bone, osteonecrosis due to drugs, osteonecrosis
due to previous trauma, other secondary osteonecrosis,
other osteonecrosis, and unspecified osteonecrosis.
Women seen at oral and maxillofacial surgery depart-
ments, with at least one of the diagnoses, were classified as
potential cases of ONJ. Validation was done through
medical record review. Case confirmation was based on
the ONJ definition by the American Association of Oral
and Maxillofacial Surgeons. The algorithm was evaluated
by positive predictive values (PPVs) stratified by diagno-
sis.

Results: For 87 potential cases identified nationally
through our algorithm, medical records were obtained for
83. The overall PPV was 18% (95% confidence interval
[CI] 10–28%). The highest PPV was observed in osteone-
crosis due to drugs (83%, 95% CI 36–100). Several diag-
noses had a PPV of 0 or were not used at all (periapical
abscess with sinus, alveolitis of jaws, idiopathic aseptic
necrosis of bone, osteonecrosis due to previous trauma,
other secondary osteonecrosis, other osteonecrosis and
unspecified osteonecrosis).

Conclusions: It is possible to ascertain cases of ONJ from
the Swedish registers using this algorithm, however, the
PPV is low. Thus, further refinements of the algorithm are
necessary.

848. Positive Predictive Value for Upper Gastrointestinal
Bleeding in Four Health Care Databases Using Different
Coding Systems in the EU-ADR Project

Vera E Valkhoff,1 Preciosa M Coloma,1 Francesco Lapi,2

Rosa Gini,3 Malene Schou Nielsson,4 Mees Mosseveld,1

Mariam Molokhia,5 Martijn Schuemie,1 Miriam C J M
Sturkenboom,1 Gianluca Trifirò.6 1Erasmus University
Medical Centre, Rotterdam, Netherlands; 2Italian College of
General Practitioners, Florence, Italy; 3Agenzia regionale di
sanità della Toscana, Florence, Italy; 4Aarhus University
Hospital, Aarhus, Denmark; 5Kings College London, London,
United Kingdom; 6University of Messina, Messina, Italy.

Background: For active product surveillance with auto-
mated safety signal detection it is necessary to assess the
accuracy of diagnosis codes of upper gastrointestinal
bleeding (UGIB) in health care databases (DBs).

Objectives: We evaluated the accuracy of codes and free
text search for identification of patients with UGIB.

Methods: Four DBs were used: (1) IPCI (Netherlands);
(2) HSD (Italy); (3) Tuscany Regional DB (Italy); and (4)
Danish National Registry of Patients (Denmark). The first
two were medical record databases from primary care
(PC), the latter ones were administrative DBs. Three diag-
nosis coding systems were used: (1) International Classifi-
cation of Diseases (ICD-) 9th revision (HSD + Tuscany);
(2) ICD-10th revision (Denmark); and (3) International
Classification of PC (ICPC) (IPCI). Additionally, free text
search was conducted in IPCI and HSD. We identified
patients using UGIB-specific codes (ICD-10: K25-29,
K92.0, K92.1, K92.2; ICD-9: 531–535,578; ICPC: D14,
D15, D85, D86) or key words as identified by UMLS
mapping. From all identified UGIB cases 200 were ran-
domly selected from each DB and reviewed manually by
medically trained assessors. The UGIB cases were classi-
fied as definite, non-assessable, or non-case. For each
database positive predictive values (PPV%) were calcu-
lated.

Results: For IPCI, 70% of patients were identified via
searches of diagnoses words in narratives. Upon review of
the medical charts, 37 patients were classified as confirmed
UGIB case, resulting in a PPV of 18.6 (CI: 13.2–24). PPV
was 18.8 (CI 12.3–25.4) and 16.7 (CI 7.2–26.1) for free text
and codes respectively. For HSD, 70% of patients were
identified via codes. The overall PPV was 80.7 (CI: 74.7–
86.8); the PPV increased to 89.1 (CI: 83.5–94.7) for codes
and decreased to 57.1 (CI: 42.2–72.1) for text only. The
overall PPV for Tuscany was 76.8 (70.7–82.8). For Den-
mark, a PPV of 72.9 (CI 65.9–79.9) was estimated.

Conclusions: The accuracy of automated case identifica-
tion of UGIB patients varies across databases depending
on DB-specific coding system, use of free text and severity
of the event being captured (hospitalized vs. non-hospital-
ized).

� 2012 The Authors
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849. Validation of Cataract Diagnosis in the UK General
Practice Research Database

Elizabeth M Kang, Adel Abou-Ali, Simone P Pinheiro,
Tarek A Hammad. Center for Drug Evaluation and Research
(CDER), U.S. Food and Drug Administration, Silver Spring,
MD, United States.

Background: The General Practice Research Database
(GPRD) is widely used for pharmacoepidemiologic
research. The validity of several GPRD Read code defini-
tions have been demonstrated, however, to our knowl-
edge, Cataract diagnoses recorded in GPRD has not been
validated to date.

Objectives: To determine (1) the positive predictive value
(PPV) of multiple Read codes identifying incident cataract
cases in General Practice Research Database (GPRD); (2)
the ability to capture the correct timing of the clinical
event; (3) the sources of data that GPs rely on to validate
the diagnosis.

Methods: Patients in GPRD with read codes suggesting a
diagnosis of cataract, between 1 January 1990 and 31
December 2010, were identified as potential cases. Among
these cases, a total of 1,000 records were randomly
selected for validation. Questionnaires were sent to the
general practitioners (GP) to verify the diagnosis, the tim-
ing of the diagnosis, and to collect other supporting infor-
mation.

Results: To date, a total of 514 questionnaires have been
received back from GPs. Of 57.8% (297/514) of returned
questionnaires provided supporting documents that had
been used to verify the diagnosis by the GP. The PPV of
the cataract read codes was 91.8% (472/514), of which
294 cases were diagnosed by an ophthalmologist. Among
confirmed cases, 98 (20.7%) had a different diagnosis date
than the one recorded in the electronic medical records
(EMR). The median difference in timing was 140 days; 35
(35.7%) of the dates had >1 year difference. The sources
of data that GPs rely on to validate the diagnosis included
paper medical charts (7%), hospital/surgical records
(16.3%), consultation and/or outpatient letters (62.3%),
and GP’s clinical notes (43.6%).

Conclusions: High PPV suggests that GPRD Read codes
are sufficient to identify cataract cases, however, the accu-
racy of the diagnosis timing is difficult to determine.
Therefore, studies investigating the association between
drug exposure and cataract in GPRD should consider
methods such as lagged exposure time for the main or sen-
sitivity analysis.

850. Validation of Glaucoma Diagnosis in the UK General
Practice Research Database

Adel Abou-Ali, Elizabeth M Kang, Simone P Pinheiro,
Tarek A Hammad. Center for Drug Evaluation and Research
(CDER), U.S. Food and Drug Administration, Silver Spring,
MD, United States.

Background: The General Practice Research Database
(GPRD) is widely used for pharmacoepidemiologic
research. The validity of several GPRD Read code defini-
tions have been demonstrated, however, to our knowl-
edge, glaucoma diagnoses recorded in GPRD has not
been validated to date.

Objectives: To determine (1) the positive predictive value
(PPV) of multiple Read codes identifying incident glau-
coma cases in General Practice Research Database
(GPRD); (2) the ability to capture the correct timing of
the clinical event; and (3) the sources of data that GPs rely
on to validate the diagnosis.

Methods: Patients in GPRD with read codes suggesting a
diagnosis of glaucoma, between 1 January 1990 and 31
December 2010, were identified as potential cases. Among
these cases, a total of 1,000 records were randomly
selected for validation. Questionnaires were sent to the
general practitioners (GP) to verify the diagnosis, the tim-
ing of the diagnosis, and to collect other supporting infor-
mation.

Results: To date, a total of 751 questionnaires have
been received back from GPs. Of 63% (473/751) of
returned questionnaires provided supporting documents
that had been used to verify the diagnosis by the GP.
The PPV of the glaucoma read codes was 83% (623/
751), of which 556 cases were diagnosed by an ophthal-
mologist. Among confirmed cases, 215 (34.5%) had a
different diagnosis date than the one recorded in the
electronic medical records (EMR). The median differ-
ence in timing was 325 days; 102 (16%) of the dates
had >1 year difference. The sources of data that GPs
rely on to validate the diagnosis included paper medical
charts (8.8%), hospital/surgical records (17.8%), consul-
tation and/or outpatient letters (72.9%), and GP’s clini-
cal notes (40.6%).

Conclusions: High PPV suggests that GPRD Read codes
are sufficient to identify glaucoma cases, however, the
accuracy of the diagnosis timing is difficult to determine.
Therefore, studies investigating the association between
drug exposure and glaucoma in GPRD should consider
methods such as lagged exposure time for the main or sen-
sitivity analysis.
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852. Safety Montiroing – Linking Databases Creating
Metrics

Partha Chakraborty. Global Delivery Head, Life Sciences R
and D Practice, Cognizant, Kolkata, West Bengal, India.

Background: Never in the history of Life Sciences indus-
try was need of fundamentally relooking at the strategy of
Safety Management as it is now. The reasons vary from
significant increase in AERS reported to FDA, increase of
SAE in spite of risk management programs, more people
reporting AE, MA etc. This has direct impact on how Life
Sciences companies define, understand, evaluate and con-
trol their Safety departments. Historical view of looking
at operational aspects is no longer seen as a competitive
advantage or element of improvement. At the same time
standards of evaluating strategic elements are still evolving
and maturity is quite varied across the industry.

Objectives: In new paradigm, goals objectives of pharma-
covigilance system would be twofolds.

1. Quality compliance
2. Add value to the core business of pharma

Methods: A new system method is proposed to link differ-
ent ystems on CAPA, Adverse Event Reporting Systems,
Regulatory Submission, Clinical Safety, PK-PD, Pre-clini-
cal ADME to measure report metrics. A well defined and
quality metric is of useful when it is applied business logic
to generate a KPI that is able to a ‘‘value’’ anywhere from
an operational excellence to a strategic one. The value
drivers can be categorized in the one of the following:
Regulatory strategy/policy definitions, Product commer-
cialization, Compliance, Quality and Training/Learning.

Results: Safety KPI Metrics are graphical representation
(through bar graphs pie charts) of key data points based
on safety data. This is definition is theoretical, however,
what is more important is to have a practical approach of
‘‘how’’ the metrics will be captured, what are the ‘‘types’’
of metrics, how can we ensure the ‘‘quality’’ of metrics is
worthy and map metrics with ‘‘stakeholders’’ of Safety
organization. Out of the many approaches researched, we
believe that the best way to define Safety Metrics is to use
proven concepts fromMetrics Champion Consortium.

Conclusions: Once the business case for Safety Metrics is
in place, it will be important for a Safety Organization to
define an IT enabled solution (data processing layer as
well as aggregation layer for decision support), with a well
understood roadmap to adopt the solution.

853. Accuracy of Coding-Based Algorithms in Identification of
Acute Myocardial Infarction from Multi-Country Electronic
Healthcare Records (EHR) Databases

Preciosa M Coloma,1 Vera E Valkhoff,2 Giampiero
Mazzaglia,3 Malene Schou Nielsson,4 Lars Pedersen,4

Mariam Molokhia,5 Bartholomeus Mosseveld,1 Pablo
Morabito,3 Martijn J Schuemie,1 Miriam CJM
Sturkenboom,1 Gianluca Trifirò.6 1Medical Informatics,
Erasmus Medical Center, Rotterdam, Netherlands;
2Gastroenterology and Hepatology, Erasmus Medical Center,
Rotterdam, Netherlands; 3Health Search, Italian College of
General Practitioners, Florence, Italy; 4Clinical Epidemiology,
Aarhus University Hospital, Aarhus, Denmark; 5Primary Care
and Population Sciences, King’s College, London, United
Kingdom; 6Clinical and Experimental Medicine and
Pharmacology, University of Messina, Messina, Italy.

Background: Accuracy of outcome ascertainment is cru-
cial to ensure validity when mining multiple electronic
healthcare records (EHR) databases for drug safety signal
detection.

Objectives: To evaluate the accuracy of various coding
algorithms used to identify cases of acute myocardial
infarction (AMI) from three European EHR databases

Methods: We conducted a validation study in three data-
bases of the EU-ADR network: (1) IPCI (GP database,
NL); (2) HSD (GP database, Italy); and (3) Aarhus
(claims, Denmark). We identified cases of AMI from GP
medical records, primary hospital discharge diagnoses,
and death registries using coding algorithms that
employed three different disease terminology schemes: (1)
ICPC); (2) ICD9-CM; and (3) ICD-10. We also used free
text using key words consistent with AMI. A random sam-
ple of 200 cases per database was obtained from all poten-
tial cases identified. Additional 200 cases identified by free
text search were obtained. Review of medical records and
hospitalization charts was performed using standardized
questionnaire implemented as computerized data entry
using custom-built software Chameleon� locally installed
in each database. Positive predictive values (PPV) were
calculated overall and for each code and free text query.

Results: The study population comprised EHR data from
4,034,232 individuals with 22,428,883 person-years of fol-
low-up in the period 1995–2011. Within this population, a
total of 42,774 potential cases of AMI were identified.
From the random sample of 800 potential cases of AMI
selected for validation, 748 records were retrieved (93.5%)
and reviewed. All ICD-10 codes used had 100% PPV.
Overall the ICD9-CM codes had very good PPV, with the
most frequently occurring code having PPV of 96.5%
(95% CI 93.5–100.4). ICPC code-based algorithm had
PPV of 75% (67.4–82.6). Use of free text had lower PPV:
60% (17.1–102.9) in HSD and 19.7% (12.9–26.5) in IPCI.

Conclusions: The results obtained in this study are consis-
tent with PPV estimates for ICD9-CM and ICD-10 cited
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in the literature. Strategies are necessary to further opti-
mize the value of free text search in the identification of
AMI in EHR databases.

854. Using an Automated Computer-Based Algorithm To
Increase the Efficiency of Selecting the Best Match from
National Death Index Linkage Results

Kirk D Midkiff, Brian Calingaert, Patricia Tennis, David
Harris, Elizabeth B Andrews. Epidemiology, RTI Health
Solutions, Research Triangle Park, NC, United States.

Background: Researchers often use the National Death
Index (NDI) for death tracing of study subjects. NDI can
return multiple potential matches for an individual, which
may require manual review to determine the most likely
match. This ongoing drug safety study uses claims data
maintained in a distributed common data model by 12
large health insurers/data partners (DP), with central pro-
gramming provided to the DPs for analyses. DPs submit a
large number of study subjects to NDI and may receive a
very large number of potential matching deaths overall.
Central programming of a common automated algorithm
(AA) designed to select the most likely true match for each
patient provides an opportunity to make the review of
NDI results transparent, consistent, and efficient.

Objectives: To describe the AA used, evaluate the effi-
ciency of this approach, and contrast this approach with
NDI’s standard approach to selecting the most likely true
match.

Methods: DPs will submit identifiers from study subjects
to NDI for death tracing. DPs will apply a centrally devel-
oped AA to assess the large number of overall possible
matches identified by NDI to select the most likely true
match for each patient. The AA is based on an algorithm
used widely by US cancer registries.

Results: We will describe the number of patients submit-
ted by type (vital status known vs. unknown); the average
number of potential matches NDI returned per patient;
the total number of true matches by type of user record
using the AA vs. NDI matching methodology; the propor-
tion of AA-defined matches for which cause of death was
provided (NDI assigned the match a high enough proba-
bilistic score to be considered a ‘‘true match; assumed
dead’’). We will also discuss logistic challenges and
whether the AA eliminates the need for manual review.

Conclusions: The application of a standard AA to assess
many potential NDI matches represents a promising
approach for increasing the efficiency, reducing the
research burden, and standardizing the evaluation of NDI
results in the context of large, multisite, complex research
collaborations.

855. Identification of Patients with Diabetes Mellitus Type 2
in insurance Claims Data – Are Problems Caused by
Ambiguous ICD-10 Codes?

Sigrid Behr,1 Bianca Kollhorst,1 Franz-Werner Dippel,2

Edeltraut Garbe.1 1BIPS – Institute for Epidemiology and
Prevention Research, Bremen, Germany; 2Sanofi-Aventis
Deutschland GmbH, Berlin, Germany.

Background: Claims databases reflect routine medical
care in broad populations and provide a valuable basis for
studying the effects of antidiabetic treatments in patients
with diabetes mellitus (DM). However, a reliable strategy
is needed to discriminate between patients with type-2 and
type-1 DM in these databases.

Objectives: Toassess the coding quality of diabetes diagno-
ses and the prescription patterns of antidiabetic treatment
to identify patients withDM2 in insurance claims data.

Methods: Data from three German statutory health insur-
ances were used to identify patients with diabetes diagno-
ses or prescriptions of antidiabetics. The coding quality
was evaluated regarding diabetes type and consistency
over time. We used a DM2 specific treatment pattern con-
sisting of treatment with oral antidiabetics (OAD) fol-
lowed by insulin initiation to detect insulin-naive DM2
patients by prescriptions. The antidiabetic treatment pat-
tern was assessed in this population.

Results: Among 7.43 million insurants, 579,953 (7.8%)
had a diabetes diagnosis and 259,488 (3.5%) were treated
with antidiabetics. The majority of diagnoses (56.5%) was
related to DM2 followed by unspecific codes (30.9%). We
observed major coding inconsistencies including different
diabetes types in the same patient (45.6% of patients) and
4,964 patients with malnutrition-related DM. In contrast,
the prescription pattern of antidiabetic treatment in insu-
lin-naive patients was in line with national guidelines for
treatment of DM2.

Conclusions: Considering the specific treatment pattern
for DM2, the identification of DM2 patients in claims
data is more reliable based on prescriptions than on diag-
nosis codes. The poor coding quality may result from the
ambiguous labelling of ICD-10 codes for diabetes.

856. Deterministic Linkage between Cystic Fibrosis Patient
Registry Data to Medicaid Analytical Extract Data

Efe Eworuke,1 Almut G Winterstein.1,2 1Pharmaceutical
Outcomes and Policy, College of Pharmacy, University of
Florida, Gainesville, FL, United States; 2Epidemiology,
Colleges of Medicine, Public Health and Health Professions,
University of Florida, Gainesville, FL, United States.

Background: Medicaid (MAX) data contain comprehen-
sive reimbursed health services claims but lack clinical
parameters. The National Cystic Fibrosis (CF) Registry
(NCFR) collects clinical information but provides quar-
terly updates on selected health services.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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Objectives: We present a method for linking both data
sources in the absence of non-unique identifiers.

Methods: MAX (at least 2-CF claims) and NCFR
patients born between 01/01/1981 and 12/31/2006 were
included. By combining various non-unique identifiers, we
determined the percentage of uniqueness of records in
each dataset. Only variable combinations with a 99% level
of uniqueness were considered for defining the determinis-
tic rules. A total of nine linkage rules were considered. We
examined the linking performance of each rule as the pro-
portion linked one-to-one to the registry and ascertained
the validation parameters of these rules in the context of a
selected gold standard (i.e., rule with the highest linkage
performance).

Results: We assessed 14,515 and 15,446 patient records in
MAX and NCFR datasets respectively. Linkage rule per-
formance ranged from 1.4% (95% CI: 1.2–1.6) to 32.0%
(95% CI: 31.3–32.8). As expected rules with lower linkage
performance had fewer or no duplicate records. Using the
selected gold standard, sensitivity of the other rules ranged
from 4.3% (95% CI: 3.8–4.9) to 73.7% (95% CI: 72.0–
74.6) with specificity of 85.2% (95% CI: 87.6–88.9) to
99.9% (95% CI: 99.8–99.9); the positive predictive value
(PPV) ranged from 68.0% (95% CI: 62.6–73.4) to 99.0%
(95% CI: 96.5–99.8).

Conclusions: The defined linkage rules exhibited varying
operational characteristics and suggest that relying on
multiple linkage rules may be necessary to optimize link-
age performance.

857. Positive Predictive Value of Diagnosis Codes for
‘‘Anemia Caused by Bleeding’’ in the Danish Registry of
Patients

Trine Frøslev, Jihen Zalfani, Inès B Ghezala, Morten Olsen,
Johan F B Arendt, Rune Erichsen. Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, Denmark.

Background: Anemia affects nearly two billion people all
over the world and is defined by haemoglobin levels below
specific threshold values. It may be caused by acute or
chronic bleeding. Readily available and accurate data are
prerequisites to studies of occurrence and prognosis of this
disease with high morbidity and mortality. The Danish
National Registry of Patients (DNRP) covering all hospi-
tals in Denmark may be used for these purposes, but the
accuracy of the diagnostic coding of anemia caused by
bleeding is unknown.

Objectives: To estimate the accuracy of diagnostic coding
of anemia caused by bleeding in the DNRP using the clini-
cal laboratory information system (Labka) as the refer-
ence standard.

Methods: We identified patients diagnosed with anemia
caused by acute and chronic bleeding in the DNRP, in the
period 2000–2009 (ICD-10 codes D50.0 or D62.9). We
restricted to three hospitals in Denmark with available

Labka data (Aarhus, Aalborg and Randers) and excluded
patients younger than 18 years at diagnosis. For each hos-
pitalization recorded in DNRP, all blood samples drawn
between 30 days prior to admission and discharge date
were scrutinized for lowest haemoglobin level using Labka
data. We defined anemia in Labka as haemoglobin levels
below 7 mmol/L for women and 8 mmol/L for men and
estimated the positive predictive value (PPV) as measure
of accuracy.

Results: In the DNRP, 3,391 patients were diagnosed
with anemia. Of these, 3,234 had a low haemoglobin level
in Labka, 115 had normal levels, and 42 had no records in
Labka in the specified period, corresponding to an overall
PPV of 3234/3391 = 95.4% (95% confidence interval
(CI) 94.6–96.0%). The PPV was 97.6% (95% CI 96.6–
98.3%) for men and 94.0% (95% CI 92.9–94.9%) for
women and did not change by age at diagnosis. The PPV
at gynecology departments was 89.2% (95% CI 83.4–
93.4%), whereas surgery and medical departments had
PPVs. similar to the overall results. For inpatients the
PPV was 97.5% (95% CI 96.7–98.1%) and for outpatients
88.6% (95% CI 86.3–90.6%).

Conclusions: The diagnostic coding in the DNRP for ane-
mia caused by bleeding had high accuracy.

858. Validity of Myocardial Infarction and Stroke Diagnosis
Codes in a Managed Care Organization Database

Patricia Saddier,1 John Hansen,2 Michael Emery,2 Bruce
Fireman,2 Trung Tran,1 Roger Baxter.2 1Epidemiology
Department, Merck Sharp Dohme, Corp., Whitehouse Station,
NJ, United States; 2Kaiser Permanente Vaccine Study Center,
Oakland, CA, United States.

Background: As part of a post-marketing vaccine (V)
safety study, possible acute myocardial infarction (AMI)
and stroke events were carefully reviewed.

Objectives: To describe the validity of diagnosis codes of
AMI and stroke used in the emergency department (ED)
and hospital setting in a managed care organization.

Methods: Health outcomes requiring an ED visit or hos-
pitalization within 42 days of vaccination (risk period) or
a 90-day post-vaccination self-comparison period were
analyzed in ~29,000 vaccinated subjects 60 years of age or
older as part of the study. Diagnosis codes listed for the
health care encounters were grouped using the Healthcare
Cost and Utilization Project (HCUP) hierarchical classifi-
cation of ICD-9 codes. Electronic medical records of
potential AMI (HCUP 7.2.3) and stroke (HCUP 7.3)
cases in the risk or comparison periods were first screened
to assess whether any acute event occurred for this health
care encounter. Cases corresponding to planned or fol-
low-up health care were excluded. All other cases were
reviewed independently by two adjudicator specialists
(cardiologists or neurologists respectively) to determine
the event diagnosis and onset date, blinded to vaccination
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date, according to a pre-specified procedure. A third spe-
cialist acted as a tie-breaker when consensus was not
achieved by the two adjudicators.

Results: Among the 29,010 study subjects, there were 97
records with an AMI code in the risk or comparison peri-
ods, of which 36 (37%) did not have an acute event, four
had insufficient information for adjudication and 40
(41%) were confirmed as AMI. Of the 193 records with a
stroke code, 116 (60%) did not have an acute event, two
had insufficient data and 38 (20%) were confirmed as
stroke.

Conclusions: Medical record review with adjudication of
diagnosis resulted in confirmation of only 41% of poten-
tial AMI events and 20% of potential stroke events. Rig-
orous adjudication procedures are important to improve
the validity of event diagnosis in database studies.

859. An Audit of the Diagnostic Coding of Pancreatitis of 331
Patients in Tayside, Scotland

Zahra Ghorbanifard, Afsoun Sayad Daryabakhsh, Li Wei,
Michael J Murphy, Thomas M MacDonald. Division of
Medical Science, University of Dundee, Dundee, Scotland,
United Kingdom.

Background: The validity of diagnostic codes in observa-
tional research is of crucial importance. Incorrect diagno-
ses can mislead pharmacoepidemiological research
outcomes in either direction.

Objectives: To validate the diagnosis of acute pancreatitis
identified from the medicines monitoring unit (MEMO)
database in Tayside, Scotland using a composite of hospi-
talisation codes or an occurrence in biochemistry database
of a serum amylase >300 unit/L. With abdominal pain
or abdominal pathology.

Methods: Two medical qualified doctors reviewed the
medical notes of 331 idiopathic acute pancreatitis patients
between 1993 and 2007. The clinical diagnosis criteria
were (a) a hospitalisation for pancreatitis; or (b) serum
amylase >300 unit/L with abdominal pain or abdominal
pathology.

Results: Of 331 patients, 60 (18.1%) medical notes were
destroyed. Two hundred and seventy-one (81.9%) medical
notes were reviewed. Among 271 patients, 224 (82.7%)
patients had a validated diagnosis, 11 (4%) patients had
an invalid diagnosis and 36 (13.3%) patients had incom-
plete medical records. The accuracy of the diagnosis was
82.7% overall and 95.3% among those with complete
medical records.

Conclusions: The definition of acute pancreatitis in the
MEMO database was largely valid.

860. Validation of Claims Record on Acute Ischemic Stroke in
the National Health Insurance Research Database Using
Taiwan Stroke Registry as Reference

Cheng-Yang Hsieh,1,2 Edward Chia-Cheng Lai,2 Ching-Lan
Cheng,2 Chih-Hung Chen,3 Ming-Liang Lai,2,3 Yea-Hui
Yang Kao.2 1Department of Neurology, Tainan Sin Lau
Hospital, Tainan, Taiwan; 2Institute of Clinical Pharmacy and
Pharmaceutical Sciences, National Cheng Kung University,
Tainan, Taiwan; 3Stroke Center and Department of
Neurology, National Cheng Kung University Hospital, Tainan,
Taiwan.

Background: Although the National Health Insurance
Research Database (NHIRD) has been commonly used
to study acute ischemic stroke (AIS), the validity of diag-
nosis records remains unknown. The Taiwan Stroke Reg-
istry (TSR) database is a well-validated national database,
representing 18% of all acute stroke admissions in 2006–
2008.

Objectives: This study evaluated the validity of the AIS
diagnosis in NHIRD using TSR database as reference.

Methods: This validation study used data from a single
medical center participating TSR in 2006–2008. Patients
with AIS diagnoses were identified from the registry data
as the reference. Patients who had ICD-9 code (Interna-
tional Disease Classification code, 9th version) 433.xx or
434.xx in any of their five discharge diagnoses or only
principal discharge diagnosis were identified from the
NHIRD. We matched the two groups of patients using
birth date, admission date, and discharge date to check
the sensitivity, specificity, positive- and negative-predictive
value (PPV and NPV). Cohen’s Kappa with 95% CI (con-
fidence interval) was calculated to check the diagnosis
agreement.

Results: Using discharge diagnosis code of 433.xx or
434.xx in any of their five discharge diagnoses, the sensi-
tivity, specificity, PPV and NPV were 81.6%, 99.9%,
67.0%, and 99.9%, respectively. The Cohen’s Kappa was
0.74 (95% CI: 0.71–0.75). When restricting principle diag-
nosis code 433.xx or 434.xx, the sensitivity, specificity,
PPV and NPV were 77.2%, 99.9%, 78.2%, and 99.9%,
respectively. The Cohen’s Kappa was 0.78 (95% CI: 0.76–
0.79).

Conclusions: The accuracy of NHIRD in recording AIS
admission was acceptable. The PPV of AIS diagnosis in
NHIRD increased if we identified patients using only
principle discharge diagnosis.
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861. An Algorithm Using Free-Text To Identify Sudden
Cardiac Death in the General Practice Research Database

Meghan Jones,1 Elizabeth Brunner,1 Elena Moscarelli,1

Chetan Shatapathy,1 Justo Sierra-Johnson,1 Tjeerd P van
Staa,2,3 Stephen Motsko.1 1Eli Lilly and Company,
Indianapolis, IN, United States; 2General Practice Research
Database, Medicines and Healthcare products Regulatory
Agency, London, United Kingdom; 3London School of Hygiene
Tropical Medicine, London, United Kingdom.

Background: Publications have shown that sudden car-
diac death (SCD) is a challenging endpoint to identify in
health claims data and electronic medical records (EMRs)
due to the scarcity of specific data provided.

Objectives: To discuss the methods and limitations of
using free-text data to identify SCD cases in the General
Practice Research Database (GPRD).

Methods: GPRD was used to identify cases of SCD
between January 2006 and January 2011. Potential cases
were evaluated by investigating text associated with clini-
cal and referral records for patients ±3 weeks from the
recorded death date. Each text field up to a maximum of
500 characters was searched using pre-identified text
strings related to SCD. Free-text of all potential cases was
independently reviewed by two clinical experts. Positively
adjudicated cases of SCD had to meet at least one of the
following pre-specified criteria for both adjudicators: (1)
pre-specified text string (‘‘sudden death’’, ‘‘unexpected
death’’ or ‘‘died suddenly’’); (2) patient was found dead
and no additional information on recent health status was
available; (3) SCD specified; (4) fatal outcome preceded
by a documented life-threatening ventricular arrhythmia;
(5) cardiac death related reason in a patient without long
term history of cardiac issues; (6) death directly related to
a documented acute myocardial infarction. Cases with a
hospitalization within the previous 30 days were not adju-
dicated as SCD.

Results: The analyses of outcomes were based on Gen-
eral Practices with an above average use of free-text per
patient in each visit (40% of GPRD). A total of 996
potential cases were reviewed. Of 80% of the cases were
adjudicated as potential SCD cases using only free-text.
When free-text data was available, sufficient detail to
make a definitive determination of SCD was often
absent.

Conclusions: EMRs lack sufficient details for many
patients in order to identify true cases of SCD. Although
free-text data may help in the identification/rule-out of
SCD, the limited amount of information for many
patients restricts the ability of free-text data to adequately
supplement EMR data to identify SCD.

862. Comparison of Various Strategies for Source Data
Verification on Quality of Results in Observational Studies: A
Simulation

Edmond S Malka,1 Margaret S Richards,1 Erica J M
Velthuis,2 Torsten Sernau,3 Missy Orr.4 1Epidemiology and
Health Outcomes, Global Late Stage Research, PPD,
Morrisville, NC, United States; 2Epidemiology and Health
Outcomes, Global Late Stage Research, PPD, Bennekom,
Netherlands; 3Global Late Stage Research, PPD, Karlsruhe,
Germany; 4Global Late Stage Research, PPD, Morrisville,
NC, United States.

Background: One hundred percent (100%) source data
verification (SDV) is generally the rule in clinical trials
conducted by industry for regulatory and other purposes,
despite the fact that there is no evidence to date that a
reduced level of SDV necessarily results in compromised
data quality. Observational studies, on the other hand,
have been conducted with varying degrees of SDV with
little known regarding the effect of SDV methods on the
quality of the data and results so obtained. There are cur-
rently no guidelines addressing the appropriate SDV per-
centage in the observational study setting.

Objectives: The goal of this study is to qualitatively and
quantitatively evaluate the effect of various SDV strategies
on the quality of study data overall as well as study
results. This was done using computer- simulated study
samples into which varying degrees and types of data
errors were introduced.

Methods: We will create simulated study samples using
SAS 9.1 to reflect various study designs commonly used in
industry sponsored late phase observational studies. To
simulate the different types of error patterns which might
occur, we will introduce errors into the samples. For each
simulated sample/error pattern we will determine the
effectiveness of reduced and modified SDV to identify
those errors. In addition, we will run several analyses to
measure the effect of various SDV strategies on summary
statistics or results.

Results: We anticipate a better understanding of the
effects of alternative strategies for reduced SDV in obser-
vational studies which would enable more cost-efficient
study design and execution. This will allow for lower study
costs while maintaining high study quality.

Conclusions: The cost-savings associated with reduced
SDV could serve as an incentive for industry to conduct
more observational studies with the confidence that the
quality of the results is not negatively impacted when
reduced SDV methods are employed. This may also pro-
vide a level of comfort to other consumers (providers and
patients) of the study results.
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863. The Current State of Validation of Administrative
Healthcare Databases in Italy: A Systematic Review

Iosief Abraha,1 Alessandro Montedori,1 Paolo Eusebi,1

Massimiliano Orso,1 Francesco Cozzolino,1 Rita De Florio,2

Maria Laura Luchetta.3 1Regional Health Authority of
Umbria, Perugia, Italy; 2Azienda Sanitaria Locale 2, Perugia,
Italy; 3Azienda Sanitaria Locale 3, Foligno.

Background: Health care databases assembled for admin-
istrative purposes are widely present at local and regional
level in Italy. However, their validity for research purposes
is unknown.

Objectives: To determine the number of administrative
healthcare databases that have been validated in Italy; the
type and number of diagnoses according to the Interna-
tional Classification Disease (ICD) that were validated;
the frequency of use of each validated ICD codes for phar-
macoepidemiological, epidemiologic and health services
research; and the quality of reporting of the published
studies.

Methods: A systematic review of electronic databases
including Medline, Embase, Web of Science, Google (up
to December 2011); Italian websites of healthcare services
at national, regional and local levels; reference list of
retrieved articles. Included studies used:

healthcare databases in any Italian territory routinely
and passively collecting data without an a priori research
question; the presence of health outcome, medical investi-
gation or procedure at a patient level data; the use of a
validation process. No language restriction was used.
Studies using databases that were not truly administrative
(e.g., cancer registries, epidemiology surveillance etc.) were
excluded. Two pair of authors reviewed the articles for
inclusion. Study citations were searched (via Scopus) to
explore further use of the validation for research purposes.
Quality of reporting was measured using appropriate
checklist (Benchimol, J Clin Epidem 2011).
Results: A total of 7,214 references were evaluated, result-
ing in 178 publications. The studies were from national
(n = 23), regional (n = 81), local (n = 16), hospital
(n = 58) setting and covered 205 diagnosis using the
ICD-9 or ICD-10 codes. Only five databases validated the
following diagnoses: gastrointestinal perforation and
bleeding, stroke, diabetes, amyotrophic lateral sclerosis.

Conclusions: Despite the widespread presence of adminis-
trative databases in Italy very few codes were validated.
Administrative databases in Italy need extensive process
of validation of multiple diagnoses codes to perform high
quality pharmacoepidemiological and therapeutic risk
management research.

864. Efficient Source Data Verification in Non-Interventional
Studies: Literature Review of Current Methods

Erica JM Velthuis,1 Margaret S Richards,2 Edmond S
Malka.2 1Epidemiology and Health Outcomes, Global Late
Stage Research, PPD, Bennekom, Netherlands; 2Epidemiology
and Health Outcomes, Global Late Stage Research, PPD,
Morrisville, NC, United States.

Background: Drug research and surveillance after
approval becomes more and more important. Non-inter-
ventional studies are effective in studying safety and effec-
tiveness in ‘‘real life settings’’. Lack of specific regulatory
requirements for source data verification (SDV) leaves
sponsors to determine the method and level of SDV to
ensure quality. It is more a company’s decision to decide
whether to do 100% SDV for all patients or to do 100%
SDV of key data or otherwise.

Objectives: A literature review was performed to deter-
mine the current methods of SDV in published observa-
tional studies.

Methods: Google Scholar and Pubmed searches were
used to retrieve relevant publications. The term ‘‘source
data verification’’ was used in combination with the terms
‘‘observational study’’ and ‘‘non-interventional study’’.
Articles readily available in full text were included for
analysis. The methods sections were screened to determine
the level of SDV applied. If multiple publications referred
to a single study or registry, only one representative publi-
cation was selected for inclusion.

Results: Of the observational studies detected, 21 studies
elaborated briefly on the way SDV was performed in
their study. No SDV was performed in five studies, the
remaining 16 studies performed 100% SDV on a percent-
age of the patients (median 10%). Generally, studies lar-
ger than 1,000 subjects sought to verify data sources for
up to 10% of their population. One of these sixteen stud-
ies additionally performed SDV on a number of critical
data points.

Conclusions: The way SDV is performed in non-interven-
tional studies is not routinely specified in the methods sec-
tion of publications. In those publications that did
elaborate on study quality, the level of SDV ranges
between 0% and 100%, with large (n > 1,000 subjects)
observational studies restricting the level of SDV to a
maximum of 10%. The investigators rather preferred to
perform 100% SDV for all data for a certain percentage
of patients then do 100% SDV of certain key variables
only.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002

400 ABSTRACTS OF THE 28TH
ICPE 2012



865. The Use of Gastrointestinal Protection for NSAID and
Low-ASA Users: A Longitudinal Quality Study of
Continuation across Hospitalisation

Michael D Larsen, Jesper Hallas. Research Unit of Clinical
Pharmacology, University of Southern Denmark, Odense,
Denmark.

Background: An increasing proportion of patients with
incident peptic ulcer in Denmark, have been reported to
be users of NSAIDs. It seems that the constant incidence
of uncomplicated peptic ulcer can be a result of the
increasing use of NSAID and ASA without concurrent
use of gastrointestinal protection (GI protection).

Objectives: This study evaluates appropriate use of GI
protection during NSAID and low doses of ASA (Lo-
wASA) treatment according to the recommendations in
an elderly (+75) hospitalised population. It is a pilot
study for a comprehensive register study of continued care
across hospitalisation.

Methods: We preformed three cross-sectional analyses:
before, during and after hospitalisation at Odense Univer-
sity Hospital linking a prescription register in primary care
and hospital electronic medical records. The prevalence of
proton pump inhibitors and H2-receptor antagonists was
used as a measurement for appropriate GI protection.
The hospital physicians’ prescriptions of new initiated
NSAID and LowASA treatments during hospitalisation
were similarly analysed analysed according to concomi-
tant risk factors.

Results: Sixty-two users of NSAIDs and 376 users of Lo-
wASA were included. In total, 17% and 54%, respec-
tively, were admitted with suboptimal GI protection and
without any changes during the hospitalisation. At admis-
sion, the prevalence of patients using no GI protection
was 24% and 16%, respectively. Of these, 69% of NSAID
users discontinued the use of NSAIDs, and 13.4% contin-
ued with addition of GI protection during hospitalisation.
For patients using LowASA, 54% discontinued and
26.4% continued with addition of GI protection during
hospitalisation. In hospital, there were 18% and 32%,
respectively, newly initiated prescribings of NSAIDs or
LowASA without GI protection.

Conclusions: The adherence to the recommendations of
GI protection during NSAID and LowASA treatment
was low, for patients admitted to hospital. At hospitalisa-
tion, the physicians modify the treatment according to the
recommendations, but when hospital physicians initiated
new NSAID and LowASA treatment, the adherence to
recommendation was equally low.

866. Inappropriate Use of Gastroprotective Agent for Non-
Steroidal Anti-Inflammatory Drug Therapy: A Hospital Cross
Sectional Study

Jarir At Thobari. Dvision of Pharmacoepidemiology and
Pharmacoeconomy, Pharmacology and Therapy, Faculty of
Medicine, Universitas Gadjah Mada, Yogyakarta,
Yogyakarta, Indonesia.

Background: NSAIDs and COX2 have been associated
with an increased risk of upper GI complications, in par-
ticular when risk factors are present. It is recommended
that gastroprotective agents (GPAs) (i.e., misoprostol,
proton-pump inhibitors, or H2 receptor antagonists) be
taken concomitantly to prevent upper GI complications.
Patients with Osteoarthritis and Rheumatoid Arthritis
required long-term treatment with NSAID, however, an
inappropriate (overuse/underuse) prescription of GPAs
for these patients has been reported.

Objectives: This study aimed to investigate the appropri-
ateness of concomitant GPAs among long term users of
NSAIDs/COX2 in hospital setting in Indonesia.

Methods: We analyzed data on age, sex and dispensed
drugs from a general hospital prescribed drugs register on
2009–2010 in Yogyakarta, Indonesia. It was located 2,060
prescriptions containing at least one NSAID/COX2 for
1868 patients with Osteoarthritis and Rheumatoid Arthri-
tis. The presence of risk factors for NSAID-related gastro-
intestinal event and the GPAs used were registered. GPAs
was considered appropriate/inappropriate used according
to the current guidelines.

Results: Co-prescribing of GPAs were used by 763
(42.4%) of NSAID/COX-2 users. GPAs use was higher in
females than in males and decreased in older age groups
in both sexes. Meloxicam, piroxicam, glucosaminoglycan,
and natrium diclofenac were mostly used concomitantly
with GPAs. An underuse of GPAs was observed in 54.4%
of ‡65-year-old, whereas an overuse occurred in 40.4% of
£65-year-old patients without any risk factor. Concomi-
tant therapy with either steroids (odds ratio [OR]: 1.22) or
anticoagulants (OR: 1.50), and history of GI events (OR:
1.75) were significant predictive factors of inappropriate
gastro protection.

Conclusions: Appropriate concomitantly use of gastro-
protective agents for long term NSAID users in patients
with Osteoarthritis and Rheumatoid Arthritis needs to be
promptly implemented, as its inappropriate use is notice-
ably increasing ethical and economic concerns.
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867. Does Medication Adherence Itself Confer Fracture
Protection? An Investigation of the Healthy Adherer Effect in
Observational Data

Jeffrey R Curtis,1,2 Huifeng Yun,2,4 Jeff Lange,3 Robert
Matthews,2 Kenneth G Saag,1,2 Elizabeth Delzell.2 1Division
of Clinical Immunology and Rheumatology, Department of
Medicine, University of Alabama at Birmingham, Birmingham,
AL, United States; 2Department of Epidemiology, University
of Alabama at Birmingham, Birmingham, AL, United States;
3Procter Gamble, Mason, OH, United States; 4Department of
Health Care Organization and Policy, University of Alabama
at Birmingham, Birmingham, AL, United States.

Background: Prior studies have shown a relationship
between bisphosphonate (BP) adherence and reduced
fractures. The extent to which fracture-adherence analyses
might be confounded by the healthy adherer effect in real-
world settings is unclear.

Objectives: To quantify the association between high
adherence to different medications and fracture risk.

Methods: Using national U.S. Medicare data from
2006 to 2009, we identified patients with a new clinical
fracture at the hip, spine, humerus, or wrist. Among
these individuals, we defined three mutually-exclusive
cohorts who initiated various therapies within 9 months
post-fracture: (1) oral BPs; (2) selective serotonin reup-
take inhibitors (SSRI), or 3) angiotensin converting
enzyme inhibitor, angiotensin receptor blocker, or cal-
cium channel blocker (ACE/ARB/CCB). These medica-
tions have hypothesized favorable, unfavorable, and
neutral effects on fracture risk, respectively. Adherence
was categorized as high (MPR ‡ 80%), low (MPR <
50%), or intermediate (MPR 50 to <80%). Cox pro-
portional hazards models evaluated the association
between hip and major osteoporosis fracture (hip, spine,
humerus, or wrist) and high (vs. low) adherence within
each medication group.

Results: We identified new users of oral BPs (n = 2043),
SSRIs (n = 2485), and ACE/ARB/CCB (n = 1804) who
initiated these therapies after fracture. Within each cohort,
~50% of patients had ‡80% adherence 6 months after ini-
tiation. Crude rates and adjusted hazard ratios for hip
and major fractures showed that high adherence with BPs
decreased both hip (HR = 0.64, 95% CI 0.37–1.12) and
major fracture risk (HR = 0.61, 0.44–0.83), high adher-
ence with SSRIs increased hip (HR = 2.12, 1.31–3.44)
and major fracture risk (HR = 1.45, 1.07–1.98), and high
adherence with ACE/ARB/CCBs was neutral toward
fracture risk (hip HR = 1.35, 0.67–2.77, major fracture
HR = 1.10, 0.74–1.63).

Conclusions: This study did not find evidence that medica-
tion adherence itself conferred a fracture benefit. Observa-
tional research on osteoporosis medication adherence and
fracture risk may not be confounded by the healthy adher-
er effect.

868. Patterns of Intravenous Vitamin D Use among
Hemodialysis Patients in the United States

Anne C Beaubrun,1 Abhijit V Kshirsagar,2 Betsy Sleath,1

Lily Wang,3 M Alan Brookhart.4 1UNC Eshelman School of
Pharmacy, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 2UNC Kidney Center,
University of North Carolina at Chapel Hill, Chapel Hill, NC,
United States; 3Cecil G. Sheps Center for Health Services
Research, University of North Carolina at Chapel Hill, Chapel
Hill, NC, United States; 4Gillings School of Global Public
Health, Department of Epidemiology, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United States.

Background: Injectable vitamin D agents are commonly
used to manage secondary hyperparathyroidism (SHPT)
in dialysis patients. SHPT has been associated with vari-
ous adverse outcomes including abnormalities in bone
metabolism and soft tissue and vascular calcification. Yet,
there is a lack of research documenting the patterns of use
of these agents.

Objectives: We sought to describe patterns and variations
in the use of the vitamin D formulations calcitriol, pari-
calcitol, and doxercalciferol in hemodialysis patients.

Methods: We studied hemodialysis patients in the United
States Renal Data System between January 1, 1999 and
December 31, 2008 with Medicare as a primary payer.
Annual percentages of patients treated with each type of
formulation were tabulated by race, sex, and age at dialy-
sis initiation. The geographical distribution of vitamin D
dose per patient was mapped at the state level.

Results: The study population consisted of 225,022
patients in 1999 and 315,608 patients in 2008. Intrave-
nous vitamin D use has increased sharply from 1999 to
2008 with 83.9% of patients treated with any vitamin D
formulation in 2008. The use of calcitriol has declined
since 1999, from 58.6% of patients in 1999 to 1.8% in
2008. As of 2008, paricalcitol is the most frequently
administered formulation. In 2008, the average dose
among black patients was 84% greater than among
white patients, 136 lg vs. 73.6 lg. Higher doses of vita-
min D are administered to patients in the southern
region of the country.

Conclusions: Vitamin D use has increased and parallels
the rise in use of paricalcitol and doxercalciferol. The
growing dominance of paricalcitol in the market suggests
that the window of opportunity may be closing to deter-
mine comparative effectiveness and safety of the vitamin
D agents using contemporary data. Given the known
pharmacologic differences in vitamin D formulations,
future research should focus on whether the formulations
differentially affect patient outcomes.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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869. Adherence to Anti-Osteoporosis Therapy in an Italian
Local Health Unit

Manuela Casula,1 Alessandro Filippi,2 Fioralba Decè,3 Luisa
Defendi,3 Luciana Gandolfi,3 Laura Perego,4 Rossana
Piccinelli,3AlbericoLCatapano,1ElenaTragni.1 1Department
of Pharmacological Sciences, University of Milan,
Epidemiology and Preventive Pharmacology Centre
(SEFAP), Milan, Italy; 2Italian Society of General Medicine
(SIMG), Florence, Italy; 3Pharmacoeconomics Unit, LHU of
Bergamo, Bergamo, Italy; 4Primary Care Department, LHU
of Bergamo, Bergamo, Italy.

Background: Although effective drugs for treatment of
osteoporosis are available, adherence to these medications
is currently low, with relevant impact on health outcomes.

Objectives: To analyze the adherence to anti-osteoporosis
drugs in a Local Health Unit (Northern Italy) and to
assess the influence of patient-related and drug-related fac-
tors.

Methods: Observational, retrospective study. Data on
prescriptions of anti-osteoporosis drugs (AOD) -years
2007–2008- were retrieved from the administrative data-
base of the local Pharmaceutical Service. Adherence was
described by compliance and persistence at one year.
Compliance was measured as medication possession
ratio (MPR); optimal compliance was MPR ‡80%. Per-
sistence was quantified by the number of days covered
until discontinuation of therapy; patients who stopped
treatment for >30 days were considered non persistent.
The impact of some anagraphic and clinical variables
was estimated using multivariate logistic regression
analyses.

Results: Out of 4,304 patients (87.9% women, mean age
71 years) with a first prescription of AOD in 2007, 63.6%
of patients had suboptimal levels of compliance (MPR <
80%) and 78.4% were non persistent. In regression anal-
yses, younger (<50 years) age was significantly associated
to poor compliance and no persistence (Odds Ratio [CI
95%] for adherence <80%: 2.437 [1.600–3.712] women
and 3.505 [1.145–10.729] men; hazard ratio [CI 95%] for
no persistence: 1.645 [1.336–1.981] women and 1.596
[1.082–2.352] men) and older (>75 years) age in women
(OR 1.207 [1.051–1.387]; HR 1.120 [1.040–1.207]). Daily
regimen was associated to poor compliance in women
(OR 4.296 [1.801–10.246] and to no persistence in both
genders (HRs 1.882 [1.364–2.596] women; 1.878 [1.146–
3.078] men) vs. weekly regimen.

Conclusions: In our study, measurements of compliance
and persistence identified 63% of subjects with discontinu-
ous treatment and insufficient drug supply. Age and fre-
quency of administration were strongly associated with
adherence. These findings support the need for health
intervention strategies to improve the performance of
patients on therapy.

870. Prescribing of Strong Opioid Analgesics by UK Primary
Care Physicians from 2000 to 2010

Che Suraya Zin,1,2 Li-Chia Chen,1 Roger D
Knaggs.1 1Division for Social Research in Medicines and
Health, The School of Pharmacy, University of Nottingham,
Nottingham, United Kingdom; 2Kulliyyah of Pharmacy,
International Islamic University Malaysia, Kuantan, Pahang,
Malaysia.

Background: An increasing trend in opioid prescribing
over the past 10 years has been reported, and this trend
was associated with increasing incidences of dependence
and misuse, healthcare resources consumption and death
rate in the United States. However, little is known about
the opioids prescribing in primary care settings in the Uni-
ted Kingdom (UK).

Objectives: This study evaluated the utilisation trends of
strong opioid analgesics prescribed for pain management
in the UK primary care settings.

Methods: This cross-sectional study was conducted from
2000 to 2010 using the General Practice Research Data-
base, which is a large computerized health care database
collected from 639 primary care practices throughout the
UK. Prescribing data of patients who were prescribed
strong opioid-containing drugs (buprenorphine, fentanyl,
morphine and oxycodone) for pain management were
extracted by using specific product codes. Total number
of prescriptions for each drug was calculated. Descriptive
statistics and simple linear regression were used to evalu-
ate the proportion and annual trend of number of pre-
scriptions.

Results: A total of 2.77 million prescriptions were identi-
fied for study drugs over the 11 years study period. Of
those prescriptions, morphine was the most frequently
prescribed category (n = 1.39 million, 50%), followed by
fentanyl (n = 487,771, 18%), buprenorphine
(n = 474,869, 17%) and oxycodone (n = 424,126, 15%).
The trends of prescribing for all study drugs significantly
increased (p < 0.001) from 2000 to 2010. Prescribing of
oxycodone increased the most (10,960%) compared with
buprenorphine (1,707%), fentanyl (1,135%) and mor-
phine (394%).

Conclusions: This preliminary study showed that the pre-
scribing trend for strong opioid analgesics in the UK has
increased significantly in the past 11 years. Further studies
are required to understand the reasons for the increasing
prescribing trend, quantify the opioid prescribing doses
and test the association between increasing opioid utilisa-
tion and clinical outcomes.

� 2012 The Authors
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871. Profile of Use of Anti-Tumor Necrosis Factor (anti-TNF)
Agents in Rheumatoid Arthritis Patients in a Brazilian
Healthcare Database, 2008–2010

Felipe Ferré,1 Cristiano S Moura,2 Adriana M Kakehasi,3

Augusto A Guerra-Júnior,1 Grazielle D Dias,4 Alessandra M
Almeida,1 Marina A Machado,4 Walter L Santos,5 Odilon V
Queiroz,4 Eli Iola G Andrade,4 Mariângela A Cherchiglia,1

Francisco A Acurcio.1 1Social Pharmacy, Federal University
of Minas Gerais, Belo Horizonte, MG, Brazil;
2Multidisciplinar Institute of Health, Federal University of
Bahia, Vitoria da Conquista, Bahia, Brazil; 3Locomotor
System, Federal University of Minas Gerais, Belo Horizonte,
MG, Brazil; 4Social and Preventive Medicine, Federal
University of Minas Gerais, Belo Horizonte, MG, Brazil;
5Computer Science, Federal University of Minas Gerais, Belo
Horizonte, MG, Brazil.

Background: Anti-TNF drugs have been increasingly used
in patients with rheumatoid arthritis (RA) and were
recently included in the list of medications eligible for gov-
ernmental reimbursement in Brazil.

Objectives: To describe the pattern of use of anti-TNF
drugs among RA patients in Minas Gerais state, Brazil.

Methods: APAC/SIA, a national administrative database
that provides information on high cost procedures covered
by the Brazilian National Health System, was used to
identify a cohort of new users of Anti-TNF agents. Proba-
bilistic record linkage was used to match registers prescrip-
tions issued to the same patient. New users were defined
as individuals aged over 18 years who had a first phar-
macy claim for a prescription of a anti-TNF drug (ada-
limumab, infliximab or etanercept) with a index date
within the period from January 2008 through December
2010, and who had not been prescribed with any anti-
TNF drug during the 6 months prior to the index date.
Social and demographic characteristics of patients, costs
and the frequency of anti-TNF agent dispensed were ana-
lyzed.

Results: Among the population enrolled in the database
from 2008 to 2010, a total of 5,668 individuals (6.6%)
were identified as RA patients and 1,389 as new users of
anti-TNF (1.6% of all patients and 24.5% of RA
patients). Over 75% of these users (1,058) were female
and mean age at first prescription was 50.2 ± 12.9 years.
Most of patients (49%) were entered in the cohort in the
year of 2010. Adalimumab was the most common drug
prescribed (51.3%). Overall cost of treatment with anti-
TNF was US$ 2.6 million in 2008 and US$ 3.8 million in
2010, an increase of 46%.

Conclusions: Probabilistic record linkage method was
effective for linkage of APAC/SIA data. The linked data-
base offers a longitudinal perspective of RA patients
under anti-TNF treatment and creates a powerful
resource to explore safety and cost-effectiveness of these
new RA therapies.

872. Missing Data in Questionnaire Based Studies-
Methodological Challenges and Success of a Regression-Based
Imputation Model

Anna Gilchrist,1 Edward Tong,1,2 Debbie Layton,1,2 Carole
Fogg,1,2 Saad Shakir.1,2 1Drug Safety Research Unit,
Southampton, United Kingdom; 2University of Portsmouth,
Portsmouth, United Kingdom.

Background: In observational safety research, selection
bias can occur if pts are excluded because of missing data.
Methods of dealing with missing values include estimation
(imputation) and sensitivity analysis.

Objectives: To explore a regression-based imputation
method for dealing with missing data in a Prescription-
Event-Monitoring (PEM) study of Bonviva (Ibandronic
acid).

Methods: Exposure data were collected via prescriptions
(Rx) issued by GPs between November 05-November
2007. Outcome data were collected via forms sent at least
6 months after 1st Rx. Pack size (1 or 3 tablets) requested
to determine exposure period. Of 11,034 forms rtnd, pack
size missing for 2,746 (24.9%). Completed forms revealed
possible association between non-missing data (e.g., age)
and pack size. Based on this, a regression-based imputa-
tion model was developed. Data were assumed to be miss-
ing at random, implying probability of missing outcome
Y not dependent on Y after controlling for observed X co-
variates. Single random imputation used to estimate miss-
ing values. A single random logistic regression model with
pack size as binary outcome was fitted with the covariates
from pt and event data as predictors. Interaction between
age and sex included in the fit. The model was trained on
the non-missing outcome data and imputed for pts with
missing pack size.

Results: Results indicated several covariates were signifi-
cantly associated with pack size including age, sex, his-
tory of dyspepsia, bisphosphonates, oral steroid and
anticoagulants. Imputations suggested that of 2,746
patients with missing data, 1,750 (63.7%) were prescribed
1 pack; 996 (36.3%) were prescribed three pack. These
findings were consistent with manufacturer (Roche) sales
data and NHS Rx Services Prescribing Analysis and Cost
data.

Conclusions: Missing data on exposure can lead to inap-
propriately calculated exposure windows resulting in
biased effect estimates. The single random imputation
approach allowed pack size to be imputed for individual
pts based on their non-missing pt-specific information.
This method allows exposure periods for pts with missing
information to be estimated and treatment periods for the
entire cohort to be calculated.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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873. Does the Dosing Regimen Affect Refill Adherence for
Bisphosphonates?

Anna K Jönsson,1,2,3 Eva Lesén,1,4 Anders Carlsten,5

Karolina Andersson Sundell,1 Ann-Charlotte Mårdby.6
1Nordic School of Public Health, Gothenburg, Sweden;
2Department of Drug Research/Clinical Pharmacology,
Faculty of health Sciences, Linköping University, Linköping,
Sweden; 3Department of Clinical Pharmacology, County
Council of Östergötland, Linköping, Sweden; 4Nordic Health
Economics AB, Gothenburg, Sweden; 5Medical Products
Agency, Uppsala, Sweden; 6Social Medicine, Department of
Public Health and Community Medicine at the Institute of
Medicine, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden.

Background: Oral bisphosphonates are not as effective in
reducing the risk of osteoporotic fractures as they could
be due to low adherence rates. One reason for low adher-
ence is the complex dosing regimens for bisphosphonates
which could interfere with daily life.

Objectives: To examine differences in refill adherence and
persistence between daily and weekly dosing of bisphosph-
onates using Continuous measure of Medication Acquisi-
tion (CMA) and the Maximum gap methods with focus
on sensitivity to definitions.

Methods: Individuals aged 18–85 years who filled a bis-
phosphonate prescription between 1 July 2006 and 30
June 2007 and who had not purchased bisphosphonates
in the prior year were followed until date of emigration,
death, end of treatment or until 2 years after their index
date. The data was collected by linkage between the
Swedish Prescribed Drug Register, the National Patient
Register and the Total Population Register. Number of
days’ supply was estimated based on instructions from
the prescriber by developing an algorithm, which was
validated by all authors in equal parts. Based on the
dose regimen the patients were divided in two groups: 1
tablet daily and 1 tablet weekly. Analyses on refill adher-
ence and persistence are currently in progress. Persis-
tence is defined as the number of days from the first
prescription until the end of duration of the last pre-
scription with a grace period of 90 days. Refill adherence
is estimated with the CMA (cut-off ‡80%) and the max-
imum gap method (cut-off 45 days). The impact of alter-
ing definitions, e.g., hospitalization, length of the
observation period, and accumulation of medicines, will
be analyzed.

Results: The study included 13,433 incident bisphospho-
nate users. Preliminary results show that 92% (12,311
patients) of these patients were using one tablet per week
and 3% (371 patients) one tablet per day. The group using
one tablet per week consisted of 1,871 men and 10,440
women, with a mean age of 69 years. The patients using
one tablet per day consisted of 58 men and 313 women,
with a mean age of 66 years.

Conclusions: In Sweden, the majority of bisphophonate
users are women. A dosage regimen of one tablet per week
is more common than one tablet daily.

874. Methodological Considerations for Examining OTC
NSAID Exposure and Its Effects on Health Outcomes Using
EMR Database

Niki Palmetto,1 Nataliya Volkova,1 Richard S Swain,2 Kathy
Fraeman,2 Matthew W Reynolds.2 1Pfizer Inc, New York,
NY, United States; 2Epidemiology and Database Analytics,
United BioSource Corporation, Lexington, MA, United States.

Background: It is challenging to examine the health effects
of exposure to over the counter (OTC) medications, such
as certain NSAIDs, due to the lack of reliable information
on utilization of these products captured in electronic
healthcare records databases (relative to prescription
products). Identifying a data source with reliable informa-
tion on OTC medications would be a valuable asset to
pharmacoepidemiology.

Objectives: To evaluate if a large Electronic Medical
Record (EMR) from MedMining can serve as an appro-
priate data source for evaluation of OTC NSAID expo-
sure in patient populations expected to be using NSAIDs
(GI bleed patients and chronic pain patients) and examine
what methodological issues would need to be addressed.

Methods: A large Electronic Medical Record (EMR)
database from MedMining was identified as a possible
source of data to examine OTC NSAID exposure among
GI bleed and chronic pain patients. Several key issues
were identified and evaluated for successful leveraging of
this database for OTC drug research questions.

Results: Researchers aimed to comprehensively capture
NSAID use, as well as to accurately distinguish between
OTC and Rx use. Multiple methods for capturing any
NSAID use were evaluated, including physician directed
orders, patient-reported use, as well as notation in medical
charts. Multiple methods for distinguishing between OTC
and Rx were also explored, including whether the physi-
cian wrote an Rx or OTC order, as well as according to
the dose of the NSAID. Further, we evaluated the ability
to capture duration of use utilizing available start and stop
date information.

Conclusions: Researchers examined multiple methods of
capturing NSAID use, and distinguishing OTC and Rx
use in this EMR database. It appears that in utilizing these
methods, this EMR database provides reliable informa-
tion on OTC NSAID exposure when compared with the
available literature regarding prevalence of use amongst
GI bleed patients.

� 2012 The Authors
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875. Correlates of Acetaminophen-Containing Product
Knowledge

Judith P Kelly,1 David W Kaufman,1 Jeffrey M Rohay,2

Mary K Malone,3 Rachel B Weinstein,4 Saul
Shiffman.2 1Slone Epidemiology Center, Boston University,
Boston, MA, United States; 2Pinney Associates, Pittsburgh,
PA, United States; 3Appleseed Consumer Insight, Arlington,
MA, United States; 4Janssen Research Development,
Titusville, NJ, United States.

Background: Acetaminophen is contained in hundreds of
OTC and Rx products; lack of knowledge of dosing
instructions and which medicines contain acetaminophen
can increase the risk of overuse and liver damage.

Objectives: Examine the relation of various factors such
as attitudes about medications, label reading behavior,
and medication use characteristics to product knowledge
among acetaminophen users.

Methods: Adult subjects were enrolled from an internet
panel in 2010, and recorded their medication use prospec-
tively on a daily basis for 7 days. Acetaminophen prod-
ucts taken were identified from a comprehensive list. An
exit survey elicited attitudes, label reading, knowledge of
product ingredients and dosing directions, demographics,
medical history, and the SF-12 questionnaire on health
status. Because lack of accurate knowledge about any one
product could be sufficient to increase the potential for
excessive use, knowledge was considered ‘‘correct’ only if
correct for all products taken. Logistic regression assessed
the contribution of multiple variables to knowledge about
product use directions.

Results: Among 3,618 users, 53% correctly identified
acetaminophen as an ingredient of all products they had
used during the diary period; 49% knew the correct inter-
val between doses. Knowledge of the maximum amount
to take at one time and in one day was 90% and 65%,
respectively. Twenty-two percent had correct knowledge
of each of the four label directions. Knowing that their
product(s) contained acetaminophen was more common
in people who used one drug (63%) than in those taking
>1 (36%) and in users of OTC single ingredient prod-
ucts compared to OTC combination products (72% vs.
40%). Knowledge was positively associated with better
physical health, the attitudes that one should comply
with OTC and Rx directions for use and know the ingre-
dients of products used; inverse associations were
observed with daily smoking, nonwhite race, and the atti-
tude that one should make one’s own decisions about
medication use.

Conclusions: There is substantial room for improving
users’ knowledge about ingredients and proper dosing of
acetaminophen products. Correlates of product knowl-
edge provide clues for targeting education efforts to pro-
mote safe use.

876. Acetaminophen Use Patterns Associated with Label
Deviations

Jeffrey M Rohay,1 Saul Shiffman,1 Judith P Kelly,2 Mary K
Malone,3 Rachel B Weinstein,4 David W Kaufman.2 1Pinney
Associates, Pittsburgh, PA, United States; 2Slone
Epidemiology Center, Boston University, Boston, MA, United
States; 3Appleseed Consumer Insight, Arlington, MA, United
States; 4Janssen Research Development, Titusville, NJ, United
States.

Background: Acetaminophen is an active ingredient in
many OTC and Rx products used to treat pain. Some
acetaminophen products are single ingredient (SI); others
are combined with other active ingredients (CO). There is
concern that users may not follow label directions and
thereby be exposed to excess doses of acetaminophen.

Objectives: To determine associations between particular
products and uses, and deviations from label directions
regarding concomitant use of multiple acetaminophen
products, redosing too soon, and exceeding the maximum
1-time dose.

Methods: Of 3,618 US adults from an on-line research
panel completed medication diaries for 7 consecutive days
in summer 2010, reporting 25,878 medication occasions.
GEE analyses related particular products to label devia-
tions. Rx products, lacking uniform instructions, were
excluded from 1-time dose analyses and assumed a 4-hour
dosing interval.

Results: A concomitantly taken product was more likely
to be Rx (OR = 2.0, 1.5–2.6) or OTC CO (1.7, 1.3–2.1)
than OTC SI. Use too soon was less likely in Rx vs. OTC
SI (0.3, 0.2–0.8). Among OTC SI, 650 mg 8-hour
extended release products were more likely to be redosed
too soon (2.9, 1.9–4.6), particularly those whose name
included arthritis vs. 8 hours (2.6, 1.5–4.4). The 1-time
dose was more likely exceeded for OTC SI products than
OTC CO products (2.4, 1.7–3.3). Concomitant use was
more likely when treating cold/flu/sinus symptoms (1.7,
1.3–2.2); redosing too soon (1.4, 1.1–2.0) and exceeding
the 1-time dose (2.1, 1.5–2.9) were more likely when treat-
ing pain.

Conclusions: Deviations from label instructions for acet-
aminophen products varied with products and symptoms.
Concomitant use was more likely when OTC CO and/or
Rx products were used and when treating cold symptoms.
This suggests the need to reinforce current directions not
to take multiple acetaminophen containing products, and
perhaps better identification of products containing acet-
aminophen. Redosing too soon and exceeding the recom-
mended dosage was more likely among OTC SI products.
These findings can be used to inform interventions to
reduce acetaminophen use that deviates from label
directions.
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877. Consumption of Anti-Osteoporosis Medications in Spain

M Esther Salgueiro,1 Gloria Manso,1 Xavier Castells,2

Francisco J Jimeno,1 Lucı́a Ordoñez,1 Verónica Gonzalez,3

Alfonso Rodrı́guez,3 Dolors Capellà.2 1Centro de
Farmacovigilancia de Asturias, Facultad de Medicina.
Universidad de Oviedo, Oviedo, Spain; 2Farmacologia,
Facultat de Medicina, Universitat de Girona, Girona, Spain;
3División de Farmacoepidemiologia y Farmacovigilancia,
Agencia Española de Medicamentos y Productos Sanitarios,
Madrid, Spain.

Background: Anti-osteoporosis medications are fre-
quently prescribed in Spain Recently, changes in the crite-
ria to diagnosis osteoporosis, in the pharmacological
treatments available and in the knowledge of their safety
have been produced and they could have induced changes
in the consumption of these medications.

Objectives: The aim of this study was to analyze the tem-
poral trends of consumption of anti-osteoporosis medica-
tions in Spain between 2000 and 2008 and the influence in
the consumption induced by the information sheets about
the safety of hormone replacement treatment and stron-
tium ranelate published by the Spanish Agency of Medi-
cines and Health Products.

Methods: Data of purchase of anti-osteoporosis medica-
tions from 2000 to 2008 were obtained from the ECOM
database of the Spanish Ministry of Health, which con-
tains the pharmacy sales data of medicinal products reim-
bursed by the Spanish National Health Service. Data of
consumption of anti-osteoporosis medications were
expressed as defined daily dose per 1,000 inhabitants per
day to women aged 50 or more.

Results: During the period of study, the consumption of
anti-osteoporosis medications showed a continuous
increase. The greater rise was observed with bisphospho-
nates, particularly alendronate and risedronate in their
weekly formulations. The consumption of strontium rane-
late was small but continuously increased and the new
information about their safety in 2007 showed no effect
on its consumption. The use of hormone replacement
treatment remained stable until 2003, and from then
showed a continuous decrease until 2008. Raloxifene use
increased from 2000 to 2004 and decreased thereafter,
calcitonins use decreased uninterruptedly and teriparatide
was infrequently used.

Conclusions: This study shows a marked change in the
treatment of osteoporosis in Spain, which includes an
important increase of anti-osteoporosis medications use,
particularly of bisphosphonates and a decrease of hor-
mone replacement treatment use secondary to the new
information about their safety.

878. Is It Important To Focus on the Treatment of
Osteoporosis in Both Genders?

Ria Benko, Andrea Bor, Peter Doro, Maria Matuz,
Zsuzsanna Biczok, Reka Viola, Gyongyver
Soos. Department of Clinical Pharmacy, University of
Szeged, Szeged, Hungary

Background: It is estimated that 900 thousand people suf-
fer from osteoporosis in Hungary above 50 years of age.
This condition highly increases the risk of fractures of ver-
tebra and hip-bone, which often lead to fatal conse-
quences. Regarding osteoporosis, we mainly consider
women, although the disease affects significant portion of
men: about 300,000 males in Hungary.

Objectives: To analyze the differences in the prevalence of
osteoporotic fractures (using hip-fractures as an indicator)
among men and women in Hungary, and to compare the
elements and differences of therapeutic protocols of osteo-
porosis.

Methods: Our crude data came from the database of
Tables of basic data on Hungarian health care regarding
the year 2008. We standardized data for gender and age.

Results: In 2008 the total number of hip-fractures was
18,100, from which 12,393 were women and 5,707 were
men. The incidence of fractures shows enormous increase
above 65 years of age: while between 65 and 69 years the
rate of hip-fractures was similar in both genders (281/
100,000 inhabitants in males and 279/100,000 inhabitants
in women), above the age of 85, this rate was 3,184/
100,000 inhabitants in the female, and 1,907 in the male
population. Considering the national therapeutic protocol
of primary osteoporosis (postmenopausal and senile), bis-
phosphonates are the first choice drugs in both gender,
however female patients receive strontium ranelate if the
bisphosphonate use is contraindicated, while males teri-
paratide is given.

Conclusions: Since not only a large portion of the female
population is affected by osteoporosis, but also a huge
portion of the males, the prevention of fractures should be
highly important in both genders, for which the screening
of the population at risk and the appropriate treatment
could be a good manner.

879. Non-Steroidal Anti-Inflammatory Drugs and Colorectal
Cancer Progression and Survival: A Systematic Review

Úna C Mc Menamin,1 Liam J Murray,1 Claire Higgins,1

Carmel M Hughes,2 Chris C R Cardwell,1 Marie M
Cantwell.1 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: Multiple sources of evidence have demon-
strated a strong inverse association between non-steroidal
anti-inflammatory drug (NSAIDs) use and colorectal can-
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cer (CRC) risk. It is unclear however if NSAID use is
associated with improved prognosis for patients with
CRC.

Objectives: To summarise the available evidence on the
association between NSAID use and disease progression
and survival among individuals with newly diagnosed
CRC.

Methods: Using terms for CRC and NSAIDs, MED-
LINE, EMBASE and Web of Science were searched up to
June 2011 without language restriction for studies that
used clinically relevant outcomes for CRC such as CRC
mortality, progression-free survival (PFS), disease-free
survival (DFS) and recurrence-free survival (RFS). Unad-
justed results for NSAID use vs. non-use were combined
using random effects meta-analysis.

Results: Twelve studies met the inclusion criteria, six
randomised controlled trials (RCTs), five cohorts and
one case–control. Sample sizes ranged from 35 to 2,434
and follow-up varied from 1 to 12 years. Observational
studies of aspirin use after CRC diagnosis were associ-
ated with reduced CRC mortality (HR 0.71, 95% CI
0.83–0.95), overall mortality (HR 0.65, 95% CI 0.65–
0.97), DFS (HR 0.89, 95% CI 0.59–1.35) and RFS (HR
0.45, 95% CI 0.21–0.97). No association was observed
for prediagnostic aspirin use and CRC mortality when
risk estimates from four observational studies were com-
bined (OR 0.92, 95% CI 0.75–1.11). The six RCTs
reported no significant differences in PFS, DFS, and
RFS among patients assigned to NSAIDs (celecoxib/ro-
fecoxib) and due to heterogeneity amongst these studies,
a meta-analysis was inappropriate.

Conclusions: Although there is a strong inverse relation-
ship between NSAID use and CRC risk, at present, there
is insufficient evidence of a protective effect of post-diag-
nostic use of NSAIDs/aspirin against progression of colo-
rectal cancer. Additional data from cohort studies and
RCTs is required.

880. Exposure to Non Steroidal Anti-Inflammatory Drugs and
Risk of Cervical Intraepithelial Neoplasia Grade III

Janine A Glover,1 Jessica C Wilson,2 Liam J Murray,1 Lesley
A Anderson,2 Christopher R Cardwell,2 Marie M Cantwell,2

Carmel M Hughes.1 1Centre for Health Improvement,
Queen’s University Belfast, Belfast, County Antrim, United
Kingdom; 2Centre for Public Health, Queen’s University
Belfast, Belfast, County Antrim, United Kingdom.

Background: Epidemiological studies have suggested
that exposure to non-steroidal anti-inflammatory drugs
(NSAIDs) and aspirin is associated with a reduced risk
of several cancers and pre-malignant lesions via the
inhibition of cyclooxygenase-2 (COX-2). This chemo-
preventive potential may extend to cervical intraepitheli-
al neoplasia (CIN) lesions which to date has not been
studied.

Objectives: The aim of this study was to investigate the
association between NSAID exposure and risk of CIN
grade III.

Methods: A nested case–control study was conducted
within the General Practice Research Database (GPRD).
Cases (n = 4,594) were females diagnosed with primary
CIN grade III between 1st January 1995 and 31st Decem-
ber 2010. Controls (n = 18,820) were matched to cases
(at date of diagnosis) on year of birth, sex and general
practice. Conditional logistic regression analyses were
used to calculate odds ratios (OR) and 95% confidence
intervals (CI) for the association between NSAID expo-
sure and risk of CIN III.

Results: Primary analyses examining exposure to NSA-
IDS during the 5 years prior to the index date (excluding
1 year before) found no association between ever NSAID
use and risk of CIN III: OR 1.03 (0.96–1.10). A similar
null association was observed between the cumulative
number of NSAID prescriptions received and risk of a
diagnosis. Further analyses found no overall association
between NSAID dose (highest users of NSAIDs OR 0.91
[0.81–1.03], non-aspirin NSAIDs OR 0.91 [0.81–1.03] or
high-dose aspirin OR 0.90 [0.40–2.00]) and risk of CIN III
and no dose dependent response.

Conclusions: This study found no association between use
of any NSAID and risk of CIN III.

881. Use of Non-Steroidal Anti-Inflammatory Drugs and
Heart Failure Risk in the Safety of Non-Steroidal Anti-
Inflammatory Drugs (SOS) Project

Andrea Arfè,1 Bianca Kollhorst,2 Tania Schink,2 Edeltraut
Garbe,2 Ron Herings,3 Huub Straatman,3 René Schade,4

Marco Villa,5 Silvia Lucchi,5 Federica Nicotra,1,6 Vera
Valkhoff,4 Silvana Romio,4 Frantz Thiessard,7 Martijn
Schuemie,4 Cristina Varas Lorenzo,8 Antoine Pariente,7

Miriam Sturkenboom,4 Antonella Zambon.1 1Department of
Statistics, University of Milano-Bicocca, Milan, Italy; 2BIPS-
Institute for Epidemiology and Prevention Research, Bremen,
Germany; 3PHARMO Institute, Uthrech, Netherlands;
4Department of Medical Informatics, Erasmus University
Medical Center, Rotterdam, Netherlands; 5Local Health
Authority ASL Cremona, Cremona, Italy; 6Department of
Quantitative Methods for Economics and Business, University
of Milano-Bicocca, Milan, Italy; 7University Victor Segalen,
Bordeaux, France; 8RTI Health Solutions, Barcelona, Spain.

Background: Little evidence is available on the Heart Fail-
ure (HF) risk associated with use of individual Non-Ste-
roidal Anti-Inflammatory drugs (NSAIDs).

Objectives: Assess the HF risk associated with NSAIDs
use.

Methods: Data is being retrieved from seven European
databases (DBs) covering different study periods: IPCI
and PHARMO (the Netherlands); SISR, OSSIFF and
PEDIANET (Italy); GePaRD (Germany); THIN (UK).
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A case–control study, nested in a NSAIDs new-users adult
cohort (‡18 years), is being carried out in each DB using
common harmonized definitions for HF and relevant
comorbidities. The cases are all patients with an HF hos-
pitalization during follow-up. The index date is defined as
the date of the first HF hospitalization. HF cases are
matched to up to 100 controls by sex, age, follow-up
length and index date. Odds ratios (ORs) for current use
(14 days before index date) of individual NSAIDs vs. past
use (184 days before index date) of any NSAID are esti-
mated by conditional logistic regression adjusting for indi-
vidual characteristics, comorbidities and concomitant
drugs use. Pooled NSAID-specific ORs are obtained by a
random effects meta-analysis approach to account for the
DBs heterogeneity.

Results: Preliminary analyses of currently available data
from SISR, OSSIFF and GePaRD included 14 NSAIDs
and 57,416 HF cases. Compared to past use, current use
of some traditional NSAIDs increased HF risk: diclofenac
(SISR, OR = 1.3, 95% CI:1.2–1.4; OSSIFF, 1.3, 1.2–1.4;
GePaRD, 1.4,1.3–1.6; Pooled, 1.3, 1.3–1.4); piroxicam
(SISR, 1.3, 1.2–1.4; OSSIFF, 1.3, 1.1–1.4; GePaRD, 1.6,
0.9–2.8; Pooled, 1.3, 1.2–1.4); ibuprofen (SISR, 1.3, 1.2–
1.4; GePaRD, 1.4, 1.3–1.7; Pooled, 1.3, 1.2–1.5); nimesu-
lide (SISR, 1.2, 1.2–1.3; OSSIFF, 1.2, 1.1–1.3; Pooled, 1.2,
1.2–1.3). Among COXIBs, rofecoxib (SISR, 1.5, 1.3–1.7;
OSSIFF, 1.3, 1.2–1.4; Pooled: 1.4, 1.2–1.6) and etoricoxib
(SISR, 1.4, 1.3–1.6; GePaRD, 1.9, 1.3–2.9; Pooled, 1.6,
1.2–2.1) use were associated with higher HF risks, but cel-
ecoxib use was not.

Conclusions: These preliminary results suggest that some
traditional NSAIDs and COXIBs increase HF risk.

882. Laboratory Monitoring of Patients Treated with
Antihypertensive Therapy and Newly Exposed to Non
Steroidal Anti-Inflammatory Drugs

Jean-Pascal Fournier,1,2 Maryse Lapeyre-Mestre,1,3 Agnès
Sommet,1,3 Julie Dupouy,1,2 Jean-Christophe Poutrain,2

Jean-Louis Montastruc.1,3 1Laboratoire de Pharmacologie
Médicale et Clinique, Équipe de Pharmacoépidémiologie
INSERM U 1027, Faculté de Médecine, Université de
Toulouse, Toulouse, France; 2Département Universitaire de
Médecine Générale, Faculté de Médecine, Université de
Toulous, Faculté de Médecine, Université de Toulouse,
Toulouse, France; 3Service de Pharmacologie Clinique, Centre
Midi-Pyrénées de Pharmacovigilance, de Pharma
coépidémiologie et d’Information sur le Médicament, Centre
Hospitalier Universitaire de Toulouse, Toulouse, France.

Background: Drug Interactions between Non Steroidal
Anti-Inflammatory Drugs (NSAIDs) and Angiotensin
Converting Enzyme Inhibitors (ACEIs), Angiotensin
Receptor Blocker (ARBs) or diuretics can lead to renal
failure and hyperkalemia. Thus, monitoring of serum cre-
atinine and potassium is recommended when a first dis-
pensing of NSAID occur in patients treated with these
antihypertensive drugs.

Objectives: To evaluate the proportion of patients treated
with ACEI, ARB or diuretic and receiving a first dispens-
ing of NSAID who had relevant serum creatinine and
potassium laboratory monitoring.

Methods: We described the first dispensing of NSAID
among 3,500 patients of a 4-year cohort (6,633 antihyper-
tensive-treated patients recorded in the French Health
Insurance Reimbursement Database). We analyzed serum
creatinine and potassium laboratory monitoring within
the 3 weeks after the first NSAID dispensing.

Results: General Practitioners prescribed the majority of
NSAIDs (85.5%, 95% CI: 84.3–86.6). The more com-
monly prescribed NSAIDs were ibuprofen (20%), keto-
profen (15%), diclofenac (15%) and piroxicam (12%).
Relevant serum creatinine and potassium monitoring was
10.7% (95% CI: 9.5–11.8) in patients treated by ACEIs,
ARBs or diuretics. Overall, monitoring was more fre-
quently performed to patients aged over 60, treated with
digoxin or glucose lowering drugs, but not to patients
treated with ACEI, ARB or diuretic. Monitoring was
more frequent when NSAIDs’ prescribers were cardiolo-
gists and anesthesiologists.

Conclusions: Monitoring of serum creatinine and potas-
sium of patients treated with ACEI, ARB or diuretic and
receiving a first NSAID dispensing remains insufficiently
performed and need to be reinforced through specific
interventions.

883. Risk of Upper GastroIntestinal Complications Associated
with Use of Individual Non-Steroidal Anti-Inflammatory Drugs
in the SOS Project

Silvia Lucchi,1 Vera Valkhoff,2 Bianca Kollhorst,3 Tania
Schink,3 Edeltraut Garbe,3,4 Andrea Arfè,5 Jordi
Castellsague,6 Ron Herings,7 Federica Nicotra,5 Silvana
Romio,2 Francesco Salvo,8 René Schade,2 Martijn
Schuemie,2 Huub Straatman,7 Frantz Thiessard,8 Miriam
Sturkenboom,2 Marco Villa.1 1Local Health Authority ASL
Cremona, Cremona, Italy; 2Department of Medical
Informatics, Erasmus University Medical Centre, Rotterdam,
Netherlands; 3BIPS-Institute for Epidemiology and Prevention
Research, Bremen, Germany; 4University of Bremen, Bremen,
Germany; 5University Milano-Bicocca, Milan, Italy; 6RTI
Health Soultions, Barcelona, Spain; 7PHARMO Institute,
Utrecht, Netherlands; 8University Victor Segalen, Bordeaux,
France.

Background: SOS (Safety Of non-Steroidal anti-inflam-
matory drugs) project aims to asses and compare the risk
of cardiovascular and gastrointestinal events with use of
individual Non-Steroidal Anti-Inflammatory Drugs
(NSAIDs) using a collaborative approach throughout
Europe.

Objectives: To estimate the risk of upper gastrointestinal
complications (UGIC) associated with use of individual
NSAIDs.
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Methods: A matched nested case–control study in a new
adult NSAID-users cohort was performed during 2000–
2010. Data are collected from seven databases participat-
ing in the SOS project: IPCI and PHARMO (Nether-
lands), SISR, PEDIANET and OSSIFF (Italy), GePaRD
(Germany) and THIN (UK), involving 32 million sub-
jects. This preliminary analysis was based on currently
available data from OSSIFF and SISR. Up to 100 con-
trols per case, matched on database, sex, age and index
date, were selected by risk set sampling. Demographic and
lifestyle information, co-morbidities and concomitant
drug use were considered as potential confounders. Past
users, i.e., cohort members whose exposure period ended
184 or more days before the index date, were used as refer-
ence. Adjusted odds ratios (ORs) for current use (14 days
before the index date) of individual NSAIDs and their
95% confidence intervals were estimated using conditional
logistic regression.

Results: The data from the two Italian databases com-
prised 10,087 UGIC cases matched with 988,068 controls.
Current use of NSAIDs increased risk of UGIC especially
for those taking ketorolac and piroxicam (OR > 4). OR
estimates were between 2 and 4 for ketoprofen, meloxi-
cam, etoricoxib and diclofenac, and between 1 and 2 for
celecoxib, nimesulide, ibuprofen and rofecoxib.

Conclusions: Current use of individual NSAID increases
the risk of UGIC. Compared to past users, the risk can be
six times higher, depending on the NSAID used. The SOS
study will be able to provide risk estimates on many more
individual NSAIDs than previously was possible in a dis-
parate approach.

884. Use of Non-Steroidal Anti-Inflammatory Drugs
(NSAIDs) and the Risk of Advanced Prostate Cancer

Salaheddin M Mahmud,1 Eduardo L Franco,2 Robert W
Platt,2 David Skarsgard,3 Patricia Beck,4 Jon Tonita,5 Armen
G Aprikian.2 1Department of Community Health Sciences,
University of Manitoba, Winnipeg, Canada; 2McGill
University, Montreal, Canada; 3University of Calgary,
Calgary, Canada; 4Saskatchewan Ministry of Health, Regina,
Canada; 5Saskatchewan Cancer Agency, Regina, Canada.

Background: There is growing evidence that NSAIDs
could reduce the incidence of prostate cancer (PC), but it
remains unclear whether NSAIDs could also reduce the
aggressiveness of the disease once it occurs.

Objectives: To assess whether NSAID use is associated
with worse PC stage or grade at diagnosis.

Methods: Design: A case–control study using data from
Saskatchewan (Canada) Cancer Registry and Prescription
Drug Plan augmented by a clinical chart audit. Setting:
Population-based. All men (N = 9,007) aged ‡40 years
diagnosed with PC between 1985 and 2000 in Saskatche-
wan were included. Exposures: Five classes of prescription
NSAIDs.

Outcome measures: Having at diagnosis locally-invasive
PC (Whitmore-Jewett stage C), metastatic PC (stage D) or
poorly differentiated PC (Gleason score > 7). Statistical
analysis: Logistic regression models adjusting for potential
confounding by age, calendar year of diagnosis, screening
and, when appropriate, for use of other classes of NSA-
IDs.
Results: At diagnosis, 12% of cases stage C and another
15% had stage D disease. GS was >7 in 14% of cases.
Any use of propionates (e.g., ibuprofen, naproxen) was
inversely associated with the risk of both metastatic PC
(OR = 0.81 [95% CI 0.71–0.93]) and advanced PC,
OR = 0.86 (95% CI 0.77–0.95). Similar results were
observed for arylacetic acids and oxicams and for aspirin.
The control group in these analyses was PC patients with
stage A and B. Any use of NSAIDs was inversely associ-
ated with the detection of poorly differentiated PC. How-
ever, the differences were statistically significant only for
aspirin (OR = 0.84 [95% CI 0.72–0.97]) and for propio-
nates (OR = 0.85 [95% CI 0.73–0.99]). The control
group in these analyses was PC patients with GS <5 at
diagnosis.

Conclusions: Our findings suggest modest benefits of at
least some NSAIDs in reducing progression of PC into
more aggressive disease.

885. Risk Models for Predicting Stroke and Upper
Gastrointestinal Complications in NSAID Users: The SOS
Project

Silvana A Romio,1 Yvonne Vergouwe,1 Vera Valkhoff,1

Martijn Schuemie,1 Rene Schade,1 Cristina Varas Lorenzo,2

Edeltraut Garbe,3,4 Silvia Lucchi,4 Ron Herings,6 Andrea
Arfé,7 Tania Schink,4 Jule Neubronner,4 Frantz Thiessard,8

Huub Straatman,6 Marco Villa,5 Federica Nicotra,7 Miriam
Sturkenboom,1 Ewout Steyerberg.1 1Medical Informatics,
Erasmus University Medical Center, Rotterdam, Netherlands;
2RTI Health Solutions, Barcelona, Spain; 3University of
Bremen, Bremen, Germany; 4BIPS Institute for Epidemiology
and Prevention Research, Bremen, Germany; 5Local Health
Authority ASL Cremona, Cremona, Italy; 6PHARMO
Institute, Utrecht, Netherlands; 7University Milano-Bicocca,
Milan, Italy; 8University Victor Segalen, Bordeaux, France.

Background: In the SOS (Safety Of non-Steroidal anti-
inflammatory drugs) project we aim to assess and com-
pare the risk of cardiovascular and gastrointestinal events
of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
with the ultimate goal of providing decision models to cli-
nicians and regulatory authorities.

Objectives: To develop risk models for stroke and upper
gastrointestinal complications (UGIC) in new NSAIDs
users.

Methods: Data were collected from three databases par-
ticipating in the SOS project: SISR and OSSIFF (Italy),
and GePaRD (Germany). Patients were included from the
moment of a first NSAID prescription and followed for
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maximum a period of 5 years till their first event or trans-
ferring out of the database. Models for the risk of either
stroke or UGIC were separately developed with Poisson
regression models including follow up intervals of 0–
2 weeks, 2–4 weeks, 1–12 months, 1–2 years, and 2–
5 years. Discriminative ability was evaluated by concor-
dance statistics.

Results: The three databases encompassed 6 million new
NSAID users, with almost 40 thousand stroke and
15,000 UGIC events. The preliminary data showed that
age and gender were strong predictors for both out-
comes, leading to risk models with c-statistics of 0.78 and
0.76 for stroke and for UGIC respectively. More exten-
sive risk models that included a large set of well known
risk factors had similar c-statistics (0.79 and 0.76 respec-
tively).

Conclusions: Simple risk models may provide adequate
discrimination between patients with and without the eval-
uated outcomes stroke or UGIC upon NSAID use. Such
risk models may well serve as input for decision models
on individual NSAID prescription.

886. Immediate and Delayed Impact of Oral Glucocorticoid
Therapy on Risk of Serious Infection in Older Patients with
Rheumatoid Arthritis: A Nested Case–Control Analysis

William G Dixon,1 Michal Abrahamowicz,2,3 Marie-Eve
Beauchamp,3 David W Ray,4 Sasha Bernatsky,5 Samy
Suissa,6 Marie-Pierre Sylvestre.7,8 1Arthritis Research UK
Epidemiology Unit, Manchester Academic Health Science
Centre, The University of Manchester, Manchester, United
Kingdom; 2Department of Epidemiology, Biostatistics and
Occupational Health, McGill University, Montreal, QC,
Canada; 3Division of Clinical Epidemiology, McGill University
Health Centre, Montreal, QC, Canada; 4Endocrine Sciences
Research Group, Manchester Academic Health Science
Centre, The University of Manchester, Manchester, United
Kingdom; 5Department of Medicine, Divisions of Clinical
Epidemiology and Rheumatology, McGill University Health
Centre, Montreal, QC, Canada; 6Centre For Clinical
Epidemiology, Lady Davis Institute – Jewish General Hospital,
McGill University, Montreal, QC, Canada; 7Research Centre
of the University of Montreal Hospital Centre, Montreal, QC,
Canada; 8Department of Social and Preventive Medicine,
Université de Montréal, Montreal, QC, Canada.

Background: Glucocorticoid (GC) therapy is widely used
to treat patients with rheumatoid arthritis (RA). Although
effective, there are concerns about serious infection, a
major cause of increased mortality in RA patients. It is
unclear how the risk depends on treatment regimes. Previ-
ous studies had limitations, including that they used expo-
sure models ignoring patterns of drug use varying with
time.

Objectives: To explore the relationship of serious infection
risk with current and prior oral GC therapy in elderly
patients with RA.

Methods: A case–control analysis matched 1,947 serious
infection cases to five controls (matched for sex, age and
entry date in the cohort), selected from 16,207 RA patients
aged ‡65 who were dispensed ‡1 disease-modifying anti-
rheumatic drug between 1985 and 2003, in the administra-
tive databases of RAMQ and MED-ÉCHO in Québec,
Canada. Adjusted odds ratios for infection associated with
different GC patterns were estimated using conventional
models and a weighted cumulative dose (WCD) model.

Results: The WCD model predicted risks better than
conventional models. Current and recent GC doses had
highest impact on current risk. Doses taken up to
2.5 years ago were also associated with increased risk,
albeit to a lesser extent. A current user of 5 mg predniso-
lone had a 30% (95% CI: 21%–45%), 46% (CI: 31%–
65%) or 100% (CI: 69%–126%) increased risk of serious
infection when used for the last 3 months, 6 months or
3 years, respectively, compared to a non-user. The risk
associated with 5 mg prednisolone taken for the last
3 years was similar to that associated with 30 mg taken
for the last month. Discontinuing a 2-year course of
10 mg prednisolone 6 months ago halved the risk com-
pared to ongoing use.

Conclusions: GC therapy is associated with infection in
older patients with RA. The WCD model provided more
accurate risk estimates than conventional models. Current
and recent doses have greatest impact on infection risk,
but the cumulative impact of doses taken in the last 2–
3 years still affects risk. Knowing how risk depends on
pattern of GC use will contribute to an improved benefit/
harm assessment.

887. Alendronate Use and the Risk of Esophageal Cancer in
Taiwan

Chi-Feng Hsieh, Weng-Foung Huang. Institute of Health
and Welfare Policy, National Yang-Ming University, Taipei,
Taiwan.

Background: Bisphosphonate is the medication used most
widely to treat osteoporosis. Recently, some analyses have
examined the association between exposure to oral bis-
phosphonates and the risk of esophageal cancer, but they
produced seemingly discrepant results.

Objectives: Using a national database to evaluate the risk
between exposure to oral bisphosphonates and the esoph-
ageal cancer in osteoporosis females in Taiwan.

Methods: We used the population-based National Health
Insurance (NHI) database in Taiwan to conduct a retro-
spective cohort study during the period from 2000
through 2008. The study population confined to the
women who took alendronate or raloxifene initially from
January, 2002 to September, 2004 and medication needed
to be stably prescribed for 90 days. The measurements of
clinical outcomes included esophageal cancer (ICD-9 code
150) within 4 years after stable medication use. Cox’s pro-
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portional hazard model was used to analyze the risk of
esophageal cancer development.

Results: We identified 14,513 women who had been pre-
scribed either alendronate or raloxifene. The patients trea-
ted with alendronate were not at a higher risk of diagnosis
esophageal cancer compared with the raloxifene group
(hazard ratio [HR] = 0.79 [95% CI, 0.254–5.456]).

Conclusions: Although patients who took alendronate did
not have a higher risk of esophageal cancer than raloxif-
ene patients. However, when undertaking the bisphopho-
nates treatment, doctors still need to pay attention to the
oral condition of patients.

888. Alendronate Use and the Risk of Osteonecrosis of Jaw in
Taiwan

Weng-Foung Huang, Pei-Yu Lu, Chi-Feng Hsieh. Institute
of Health and Welfare Policy, National Yang-Ming
University, Taipei, Taiwan.

Background: Bisphosphonate is the medication used most
widely to treat osteoporosis. However, one serious adverse
effect, osteonecrosis of jaw (ONJ), has been widely
observed in those patients who took bisphosphonates.
For the reason that there is no specific ICD-9-CM code
for ONJ, pharmacoepidemiology studies regarding the
relationship between bisphosphonates and ONJ is needed
to be examined.

Objectives: Using a national database to evaluate the risk
of bisphosphonate related ONJ in osteoporosis females in
Taiwan

Methods: We used the population-based National Health
Insurance (NHI) database in Taiwan to conduct a retro-
spective cohort study during the period from 2000
through 2008. The study population confined to the
women who took alendronate or raloxifene initially from
January, 2001 to September, 2005 and medication needed
to be stably prescribed for 90 days. The measurements of
clinical outcomes included ONJ-diagnosis (ICD-9-CM
diagnosis code 526.4, 526.5, 528.3, and 730.18) and se-
questrectomy (NHI payment code: 92025B and 92026B)
within 3 years after stable medication use. Cox’s propor-
tional hazard model was used to analyze the risk of ONJ
development.

Results: We identified 23,158 women who had been pre-
scribed either alendronate (n = 18,504) or raloxifene
(n = 4,654). The patients treated with alendronate were
at a higher risk of ONJ-diagnosis compared with the ra-
loxifene group (hazard ratio [HR] = 1.336 [95% CI,
1.100–1.622]). For sequestrectomy, patients took alendro-
nate also had a higher risk than raloxifene group (HR =
4.648 [95% CI, 1.120–19.291]).

Conclusions: Patients who took alendronate had a higher
risk of ONJ than raloxifene patients, no matter from the
perspective of having the diagnosis or performing

sequestrectomy. When undertaking the bisphophonates
treatment, doctors need to pay attention to the oral condi-
tion of patients.

889. Choice of the Denominator for Case-Population Studies:
Event Rates for Registration for Liver Transplantation in
Acute Liver Failure Associated with NSAIDs or Paracetamol
in France in the SALT Study

Ezgi S Gulmez,1 Dominique Larrey,2 Georges P Pageaux,2

Séverine Lignot,1 Régis Lassalle,1 Jérémy Jové,1 Francesco
Salvo,1 Fatima Hamoud,1 Sophie Micon,1 Patrick Blin,1

Nicholas Moore.1 1Pharmacology, University Bordeaux
Segalen, Bordeaux, France; 2Hepatogastroenterology, CHU
St Eloi Hospital, Montpellier, France.

Background: One of the concerns in case-population stud-
ies is the definition of the relevant exposure.

Objectives: To evaluate and compare population event
rates in France using different source of denominators for
ALF leading to registration for transplantation in patients
exposed to NSAID or paracetamol, as a sub-study to the
main SALT study.

Methods: All ALF cases exposed to non-overdose NSA-
IDs or paracetamol within 30 days before initial symp-
toms were identified over 2005–2007 in the French liver
transplant units. Population exposure was computed from
IMS sales data and from national healthcare insurance
system data, as number of Defined Daily Doses (DDD)
sold, number of patient-years, or number of exposed
patients for the whole population and for the population
aged 18–70 years.

Results: Nine cases exposed to NSAID and 49 cases
exposed to non-overdose paracetamol were identified.
Three-year NSAID sales ranged from 0.04 billion DDD
for niflumic acid to 0.50 billion DDD for ibuprofen, 2.5
billion DDD for all NSAIDs pooled; 3.5 billion DDD
for paracetamol. Over 3 years, use of NSAIDs in DDD
per patient ranged from 13.2 for niflumic acid, 19.2 for
ibuprofen, to 44.0 for diclofenac or ketoprofen, 63.9 for
all NSAIDs pooled, and 63 for paracetamol. Numbers
of users ranged from 1.65 million for niflumic acid to
15.2 million for ibuprofen, 22.7 for all NSAIDs pooled,
and 35.5 for paracetamol. ALF rates per billion DDD
ranged from 0 to 25 per billion DDD for individual
NSAID, 3.96 for all NSAIDs pooled, and 13.8 for parac-
etamol. Rates per patient exposed over 3 years ranged
from 0.26 per million for ibuprofen to 0.44 for diclofe-
nac, ketoprofen, nimesulide or all NSAIDs pooled, with
no significant difference between the individual NSAID.
Event rate for paracetamol was 1.38 per million patients,
3.24 (95% CI 1.59–6.19) times higher than all NSAID
pooled.

Conclusions: Using number of users rather than DDD
resulted in reduced variability between individual NSA-
IDs, but did not change the association of ALF resulting

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002

412 ABSTRACTS OF THE 28TH
ICPE 2012



in registration for transplantation with non-intoxication
paracetamol.

890. Use of Bisphosphonates and Risk of Atypical Femur
Fracture: A Systematic Review and Meta-Analysis

Seoyoung C Kim, Lydia Gedmintas, Daniel H
Solomon. Department of Medicine, Brigham and Women’s
Hospital, Boston, MA, United States.

Background: Bisphosphonates are the most commonly
used drugs for the prevention and treatment of osteoporo-
sis. Although there have been an increasing number of
studies reporting a link between use of bisphosphonates
and atypical femur fracture (AFF) in the subtrochanteric
or diaphyseal region as a consequence of over-suppression
of bone resorption, there is still limited data available.

Objectives: We aimed to conduct a systematic review and
meta-analysis of published studies to evaluate risk of AFF
associated with bisphosphonates use.

Methods: A comprehensive search in MEDLINE and
EMBASE was performed using a combination of the
Medical Subject Headings and keywords (January 1st,
1990 to December 26th, 2011). Our search was limited to
English language articles. Case series or reports were
excluded. We calculated pooled risk ratios (RR) using a
random-effects model and examined between-study heter-
ogeneity with the I-squared statistic.

Results: Eleven eligible studies including 2,203,178
patients were identified. One reported the results of sec-
ondary analyses of randomized clinical trials, plus 5
cohort and 5 case–control studies. Across all studies, bis-
phosphonate exposure was associated with an increased
risk of AFF (pooled RR: 2.71; 95% CI: 1.42–5.21). Large
heterogeneity was noted (I-squared = 92%). Stratified
analyses by study design showed a RR (3.48, 95% CI
1.11–10.95) for case–control studies. Subgroup analysis of
6 studies including data regarding long-term use of bis-
phosphonates yielded a RR of 3.70 with a wide 95% CI
(0.35–38.81). After limiting the analysis to 2 studies that
confirmed the characteristics of AFF in the long-term
users of bisphosphonates, the RR was 13.79 (95% CI
1.46–130.40).

Conclusions: Our study found an elevated risk of AFF
associated with bisphosphonate exposure. A more pro-
nounced risk was observed in long-term users of bis-
phosphonates and in studies that confirmed the type of
fracture. Given the heterogeneity between the studies and
the known benefit of bisphosphonates on osteoporosis,
these results should be interpreted with caution but sug-
gest that bisphosphonate use is associated with an
increased risk of relatively rare femoral fractures.

891. Potentially Harmful Prescription of NSAIDs in a
Primary Care Population with Musculoskeletal Complaints

Aafke R Koffeman,1 Geert W ‘t Jong,2,3 Vera E Valkhoff,2

Margreet F Warlé-van Herwaarden,4 Pim AJ Luijsterburg,1

Miriam CJM Sturkenboom,2,5 Sita MA Bierma-Zeinstra,1

Patrick JE Bindels.1 1Department of General Practice,
Erasmus University Medical Center, Rotterdam, Netherlands;
2Department of Medical Informatics, Erasmus University
Medical Center, Rotterdam, Netherlands; 3Division of Clinical
Pharmacology and Toxicology, The Hospital for Sick
Children, University of Toronto, Toronto, Canada; 4IQ
Healthcare, Radboud University Nijmegen Medical Center,
Nijmegen, Netherlands; 5Department of Epidemiology,
Erasmus University Medical Center, Rotterdam, Netherlands.

Background: General practitioners (GPs) frequently treat
patients with musculoskeletal complaints (MSC) with
nonsteroidal anti-inflammatory drugs (NSAIDs).

Objectives: To determine the extent of potentially harmful
prescription of NSAIDs in a primary care population with
MSC.

Methods: Data were retrieved from the Integrated Pri-
mary Care Information (IPCI) database, a longitudinal
GP research database containing over one million patient
records. All new episodes of MSC occurring in adult
patients (>=18 years) between 2000 and 2010 were iden-
tified based on the International Classification of Primary
Care (ICPC)-coding. For all episodes, NSAID prescrip-
tions issued on the day of a consultation were subse-
quently identified. NSAID prescriptions were considered
potentially harmful if given to patients at a high risk of
adverse drug events (ADEs), defined as a high renal risk
(glomerular filtration rate < 30ml/min), high cardiovas-
cular (CV) risk (history of ischaemic heart disease, stroke,
peripheral arterial disease or heart failure), or high gastro-
intestinal (GI) risk (history of upper GI bleeding or ulcer-
ation, age>70 years, or two or more of the following:
age 60–70 years, history of heart failure, diabetes or
severe rheumatoid arthritis, use of antithrombotics, corti-
costeroids, selective serotonin reuptake inhibitors or high
dose NSAIDs, without adequate concomitant gastropro-
tection (either a selective cox-2 inhibitor or a nonselective
NSAID with concomitant proton pump inhibitor, mi-
soprostol or double dose histamine-2 receptor
antagonist).

Results: In 24.6% of all 1,632,005 episodes of MSC which
occurred, an NSAID was prescribed. Of all NSAID-pre-
scriptions, 10.6% were considered potentially harmful to
the renal, CV and/or GI tract. More specifically, 0.03%
were prescribed to patients at high renal risk, 6.8% to
patients at high CV risk and 8.9% without adequate gas-
troprotection to patients at high GI risk.

Conclusions: GPs routinely treat patients with MSC with
NSAIDs and do not take the patients’ risk profiles suffi-
ciently into account in one tenth of prescriptions, particu-
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larly in patients at a high risk of serious gastro-intestinal
ADEs.

892. Use of Bisphosphonates and the Risk of Osteonecrosis: A
Systematic Review and Meta-Analysis of Observational
Studies

Chien-Chang Lee,1,2 Yun-Ning Chen,3 Hung-Wen Chen,4

Si-Huei Lee.4 1Epidemiology, Harvard School of Public
Health, Boston, United States; 2Emergency Medicine,
National Taiwan University Hospital, Douliou City, Yunlin
County, Taiwan; 3Medicine, National Taiwan University,
Taipei, Taiwan; 4Rehabilitation and Physical Medicine, Taipei
Veteran General Hospital, Taipei, Taiwan.

Background: Osteonecrosis (ON) is death of osteocytes
following compromised blood circulation to the bone.
Femoral head of hip is the most common sties for ON,
but any site in bone with compromised blood or nutrient
supply may develop ON. Osteonecrosis of the jaws (ONJ)
is an extremely rare clinical entity. Since 2003, case reports
and case-series of ONJ have emerged and these cases were
linked to the use of bisphosphonate (BP) treatment in
patients with cancer or osteoporosis. Several studies
showed the strong association between the use of BPs and
the risk of ONJ, but the magnitude of risk varied greatly
between studies.

Objectives: To quatitatively summarize the association
between use of bisphosphonate and by performing a sys-
tematic review and meta-analysis.

Methods: Two independent reviewers searched Medline
and EMBASE, and screened articles for inclusion and
exclusion criteria. Data and study quality were assessed
according to published guidelines. Summary odds ratio
and 95% confidence intervals (CI) were calculated with
fixed or random-effects models depending on the hetero-
geneity of the included studies. Tests for heterogeneity
and publication bias were performed.

Results: We identified 14 observational and three ran-
domized controlled trials on use of BPs and risk of ON.
Compared to those without use of BPs, Summary OR for
use of BPs was 2.85 (95% CI 1.68, 4.85) for all included
studies, 2.47 (95% CI 1.00, 6.18) for patients without can-
cer, 2.92 (95% CI 1.80, 4.74) for patients with cancer, and
3.61 (95% CI 1.70, 7.67) for patients with multiple mye-
loma. Intravenous BPs (OR: 8.75; 95% CI 4.82–15.90)
were associated with higher risk for ONs than oral BPs
(OR: 2.68; 95% CI 1.36–5.27). The association was stron-
ger for ON of jaw (OR: 3.32; 95% CI 1.75–6.27) than ON
of other sites (OR: 1.79; 95% CI 0.71–4.47). There are sig-
nificant heterogeneity (I-squared > 50%) among most of
the major and subgroup analysis.

Conclusions: Use of BPs, especially intravenous BPs, is
associated with strong and significant risk for ON of Jaw.
Appropriate preventive dental care and frequent dental
exam is recommended for patients receiving BP therapy.

893. Abstract withdrawn by author.

894. Association of Serum Potassium and Arrhythmia in
Patients Prescribed NSAIDs

Michael D Murray,1,2 Xiaochun Li,3 Susan Ofner,3 Evgenia
Teal,2 Hisham Aljadhey.4 1College of Pharmacy, Purdue
University, Indianapolis, IN, United States;2Regenstrief Center
for Healthcare Effectiveness Research, Regenstrief Institute,
Indianapolis, IN, United States;3Biostatistics, Indiana
University School of Medicine, Indianapolis, IN, United
States;4College of Pharmacy, King Saud University, Riyadh,
Saudi Arabia.

Background: NSAIDs are associated with arrhythmias
but the mechanism by which this occurs is poorly under-
stood. NSAID-associated increases in serum potassium
could play a role.

Objectives: To determine the risk of arrhythmia in
patients prescribed nonselective or COX-2 selective NSA-
IDs and ascertain the role of serum potassium.

Methods: We conducted a case–control study of
patients prescribed NSAIDs between 2004 and 2009.
Cases had evidence of arrhythmia and serum potassium
results within the year prior to their index drug (base-
line) and ±7 days of the arrhythmia in the database.
Controls with baseline potassium were matched to cases
by age (±5 years) and timing of serum potassium
results post index drug exposure (±7 days). We used
the Regenstrief Common Data Model containing elec-
tronic health records or administrative claims data in
Indiana. Nonselective NSAIDs excluded aspirin and sal-
icylates. Patients switching from one NSAID to another
without a gap within each type were bridged in the
same drug era. Of 298,113 patients were prescribed an
NSAID (277,940 nonselective and 20,173 COX-2 selec-
tive). We searched for evidence of ventricular and
supraventricular arrhythmias after first receipt of
NSAID. Of the 298,113 patients exposed to NSAID,
we identified 1,990 cases, 517 of whom had baseline
and postexposure serum potassium concentrations. We
used conditional logistic regression analysis controlling
for renal impairment.

Results: The mean age of the 517 cases and controls was
60 years (±18 SD). Renal impairment was present in
27% of cases and 23% of controls. Nonselective NSAIDs
were prescribed to 381 (74%) of cases and 458 (89%) of
controls. COX-2 inhibitors were prescribed to 136 (26%)
of cases and 59 (11%) of controls. The mean change in
serum potassium from baseline was 0.4 (±1.1) for cases
and -0.1 (±1.0) in controls. Compared to nonselective
NSAIDs, the odds of arrhythmia in patients prescribed
COX-2 inhibitors was 2.78 (95% CI, 1.90 –4.06) and the
odds of change in serum potassium was 1.63 (95% CI,
1.38–1.91).
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Conclusions: The risk of arrhythmia is greater for COX-2
inhibitors than nonselective NSAIDs and appears to be
associated with increased serum potassium concentra-
tions.

895. Etoricoxib in the UK: Continuing vs. New Users after the
COX-2 Urgent Safety Restriction (USR)

Douglas J Watson, Vinay Mehta. Epidemiology, Merck
Sharp Dohme, Corp., Whitehouse Station, NJ, United States.

Background: Etoricoxib is indicated for the treatment of
osteoarthritis (OA, 30–60 mg), rheumatoid arthritis (RA,
90 mg), ankylosing spondylitis (AS, 90 mg), and gout (G,
120 mg). The COX-2 USR highlighted CV risks with
NSAIDs and recommended treatment with the lowest
effective dose for the shortest possible time.

Objectives: To examine the baseline characteristics of,
and use of etoricoxib in, continuing vs. first time users of
etoricoxib after the USR.

Methods: We identified all patients in the UK GPRD
database with ‡1 prescription (rx) for etoricoxib through
31 December 2009. We evaluated baseline factors (within
12 months prior to the initial rx) and treatment data in
those who used etoricoxib both before and after the USR
(continuing users) and those whose initial rx was after the
USR (new users).

Results: There were 7,453 continuing users and 29,047
new users. Continuing users were more likely to have a
labeled indication (76% vs. 59%) in their medical record
and had higher mean baseline systolic BP (136 vs.
132 mmHg). Continuing users also had greater baseline
history of edema (9.9% vs. 6.8%), subacute heart disease
(9.3% vs. 7.6%), and hypertension (34.2% vs. 28.9%).
Continuing users more often previously used other COX-
2s (21.7% vs. 6.7%), paracetamol (56.2% vs. 46.1%),
rheumatic disease modifying drugs (8% vs. 3.4%), and
any GI drugs and CV drugs at baseline. A greater% of
continuing users were prescribed 60 mg (50% vs. 46.1%)
and 90 mg (34.3% vs. 28.2%) but a lower % of them
were prescribed 30 mg and 120 mg. The median no. of
days of treatment over 1 yr of follow-up for continuing
users vs. new users, by indication, was OA 112 vs. 56,
RA 224 vs. 70, AS 206 vs. 112, G 28 vs. 28, two or more
of OA RA AS G 126 vs. 28, arthritis not specified 112
vs. 56, none of the above 60 vs. 28. Treatment duration
was longer in continuing users regardless of gender, age,
or dose.

Conclusions: After the COX-2 USR, continuing users of
etoricoxib more likely had a labeled indication, used
higher doses and were treated longer with etoricoxib than
new users, perhaps due to differences in the severity of the
disease under treatment.

896. Etoricoxib Prescribing by GPs in the UK after the COX-
2 Urgent Safety Restriction (USR)

Douglas J Watson, Vinay Mehta. Epidemiology, Merck
Sharp? Dohme Corp., Whitehouse Station, NJ, United States

Background: Etoricoxib is indicated for the treatment of
osteoarthritis (OA, 30–60 mg), rheumatoid arthritis (RA,
90 mg), ankylosing spondylitis (AS, 90 mg), and gout (G,
120 mg). The COX-2 USR recommended treatment with
the lowest effective dose for the shortest possible time.

Objectives: To examine prescribing of etoricoxib by GPs
in the UK after the COX-2 USR of 18 February 2005.

Methods: We identified all patients in the UK GPRD
database who had a first time prescription (rx) for etoric-
oxib issued on or after 18Feb2005 through 31Dec2009. In
these patients we evaluated labeled indications for etoric-
oxib, and dose and duration of treatment over the course
of 1 year of follow-up (f-u) following the initial rx.

Results: Of 29,047 pts received ‡1 rx for etoricoxib (mean
new rxs/month 499). The% of patients with labeled indi-
cations were OA 32.0%, RA 3.2%, AS 1.0%, G 13.1%,
two or more of OA RA AS G 4.8%, arthritis not specified
4.4%, and none of the above 41.5%. The most commonly
prescribed doses (mg) for the first rx by indication were
OA 60, RA 90, AS 90, G 120, two or more of OA RA AS
G 60, arthritis not specified 60, none of the above 60.
Doses by age <65 vs. ‡65 were 30 mg 6% vs. 9%, 60 mg
44% vs. 51%, 90 mg 31% vs. 23%, 120 mg 20% vs. 18%.
The mean (median) no. of days of treatment over 1 year
of f-u by indication were OA 102 (56), RA 138 (70), AS
160 (112), G 41 (28), two or more of OA RA AS G 96
(28), arthritis not specified 106 (56), none of the above 64
(28). The mean (range) no. of days of treatment over the
entire study period for all indications combined was 150
(1–2139). Treatment duration was similar for men and
women, and for those age <65 and ‡65; it was also simi-
lar for the 30, 60 and 90 mg dose, but shorter for the
120 mg dose. Over the entire study period, the% of
patients who switched to a higher dose, lower dose, or
another NSAID was 6.6%, 6.5% and 51%, respectively.

Conclusions: Of 41.5% of patients who were prescribed
etoricoxib after the COX-2 USR did not have a labeled
indication of OA, RA, AS, or gout in the medical record.
Otherwise etoricoxib was generally prescribed according
to labeling and the USR instructions to prescribers.

897. Incidence of Cardiovascular (CV) Events with Etoricoxib
in the UK after the COX-2 Urgent Safety Restriction (USR)

Douglas J Watson, Vinay Mehta. Epidemiology, Merck
Sharp Dohme Corp., Whitehouse Station, NJ, United States.

Background: Etoricoxib is indicated for the treatment of
osteoarthritis, rheumatoid arthritis, ankylosing spondyli-
tis, and gout. The COX-2 USR of 18Feb2005 highlighted
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CV risks with NSAIDs and recommended treatment with
the lowest effective dose for the shortest possible time.

Objectives: To estimate the incidence of CV events with
use of etoricoxib among general practice patients (pts) in
the UK after the COX-2 USR.

Methods: We identified all pts in the UK GPRD database
first prescribed (rx) etoricoxib on or after 18 February
2005 through 31 December 2009. Exposure to etoricoxib
was defined current on any date within the calculated days
supply from the most recent rx +14 days. The incidence
of CV events (defined by READ codes) with current expo-
sure was estimated over a 1-year period of follow-up after
the initial rx.

Results: Of 29,047 pts first received etoricoxib during the
study period (mean age 58 years, 57.4% women). Baseline
CV risk factors included age ‡65 34.1%, current smoking
21.2%; obesity 28%; systolic BP ‡140 37.7% and diastolic
BP ‡90 14.6%. Baseline medical history prevalence ranged
from 1.0 to 7.6% for acute or subacute CV diagnoses and
28.9% for hypertension, 12.7% for dyslipidemia and
7.9% for diabetes diagnosis. The incidences (95% CI) per
1,000 patient-years for CV events were heart failure 4.0
(2.5, 6.0), acute myocardial infarction 2.5 (1.4, 4.1), unsta-
ble angina 0.4 (0, 1.3), hemorrhagic stroke 0.3 (0, 1.2),
ischemic stroke 1.2 (0.5, 2.5), stroke not classified 2.4 (1.3,
4.1), transient ischemic attack 3.2 (1.9, 5), deep venous
thrombosis 2.1 (1.1, 3.6), pulmonary embolism 4.1 (2.6,
6.1), sudden death 0.2 (0, 1), and any vascular or sudden
death event (all of the above except heart failure) 12.8 (10,
16.3).

Conclusions: Patients prescribed etoricoxib after the
COX-2 USR included a high proportion of patients with
CV risk factors. The incidence of CV events with use of
etoricoxib was low. The overall incidence of any vascular
or sudden death event was 1.3%/year of exposure, which
is in the expected range for the patient population with
chronic indications for COX-2 inhibitors/NSAIDs.

898. Exploratory Analysis To Improve Identification of Early
Users of Prolia� in a Claims Database

Florence T Wang,1 Fei Xue,2 Jessica Perhanidis,3 Eva Ng,1

Cathy Critchlow,2 David D Dore.1,4 1Epidemiology,
OptumInsight, Waltham, MA, United States; 2Center for
Observational Research, Amgen, Thousand Oaks, CA, United
States; 3Boston Scientific, Natick, MA, United States; 4Health
Services, Policy, and Practice, Brown University, Providence,
RI, United States.

Background: The assignment of specific procedure codes
for a new drug commonly occurs months after marketing
approval, requiring that early claims are coded with non-
specific codes. This creates challenges in identifying from
medical claims early users of the new drug. Distinct attri-
butes of a new drug may be leveraged to improve capture
of drug administrations. Prolia, indicated for the

treatment of postmenopausal women with osteoporosis at
high risk for fracture, was approved in June 2010.

Objectives: To estimate the number of new users of Prolia
from June to December 2010.

Methods: Using a US claims database, all claims with a
non-specific Healthcare Common Procedure Coding Sys-
tem (HCPCS) procedure code for unclassified drugs or bi-
ologics among a population with postmenopausal
osteoporosis (PMO) from June to December 2010 were
identified. We tabulated the HCPCS by concomitant
National Drug Code (NDC), total cost on claims (<$800,
‡$800), and source of claim to assess the proportion of all
non-specific procedure codes that may be attributed to
Prolia administrations.

Results: We identified 1,746 claims with the presence of a
non-specific procedure code among the PMO population,
of which 101 (6%) were associated with a cost equal to or
>$800, and 71 (4%) had a concomitant NDC indicative
of Prolia. There were 736 claims with a non-specific
HCPCS that were not accompanied by a NDC; of these,
40 were associated with a cost of ‡$800. Assuming that
the total cost for Prolia is at minimum $800, we can esti-
mate that the upper bound of the number of potential
Prolia claims that we may have missed by requiring a spe-
cific Prolia NDC is 40, for a total of 111 Prolia claims
including the 71 Prolia claims identified by NDC codes.

Conclusions: Identifying early users of newly approved
drugs is essential to fulfilling many post-marketing com-
mitments. Taking into account the cost associated with
claims likely improves capture of Prolia administrations,
and allows for well-informed sensitivity analyses for expo-
sure misclassification.

899. The SOS Project: Incidences of Reported Cardiovascular
Events in RCTs

Francesco Salvo,1 Annie Fourrier-Réglat,1 Fabienne Bazin,1

Federica Nicotra,2 Nuria Riera,3 Mendel Haag,4 Nicholas
Moore,1 Miriam C Sturkenboom,4 Antoine Pari-
ente.1 1Département de Pharmacologie, Université Bordeaux
Ségalen, Bordeaux, Gironde, France; 2Department of
Statistics, University of Milano-Bicocca, Milano, Italy; 3RTI,
Health Solution, Barcelona, Spain; 4Department of Medical
Informatic, Erasmus University Medical Centre, Rotterdam,
Netherlands.

Background: As part of the Safety Of non-Steroidal anti-
inflammatory drugs (SOS) project funded by the Euro-
pean Commission, a systematic review of randomized clin-
ical trials (RCTs) was performed to select the most
relevant RCTs in terms of safety of NSAIDs.

Objectives: To calculate the incidence of myocardial
infarction (MI), ischemic stroke (IS), hemorrhagic stroke
(HS) and heart failure (HF) in NSAIDs users during
RCTs.
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Methods: Medline, Scopus, ISI web of Science, and Coch-
rane database of Systematic reviews were searched for
RCTs published between 1983 and 2008 for the 10 most
sold NSAIDs in Europe. RCTs with no treatment arm
over 100 patients-years (P-Ys) were excluded. The inci-
dence was expressed in incidence per 1,000 P-Ys.

Results: Among 1,222 potentially relevant references, 51
RCTs fulfilled inclusion criteria. For MI, celecoxib inci-
dence was 5.5 per 1,000 P-Ys (95% CI, 4.2–6.8), diclofe-
nac 4.4 (3.6–5.1), etoricoxib 4.2 (3.4–4.9), ibuprofen 2.8
(1.4–4.2), indomethacin 8.7 (0.2–48.2), meloxicam 0.0
(0.0–24.1), and naproxen 2.5 (1.6–3.4). For IS, celecoxib
incidence was 1.9 per 1,000 P-Ys (95% CI, 0.5–4.8), dic-
lofenac 2.1 (1.6–2.6), etoricoxib 2.0 (1.5–2.5), ibuprofen
2.1 (0.9–3.3), indomethacin 0.0 (0.0–31.9), meloxicam 0.0
(0.0–24.1), and naproxen 3.0 (1.6–4.4). For HS, celecoxib
incidence was 2.0 per 1,000 P-Ys (95% CI, 1.1–3.0), dic-
lofenac 0.7 (0.0–4.0), ibuprofen 0.5 (0.1–1.5), indometha-
cin 0 (0.0–31.9), meloxicam 0.0 (0.0–24.1), and naproxen
0.2 (0.0–1.1). For HF, celecoxib incidence was 2.7 per
1,000 P–Ys (95% CI, 1.8–3.6), diclofenac 2.4 (1.3–3.4),
etoricoxib 0.6 (0.1–1.2), ibuprofen 4.2 (2.5–5.9), indometh-
acin 0 (0.0–31.9), meloxicam 0.0 (0.0–7.2), and naproxen
4.1 (2.7–5.5).

Conclusions: Potential differences in the incidence of the
studied CV events were observed between the NSAIDs
for which sufficent long term data from RCTs are avail-
able.

900. Incidence Rates (IR) of Events Related to Over-
Suppression of Bone Turnover among Women with
Postmenopausal Osteoporosis (PMO)

Fei Xue,1 Chuck Wentworth,2 William Finkle,2 Cathy
Critchlow.1 1Center for Observational Research, Amgen Inc.,
Thousand Oaks, CA, United States; 2Consolidated Research
Inc., Los Angeles, CA, United States.

Background: Concerns have been raised that long-term
use of bisphosphonates (BP) and other osteoporosis (OP)
medications may result in bone turnover over-suppression
and increase risk of events such as osteonecrosis of the
jaw (ONJ) and atypical femur fracture. However, the etio-
logically relevant time window following treatment initia-
tion is unclear.

Objectives: To estimate among women with PMO, the IR
of ONJ and nontraumatic subtrochanteric/diaphyseal
fracture (NSDF), of which only a small fraction are truly
atypical femur fracture, over various risk windows follow-
ing exposure to BP and/or other OP medication.

Methods: Women ‡55 years with ‡6 months of data in
the MarketScan claims database were included in a PMO
cohort (N = 836,354) if they received a diagnosis or treat-
ment related to OP between 01/2004 and 07/2010. Women
were followed for ONJ and NSDF from cohort entry to
the earliest of event occurrence, disenrollment or 07/2010.

OP and outcomes were identified by ICD-9 codes and
treatment by drug codes. Based on received BP or other
OP medications, follow-up was classified as risk window
periods defined by on-treatment (OT, days sup-
plied + 30-days) or OT + 1 year post-treatment (PT).
IR were estimated within these treatment-defined times at
risk.

Results: Overall, the IR/100,000 p-yrs of ONJ and NSDF
were 32.3 and 100.3, respectively, with no substantial vari-
ation across risk windows defined by treatment. For the
risk window defined by OT and OT+PT, ONJ rates
among p-yrs with BP only (33.8 and 34.5, respectively)
and both BP and other OP medications (49.2 and 38.5,
respectively) were slightly higher than those among
untreated p-yrs (30.8 and 30.1, respectively). Relative to
risk windows defined by OT+PT, NSDF rates during OT
were slightly lower among p-yrs with BP only (99.1 vs.
104.6) and BP and other OP treatment (72.4 vs. 81.4).

Conclusions: We did not observe substantial variation in
ONJ and NSDF rates assuming different risk windows
following BP and other OP treatment. Future studies with
case adjudication are needed to further evaluate the time
at risk for these events following OP treatment.

901. Exploring the Use of an Adverse Event Detection Tool on
Real Data: Temporal Relationship between Two Events and
the Exposure to Oral Biphosphonates

Odile Sauzet,1 Antonio Escudero,2 Alfonso Carvajal,2

Mariam Molokhia,3 Victoria R Cornelius.3 1AG
Epidemiologie and International Public Health, Universität
Bielefeld, Bielefeld, Germany; 2Centro de Estudios Sobre la
Seguridad de los Medicamentos, Universidad de Valladolid,
Valladolid, Spain; 3Department of Primary Care and Public
Health Sciences, Kings College London, London, United
Kingdom.

Background: Cornelius et al. have recently suggested a
new signal detection tool for adverse event detection
(WSP: Weibull Shape Parameter tool), which allows the
detection of a temporal causal relationship between expo-
sure and event. This tool, based on fitting a Weibull model
on time to event data, has shown very good reliability on
simulated data.

Objectives: To explore the performance of the WSP tool
on real data: detecting a temporal relationship between
the diagnostic of carpal tunnel syndrome and upper GI
cancer in women exposure to oral biphosphonates.

Methods: Retrospective cohort study: The Health
Improvement Network (THIN) database, United King-
dom.

Setting and exposure: Women >51 years who received a
prescription for an oral bisphosphonate between 1994 and
2006. Each woman is matched on age with two controls
form same practice. Women with Pagets disease or cancer
were excluded.
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Main outcome and statistical analysis: Applying the WSP
tool on data for exposed and control separately consisted
of censoring the data at regular intervals for a period of
3 years (carpal tunnel syndrome), 7 years (upper GI can-
cer) and fitting a Weibull model. If a shape parameter sig-
nificantly different from the value one is obtained a signal
is raised for further investigation.

Results: Observation of the time to event data for exposed
and control groups showed that over the observation peri-
ods the smoothed empirical hazard functions are constant
for both groups for each of the events. Applying the WSP
tool on both groups with a censoring interval of 6 months
did not result in any significant value for the shape param-
eter of the Weibull model, so for exposed and control
groups no signal was raised.

Conclusions: Whilst previous work has provided evidence
for an increased risk between carpal tunnel syndrome and
upper GI cancer, there was no evidence that this relation-
ship was temporal in nature with the WSP detection tool.
Discussion points include possible interpretations for the
observed difference in hazard rate (confounding factors)
between the groups and also how the number of events
will impact on the power may affect results.

902. A Survey of Patient Awareness and Use of Medicine
Containing Acetaminophen

Denise M Boudreau,1 Heidi Wirtz,1 Michael Von Korff,1

Sheryl L Catz,1 Jackie St. John,1 Paul E Stang.2 1Group
Health Research Institute, Seattle, WA, United States;
2Johnson Johnson, Pharmaceutical Research and Development,
Titusville, NJ, United States.

Background: Acetaminophen is the most commonly used
analgesic in part due to its inclusion in many over-the-
counter (OTC) products and prescription opioids. While
generally safe at recommended doses, supra-therapeutic
doses (>4,000 mg/day) are associated with acute liver
failure (ALF). Acetaminophen overdose is a leading cause
of ALF in Western countries. A majority of unintentional
overdoses are among users of acetaminophen containing
opioids.

Objectives: To provide information on OTC and prescrip-
tion acetaminophen use, use of supra-therapeutic doses,
awareness of acetaminophen -related toxicity, and per-
ceived effectiveness and preferred avenues for educational
interventions across 3 distinct cohorts.

Methods: A survey of US health plan enrollees identified
from automated pharmacy data who were long-term and
acute users of opioids with acetaminophen (n = 720 each
cohort) and a general population cohort (n = 360) during
the 2010–2011 cold/flu season – 74% response rate. Dif-
ferences were tested across the 3 cohorts, and by level of
education, using age-adjusted regression models.

Results: Use of OTC or prescription medicine containing
acetaminophen in the prior 2-weeks was reported by 84%

in the long-term opioid cohort, 76% in the acute opioid
cohort, and 36% in the general population. Use of OTC
medicine with acetaminophen did not differ across the
cohorts (30–34%). All three cohorts were unlikely to cor-
rectly identify drugs containing acetaminophen but the
opioid cohorts performed better than the general popula-
tion. Those with higher education performed slightly bet-
ter when asked to identify acetaminophen products than
those with no college education. The average usual daily
dose (mg/day) reported was highest in the long-term opi-
oid cohort (1,185), followed by the acute opioid cohort
(1,010) and the general population (891) – p < 0.001.
Estimated supratherapeutic exposure was rare but 3–5
times more common in the opioid cohorts than in the gen-
eral population.

Conclusions: Acetaminophen use is common and supra-
therapeutic exposure may be of concern in opioid users.
Knowledge of which drugs contain acetaminophen
appears inadequate; better labeling and proactive educa-
tion from professionals may be impactful.

903. Non-Steroidal Anti-Inflammatory Drug and Aspirin Use
and the Risk of Head and Neck Cancer

Jessica C Wilson,1 Liam J Murray,1 Carmel M Hughes,1

Amanda Black,2 Lesley A Anderson.1 1Queen’s University
Belfast, Belfast, United Kingdom; 2National Cancer Institute,
Bethesda, United States.

Background: The use of non-steroidal anti-inflammatory
drugs (NSAIDs) has been associated with a reduced risk
of several cancers. Evidence for NSAIDs preventing head
and neck cancer (HNC) is inconclusive.

Objectives: To examine the effect of aspirin and other
NSAIDs on the risk of HNC, by means of a large scale
prospective investigation using data from the National
Cancer Institute (NCI) Prostate, Lung, Colorectal and
Ovarian (PLCO) Cancer Screening Trial.

Methods: Using data from the NCI PLCO Cancer
Screening Trial, we examined the association between
aspirin/NSAID use and HNC incidence among 142,034
men and women aged 55–74 years. Information regarding
regular use and frequency of use of aspirin and NSAIDs
over the last 12 months was reported at enrolment (1993–
2001). Individuals were followed up until 2006. Hazard
ratios (HRs) and 95% confidence intervals (CIs) were cal-
culated using multivariable cox proportional hazards
regression with adjustment for potential confounders
including tobacco use, gender, body mass index and age.

Results: Over the follow up period 316 individuals were
diagnosed with HNC. Regular aspirin use, compared to
non-use, was associated with a significantly reduced inci-
dence of HNC (Adjusted HR = 0.78; 95% CI = 0.62–
0.98). No association was observed with regular NSAID
use, compared to non-use, and HNC incidence (adjusted
HR = 0.99, 95% CI 0.76–1.28).
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Conclusions: Our study suggests that aspirin may have
potential as a chemopreventive agent for HNC however
further investigation is warranted.

904. Non-Steroidal Anti-Inflammatory Drug and Aspirin Use
and the Risk of Malignant Melanoma – A Systematic Review
and Meta-Analysis

Jessica C Wilson, Liam J Murray, Carmel M Hughes, Lesley
A Anderson. Queen’s University Belfast, Belfast, United
Kingdom.

Background: Use of non-steroidal anti-inflammatory
drugs (NSAIDs) has been associated with a reduced risk
of several cancers. Evidence from experimental studies
suggests NSAIDs may prevent malignant melanoma
(MM) development.

Objectives: To conduct a systematic review and meta-
analysis to assess whether the use of aspirin and/or other
NSAIDs is associated with the risk of developing MM.

Methods: Medline, Embase, PubMed, Cochrane Library
and Web of Science were systematically searched using
terms for NSAIDs/aspirin, MM and observational/inter-
vention study designs to identify studies published to Sep-
tember 2010. When possible, adjusted results were
combined by using random-effects meta-analyses.

Results: Of 8992 articles identified, nine studies met the
selection criteria. These included 5 cohort studies, three
case–control studies, and one randomised controlled trial
(RCT). The results of the overall pooled analyses found
no evidence of an association between MM risk and the
use of either NSAIDs (including aspirin) (relative risk
(RR) 0.99, 95% CI 0.91–1.08), aspirin (RR 1.00, 95% CI
0.89–1.12) or non-aspirin NSAIDs (RR 1.07, 95% CI
0.97–1.17). Sub-analyses by duration of use or dosage
could not be conducted due to inconsistencies in the defi-
nitions of dosage and duration.

Conclusions: In conclusion, the results of this systematic
review and meta-analyses do not strongly suggest an asso-
ciation between the use of NSAIDs, either aspirin or non-
aspirin NSAIDs, and the risk of MM.

905. Pain Management: Observation and Side Effects

Charles Taieb. Public Health, PFSA, Boulogne Billancourt,
France.

Background: Pain treatment is a real challenge for Public
Health and a requirement for the quality and evolution of
a health system. Itresponds primarily to a humanist and
ethical objective, intrinsic to the dignity of the humankind.
The physical pain and moralsuffering experienced during
all ages of life make those already weakened by the disease
even more vulnerable. Treatmentcompliance is essential to
the efficacy of the treatment offered. Side effects or unde-
sirable effects may be caused by noncompliance when they
appear in the first 24 or 48 hours after treatment.

Objectives: The objective is to describe the side effectsper-
ceived during the first 48 hours and spontaneously cited
by the subjects treated with an analgesic.

Methods: Prospective, longitudinal, multicenter observa-
tional study, conducted in France using data collected by
the generalpractitioners who agreed to participate.

Results: Patients were treated either with a paracetamol-
codeine combination (n = 742) or with a paracetamol-
tramadol combination (n = 107). Nausea/vomiting, diz-
ziness, drowsiness and constipation were the 4 most com-
monly cited side effects. In the firstgroup, prevalence after
24h was 9.56%, 2.96%, 4.44% and 1.08% respectively,
vs. 13.89%, 7.41%, 2.78% and 2.78%in the second group.
On the 2nd day, prevalence in the first group was 3.9%,
2.01%, 3.4% and 2.8% respectively, vs.11.1%, 3.7%,
1.85% and 2.78% in the second group. Prevalence of at
least one side effect perceived during the 7 days oftreat-
ment was 29.74% in the first group vs. 40.74% in the sec-
ond treatment group.

Conclusions: A study published in 2005 (Patients and
chronic pain – Exercer magazine January 2005 – Le Goa-
ziou et call) indicated 37%constipation, 24% nausea and
vomiting and 22.4% dizziness for a group of patients
undergoing treatment. It appeared thatthe patients treated
with one of the two drug combinations had fewer com-
plaints of the same side effects.

906. Trends in the Frequency of Gastrointestinal Perforation
in a Cohort of Patients with Rheumatoid Arthritis

Jeffrey R Curtis,1 Angel Lanas,2 Ani John,3 David A
Johnson,4 Kathy L Schulman.5 1University of Alabama at
Birmingham, Birmingham, United States; 2Universidad de
Zaragoza, Zaragoza, Spain; 3Genentech, a member of the
Roche Group, South San Francisco, CA, United States;
4Eastern Virginia Medical School, Norfolk, VA, United
States; 5Outcomes Research Solutions, Inc., Bolton, MA,
United States.

Background: Gastrointestinal perforation (GIP) is a rare
but serious safety-related event in patients treated with an
array of rheumatoid arthritis (RA) medications.

Objectives: To trend the age-adjusted rate of GIP over
time using a large US claims database.

Methods: Patients aged ‡18 years were selected from
MarketScan� claims databases (2002–2008) with ‡2 RA
(ICD-9-CM 714.0, 714.3) diagnoses within 30 to
365 days and ‡1 year of continuous enrollment. Patients
who were hospitalized for GIP or who had any evidence
of gastrointestinal malignancy at baseline were excluded.
Patients were followed up until the date of GIP, database
disenrollment, or study end. A validated algorithm iden-
tified the first hospitalized GIP event (upper or lower
GI). Age-adjusted GIP rates were calculated for each cal-
endar year and by exposure to glucocorticoids. Rates
were reported per 1,000 person years (PY) of observa-
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tion. The Cochran-Armitage test was used to assess time
trend.

Results: The study population included 143,433 RA
patients: mean age, 57.7 (SD 14.1) years; 74.8% female;
median follow-up, 2.5 years. Hospitalization with GIP
occurred in 0.5% of patients (n = 696), with 6.6% of
patients dying during the admission. The GIP rate per
1,000 PY was 1.7 (95% CI, 1.6–1.9). The majority of
events were in the lower GI tract (1.44; 95% CI, 1.32–
1.55). The age-adjusted average annual GIP rate numeri-
cally decreased from 2.1 per 1,000 PY (95% CI, 1.4–3.1)
in 2002 to 1.8 (95% CI, 1.5–2.1) in 2008. GIP rates were
significantly higher during periods of current exposure to
glucocorticoids during the follow-up period, 2.4 per 1,000
PY (95% CI, 2.2–2.7) vs. 1.4 per 1,000 PY (95% CI, 1.2–
1.5). The age-adjusted average annual GIP rate during
periods of glucocorticoid exposure decreased from 3.5 per
1,000 PY in 2002 to 2.8 per 1,000 PY in 2008 while
increasing from 1.2 to 1.3 per 1,000 PY during the same
time frame in periods of no exposure. No time trends were
significant.

Conclusions: Despite the introduction of a number of new
therapies during the past decade, the age-adjusted rate of
GIP has not increased significantly, even after stratifica-
tion by glucocorticoid use.

907. Cohort Entry Criteria and Co-Morbidities in a Claims-
Based Male Osteoporotic Population

Wendy J Carman,1 Angelika Manthripragada,2 Cynthia
O’Malley,2 David Dore.1,3 1Epidemiology, OptumInsight,
Waltham, MA and Ann Arbor, MI, United States; 2Center for
Observational Research, Amgen Inc, Thousand Oaks, CA,
United States; 3Department of Health Services, Policy, and
Practice, Alpert Medical School of Brown University,
Providence, RI, United States.

Background: Osteoporosis (OP) in men remains poorly
understood despite considerable morbidity and mortality
associated with the disease. There is a paucity of data
related to both the identification of male OP in claims da-
tabases, particularly in younger men, and the background
incidence of co-morbidities often considered potential
adverse events (AEs) in OP drug safety studies.

Objectives: To describe cohort entry criteria for OP men
and to compare the incidence of nine selected AEs in the
overall and osteoporotic male populations.

Methods: We identified a 7% random sample of men
‡30 years old, excluding cancer cases, from a large health
insurance population enrolled between October 1, 2005
and December 31, 2010. Within this overall cohort, we
identified men with a diagnosis code for OP, treatment
with an OP medication, or an OP-related fracture. We
estimated the frequency of each OP cohort entry criterion
by age, and calculated age-standardized and age-stratified
incidence rates (IRs) of selected AEs in each cohort.

Results: Of the 502,370 eligible men, 64,708 met the OP
criteria. OP fracture was the most frequent cohort entry
criterion (49%), with the 30–49 year age group having the
highest percentage of men identified via OP fracture
(68%). A diagnosis code for OP was the least frequent
means of OP identification across most age groups. The
IRs of most AEs were higher in the OP cohorts than the
overall cohort, including subtrochanteric/diaphyseal femur
fractures (494.3 vs. 24.1/100,000 PY), fracture healing com-
plications (771.4 vs. 41.5/100,000 PY) and acute pancreati-
tis (178.4 vs. 80.6/100,000 PY).Many IRs varied by age.

Conclusions: It is important to include fracture and treat-
ment in addition to diagnosis as entry criteria for male OP
cohorts. However, further study is necessary to under-
stand whether the large percentage of men identified by
fracture in the 30–49 year age group is a result of the
inclusion of traumatic fractures or as a result of under-
diagnosis of OP. The varying IRs of potential AEs by
cohort and age highlight the need for appropriate compar-
ison groups when conducting observational studies.

908. Digital Ulcers Outcome Registry (DUO) in Patients with
Systemic Sclerosis (SSc): Methodology To Characterize
Patients in Terms of Recurrence of Digital Ulcers (DU)

Daniel M Rosenberg,1 Barbara S Schwierin,1 Michelle
Palmer,2 Christopher P Denton,3 Loı̈c Guillevin,4 Thomas
Krieg,5 Marco Matucci-Cerinic,6 on behalf of the DUO
Registry investigators. 1Actelion Pharmaceuticals Ltd,
Allschwil, Switzerland; 2Numerus Ltd., Sandhurst, United
Kingdom; 3Royal Free Hospital, London, United Kingdom;
4Hôpital Cochin, Paris, France; 5University of Cologne,
Cologne, Germany; 6University of Florence, Florence, Italy.

Background: Patient-reported surveys suggest around half
of systemic sclerosis (SSc) patients are affected by digital
ulcers (DUs) during their lifetime. Recent reports confirm
around 30% of those with SSc suffer from at least one
DU episode each year. The DUO Registry is a European,
multicentre, prospective, observational, cohort study of
SSc patients with ongoing DU disease.

Objectives: To explore definitions of DU disease recur-
rence phenotypes based on the frequency of DUs in SSc
patients. To determine a methodology to define the bur-
den of clinical disease across SSc-DU recurrence pheno-
types.

Methods: The registry enrols patients with current or a
history of DU. Patients are clinically assessed, receive
medical care and visit schedules as determined by their
physician. Since April 2008, data collected at enrolment
and during follow-up include: demographics; SSc charac-
teristics; history of DU disease; DU-related interventions/
complications (which characterise disease severity); ongo-
ing medications and number of DU at the time of enrol-
ment. The total number of DU on fingers and the month
of any new DU occurring between visits were recorded
specifically at follow-up visits.
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Results: Patients were defined by the DU recurrence phe-
notypes observed during a 2-year time window from en-
rolment (start of follow-up): (1) no DUs in follow-up; i.e.,
no DUs at follow-up visits and no new DUs occur
between visits; (2) episodic: only one follow-up visit with a
DU; (3) recurrent: frequent and regular DU with at least
two visits with DU and at least one visit with no DU; and
(4) chronic: DU are present at every follow-up visit. DU
recurrence phenotype will be further characterised by dis-
ease severity characteristics in order to determine plausi-
bility, relevance and validity of SSc-DU recurrence
definitions.

Conclusions: In this rare disease prospective registry set-
ting, proposed definitions of disease recurrence based on
event frequency over time are explored. Such patient dis-
ease characterisation is needed for both clinical trial plan-
ning and real-world management of SSc-DU patients.

909. Risk Factors Associated with Allopurinol Related
Stevens-Johnson Syndrome – A Case Control Study in Taiwan

Ching-Lan Cheng,1 Yea-Huei Kao Yang,2 Swu-Jane Lin,3

Angela W F On,4 Chao-Kai Hsu,5 Meng-Yu
Weng.6 1Health Outcome Research Center, National Cheng
Kung Univeristy, Tainan, Taiwan; 2Insititute of Clinical
Pharmacy and Pharmaceutical Sciences, National Cheng Kung
University, Tainan, Taiwan; 3University of Illinois at Chicago,
Chicago, IL, United States; 4Taiwan Drug Relief Foundation,
Taipei, Taiwan; 5Department of Dermatology, National Cheng
Kung University Hospital, Tainan, Taiwan; 6Department of
Internal Medicine, National Cheng Kung University, Tainan,
Taiwan.

Background: Allopurinol related severe cutaneous adverse
reaction of Stevens-Johnson Syndrome (SJS) is the most
common cause for cases submitted to the Drug Relief
Foundation for compensation in Taiwan Risk factors of
allopurinol users to develop the potentially life-threatening
Stevens-Johnson Syndrome among the Taiwanese popula-
tion have not been well studied.

Objectives: To investigate patient characteristics and co-
medications associated with allopurinol induced Stevens-
Johnson Syndrome.

Methods: A nested case–control study was carried out
with the database of National Health Insurance in Taiwan
Study population included new users of allopurinol
between 2001 and 2004. Patients with diagnosis of Ste-
vens-Johnson Syndrome (ICD-9 code 695.1x) while on
allopurinol treatment and discontinued the allopurinol
thereafter were defined as cases. Each case was matched
up to 20 controls by age, sex, and time of initiation of allo-
purinol treatment. Conditional logistical regression was
used to identify factors associated with an increased risk
of Stevens-Johnson Syndrome.

Results: In total, 335 cases with 6,409 match controls were
identified from 579,281 new users of allopurinol during

the study period. The incidence rate of allopurinol related
SJS was 3.7 per million person-year. Factors related to the
renal function were found to be significantly associated
with allopurinol induced SJS in unadjusted analyses. The
adjusted results showed that factors increased SJS risks
were renal disease (OR 2.42, 95% CI: 1.88–3.14), diuretics
use (2.35, 1.82–3.05), aminoglycoside use (1.97, 1.24–
3.13), and amoxicillin use (1.98, 1.48–2.65). There was no
significant dose-response effect between allopurinol and
Stevens-Johnson Syndrome (OR = 1.0).

Conclusions: Patients using medications and/or with
underlying diseases that could compromise renal function
are at higher risk for allopurinol induced Stevens-Johnson
Syndrome.

910. Impact of Gastroesophageal Reflux Disease (GERD)
Definition on Incidence Rate of Endoscopies among
Osteoporotic Patients

Robert N Lubwama, Julie Chandler, Tzuyung D
Kou. Epidemiology, Merck Co Inc, North Wales, PA, United
States.

Background: Gastroesophageal reflux disease (GERD) is
a known confounding factor when investigating cancer of
the esophagus since both involve use of endoscopies dur-
ing diagnosis. Identification of GERD cases when using
observational databases has been done using various algo-
rithms, which involve the use of diagnosis codes and pro-
ton pump inhibitor prescriptions that are used in the
treatment of GERD.

Objectives: To assess the impact of GERD definition cri-
teria on the incidence rate of endoscopies among patients
with a diagnosis of osteoporosis.

Methods: The study looks at a cohort of 7,781 female
patients aged 50 years and above with osteoporosis who
received an endoscopy in the General Practice Research
database (GPRD). Of 2,460 of the patients had at least 1
of the following GERD definitions: At least one GERD
diagnosis code; two diagnoses codes; one diagnosis code
and a PPI prescription; 2 diagnosis codes and a PPI pre-
scription; a diagnosis code and five PPI prescriptions and
a diagnosis code and 10 prescriptions of PPI. Endoscopy
incidence rates among the above were calculated.

Results: Among osteoporotic patients, having at least 1
diagnosis of GERD increases the incidence rate of endos-
copies threefold from 0.83 (0.80–0.84) to 2.56 (2.46–2.66)
per 100 person years. Doubling the number of diagnoses
in the criteria increased the incidence rate from 2.56 (2.46–
2.66) to 3.32 (3.13–3.51) per 100 person years. However
inclusion of a PPI prescription to one diagnosis code 3.07
(2.88–3.26) or two diagnoses codes 3.68 (3.39–3.99) didn’t
increase the endoscopy incident rate significantly.

Conclusions: Definition of GERD should be taken into
account when studying cancer of the esophagus. The num-
ber of PPI prescriptions doesn’t affect the incident rates
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possibly because of the abundance of over the counter
PPI availability in the UK.

Validation of various GERD definitions should be con-
sidered when using a database that can access source
records.

911. Prescribing and Administration of Parkinson’s Disease
Medications

Yasmin Al-Din, Naomi Ford, Fiona Needleman, Yvonne
Semple, Donald Grosset, Graeme Macphee. NHS Greater
Glasgow and Clyde, Glasgow, United Kingdom.

Background: One in three people with Parkinson’s disease
(PD) are admitted to hospital annually; many are subject
to inadequate medicines management. The UK Parkin-
son’s Disease Society ‘‘Get it on time’’ campaign and a
2010 UK National Patient Safety Alliance report empha-
sise the importance of administering PD medicines on
time to reduce harm.

Objectives: To assess the prescribing and administration
of PD medication in various NHS Greater Glasgow and
Clyde (GGC) hospital sites

Methods: A multi-disciplinary group set the standards
and criteria for this audit based on those from Parkinson’s
UK. Data were collected prospectively for 28 patients,
through convenience sampling, by pharmacists for 1 week
of the patient’s in-patient stay during February to March
2011. Patients were identified from within Emergency
Care and Medical Specialities and Surgical and Anaes-
thetic wards at one NHSGGC site and from Rehabilita-
tion and Assessment wards across NHSGGC. Cases,
where PD drugs were given late, were referred to a PD
specialist for interpretation. Data were analysed by com-
paring results to the agreed standards and criteria.

Results: A medicines reconciliation policy was reported to
be in place in all sites where data were collected. Drug his-
tory was checked within 24 hours of admission in 60% of
cases. The first dose of PD medication after admission
was administered on time in 62% of cases falling short of
the recommended standard of 90%. On average two doses
of PD medications were omitted per patient during
1 week of data collection, although the 90% standard was
met (93%) there is potential for improvement. The pre-
scribing of contraindicated medicines occurred once.
None of the wards were implementing self administration.

Conclusions: The findings highlight areas for improve-
ment. An action plan has been developed to address these.
This includes the development of PD guidance for inclu-
sion in the local NHSGGC Therapeutics Handbook, up-
dating the emergency PD stock lists, delivering education
to medical, pharmacy and nursing staff to raise awareness
of the audit results, communicating the key messages of
this audit via NHSGGC educational bulletins and finally
performing a re-audit to measure improvement in prac-
tice.

912. Benzodiazepine Use and Risk of Dementia: A Prospective
Population-Based Cohort Study

Sophie Billioti de Gage,1 Bernard Bégaud,1 Fabienne Bazin,1

Hélène Verdoux,1 Jean-François Dartigues,1 Karine Pérès,3

Tobias Kurth,2 Antoine Pariente.1 1Inserm U657, Bordeaux,
France; 2Inserm U708, Paris, France; 3Inserm U897,
Bordeaux, France.

Background: The existence of long-term adverse effects of
benzodiazepines (primarily indicated against symptoms of
anxiety and sleep disorders) on cognition, including
dementia is debated.

Objectives: To evaluate the association between new initi-
ation of benzodiazepines and incident dementia.

Methods: A 15-year follow-up was set up within the PA-
QUID population-based cohort study (South-Western
France). Out of the 3,777 participants aged 65 and over,
we selected those (n = 1063, mean age=78.2 years) who
were free of dementia and did not initiate a benzodiaze-
pine (BZD) up until the 5th year (T5) of follow-up (base-
line for this study). The new BZD initiators (n = 95) at
T5 were compared to non-initiators (n = 968) on a 15-
year follow-up basis, the main outcome being incident
dementia assessed at each follow-up. Multivariate Cox
proportional hazard models were used to estimate the
association with control of the main potential confounders
measured at baseline (age, sex, schooling duration, marital
status, wine consumption, depressive symptomatology,
cognitive evolution trend, high blood pressure, diabetes
mellitus, statin use, antithrombotic use).

Results: During a mean of 6.2 years of follow-up, 253
incident dementia cases were confirmed. New initiation of
benzodiazepines was associated with an increased risk of
dementia (multivariable-adjusted hazard ratio [HR] =
1.63; 95% CI = 1.11–2.41). Sensitivity analyses consid-
ering the existence of depressive symptoms led to similar
results (HR = 1.64; 95% CI = 1.10–2.45). In a second-
ary analysis considering different cohorts of benzodiaze-
pine users according to time of initiation (at baseline and
during subsequent follow-up), the pooled HR for incident
dementia was 1.46 (95% CI = 1.10–1.93).

Conclusions: In this prospective population-based cohort
study, new initiation of benzodiazepines was associated
with increased risk of dementia. Considering the high utili-
zation of benzodiazepines and increasing incidence of
dementia in the general population, indiscriminate wide-
spread use of benzodiazepines should be cautioned
against.
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913. Length of Hospital Stay of Patients with Schizophrenia:
Relation to Antipsychotic Monotherapy vs. Polypharmacy

Adrián LLerena,1 Humberto Fariñas,1 Macarena C
Cáceres,1 Alfredo de la Rubia,2 Eva M Peñas-
LLedó.1 1CICAB Clinical Research Center, Extremadura
University Hospital Medical School, Badajoz, Extremadura,
Spain; 2Unit of Psychiatry, Mérida Hospital, Mérida,
Extremadura, Spain.

Background: We have previously observed that inpatient
drug treatment for schizophrenia differed across three
European countries (Spain, Estonia and Sweden). We also
observed that high antipsychotic dosages as well as anti-
psychotic polypharmacy should be avoided (except for
short periods when switching antipsychotics) because
these practices are associated with an increase in the risk
of adverse effects, drug-drug interactions and mortality
(Llerena et al., 1993).

Objectives: To evaluate the differences between patterns
of antipsychotic drugs use (monotherapy vs. polypharma-
cy and typical vs. atypical antipsychotic medication) in
relation to the timing of hospital stay in inpatients with
schizophrenia.

Methods: The medical records of all consecutively admit-
ted patients to ‘‘Infanta Cristina’’ Hospital (Badajoz) and
‘‘Dı́az Ambrona’’ Hospital (Mérida) receiving a diagnosis
of schizophrenia (DSM-IV criteria upon discharge) during
a ten-year period (2001–2010) were studied. The pre-
scribed treatment regimens (polypharmacy, and typical/
atypical antipsychotics) were retrospectively analysed.
From with the diagnosis of schizophrenia were reviewed.

Results: A total of 1044 patients that were hospitalized
received a diagnosis of schizophrenia during 2001–2010.
Of them, 526 (50.4%) received monotherapy. In particu-
lar, most patients were treated with atypical antipsychotic
monotherapy (425, 40.7%). Mean length of stay was on
average more than a week longer for those taking antipsy-
chotic polytherapy (29.6 ± 38.3) than for those under
antipsychotic monotherapy (21.5 ± 27.6).

Conclusions: Inpatients with schizophrenia under antipsy-
chotic polypharmacy had on avarage more than 4 weeks
of hospital stay whereas those under antipsychotic mono-
therapy stayed about 3 weeks.

914. Timing of Concomitant Drug Use in
Pharmacoepidemiological Studies

Victoria Abbing-Karahagopian,1 Helga Gardarsdottir,1,2

Patrick C Souverein,1 Olaf H Klungel,1 Bert GM
Leufkens,1,3 Toine CG Egberts,1,2 Marieke L De
Bruin.1 1Pharmacoepidemiology and Clinical Pharmacology,
Utrecht University, Utrecht, Netherlands; 2Department of
Clinical Pharmacy, University Medical Center Utrecht,
Utrecht, Netherlands; 3Medicines Evaluation Board, The
Hague, Netherlands.

Background: Both antidepressants (AD) and benzodiaze-
pines (BZD) have been associated with an increased risk
for hip fracture. However, the hazard function is not con-
stant over exposure time and differs for these two medica-
tion classes. Hence, the timing of initiation of co-use will
determine the overall hazard function.

Objectives: The aim of this study was to describe timing
of BZD co-medication use among AD users.

Methods: The study population included patients from
the Netherlands Information Network of General Prac-
tice who initiated ADs between 2002 and 2009. AD-treat-
ment episodes were constructed for each patient
assuming the start of a new episode when 90 days
elapsed between the theoretical end-date of a prior AD
prescription (Rx) and the start-date of the next AD Rx.
Within the first AD episode, three groups of BZD co-use
were defined: ‘‘simultaneous’’ (simultaneous start of AD
and BZD, no BZD during 182 days prior to start),
‘‘before’’ and ‘‘during’’ starters. These groups were
described according to intensity of BZD use (number of
Rxs), mono/polytherapy of AD and duration of AD
episode.

Results: The study population consisted of 16,617 AD
users. The mean age was 50 years (SD = 18) and 63.2%
were female. The median duration of the AD episode was
80 days (IQR = 259). Of 28.5% of patients used both
AD and BZD. Of these, 57.2% started BZD before the
AD, 19.0% were ‘‘simultaneous’’ starters and 23.8%
started BZD during their first AD episode. In general,
‘‘simultaneous’’ starters were younger (mean = 45.3 vs.
56.4 years) yet had less intensity of BZD use (mean = 4.3
vs. 7.5 Rxs) compared to ‘‘before’’ starters. ‘‘After’’ start-
ers were slightly older (mean = 48.0 vs. 45.3 years), had
more AD polytherapy (20.2% vs. 14.9%) however less
intensive BZD use (mean = 3.7 vs. 4.3 Rxs) compared to
‘‘simultaneous’’ starters.

Conclusions: Timing of initiating BZD use in AD users is
important, as each BZD co-use group is expected to have
a different overall hazard function for hip fracture as
opposed to when co-medication is defined as constant
over time. To calculate accurate hazard function, it is
important to take into consideration the timing of initia-
tion of co-medication use in pharmacoepidemiological
studies.

� 2012 The Authors
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915. Pharmacological Treatment and Demographic
Characteristics of Adult Patients with Attention Deficit
Hyperactivity Disorder, Sweden

Shahram Bahmanyar, Helle Kieler. Department of Medicine,
Centre for Pharmacoepidemiology, Karolinska Institute,
Stockholm, Sweden.

Background: An increasing number of adults are diag-
nosed with Attention Deficit Hyperactivity Disorder
(ADHD). None of the available drugs are approved for
treatment of adults with ADHD in Sweden and knowl-
edge concerning those who treated for ADHD is limited.

Objectives: To describe the adult populaton with ADHD
and their pharmacological treatment.

Methods: Using the Swedish Patient Register and the Pre-
scribed Drug Register we identified individuals 19 years of
age or older who were diagnosed or medically treated for
ADHD for the first time 2006–2007. The subjects were fol-
lowed from entry to December 2009. The unique patient
identifiers were used to link information from the two reg-
isters to describe demographic characteristics, hospital
care and drug treatments. Logistic regression model esti-
mated the association between age, sex, frequency of hos-
pitalization, diagnosis or treatment for other
psychological disorders and risk of gap and discontinua-
tion of the treatment.

Results: Totally the study included 6,069 patients of
whom 60% were males, mean age at entry to the study
was 34 years (SD = 12) and median was 32 years (IQR
24–42). Some 81% were medically treated for ADHD,
approximately 85% received methylphenidate as the first
substance and combination therapy was rare (1.98%).
More than 59% of the patients, which could be followed
up for 2 years after start of treatment (n = 4,324), had at
least one treatment gap of 6 months. Some 49% of medi-
cally treated patients discontinued the medication. More
than 73% had comorbidity or treatment for other psycho-
logical disorders. The comorbidity decreased risk of being
medically treated (0.7, 95% CI 0.6–0.9). Male sex, age
under 25 years at entry and lower number of hospitaliza-
tions increased risks of gap and discontinuation of medi-
cation. Medical treatment for other psychological
disorders extensively increased risk of discontinuation (20,
95% CI 14–29).

Conclusions: Approximately one fifth of the adult patients
recorded in the Swedish Patient Register as diagnosed
with ADHD did not receive medical treatment for their
disease. Medication adherence seems to be low particu-
larly in younger patients.

916. Treatment of ADHD with Psychostimulants in Patients
on Opioid Maintenance Therapy (OMT) in Norway – A
Nationwide Study

Kari Furu, Øystein Karlstad, Svetlana Skurtveit, Randi
Selmer. Department of Pharmacoepidemiology, Norwegian
Institute of Public Health, Oslo, Norway.

Background: The Norwegian opioid maintenance therapy
(OMT) model was implemented in 1998. Attention Deficit
Hyperactivity Disorder (ADHD) is a major risk factor for
the development of substance use disorders. Treatment of
ADHD with psychostimulants in OMT patients is chal-
lenging and has been restricted in Norway.

Objectives: To study the use of ADHD drugs in OMT
patients in Norway and to explore comedication with an-
tidepressants, hypnotics and anxiolytics in this popula-
tion.

Methods: Data were drawn from the nationwide prescrip-
tion database (NorPD) which includes all filled prescrip-
tions in Norwegian pharmacies. The study population
consists of people >18 years who were dispensed either
methadone mixture (ATC code N07BC02), buprenor-
phine capsules (N07BC01) or buprenorphine-naloxone
combined capsules (N07BC51) during 2004–2010. The fol-
lowing psychostimulants and other psychotropic drugs
were included: racemic amphetamine (N06BA01), dexam-
phetamine (N06BA02), methylphenidate (N06BA04), ato-
moxetine (N06BA09), antidepressants (N06A), anxiolytics
(N05B) and hypnotics (N05C). Variables included:
patient’s unique identity number (encrypted), gender, age,
ATC code, and date of dispensing. One-year prevalence of
treatment was calculated. The observed number of
patients treated with psychostimulants was compared to
the expected number calculated by applying the preva-
lence for each sex and age specific group in the general
population on the sex and age distribution in the study
population.

Results: Number of patients in OMT increased in the per-
iod and reached 6,116 in 2010. Of these, 170 patients
(2.8%) were treated with psychostimulants, seven times
higher than expected in the general population. Methyl-
phenidate was by far the most commonly used ADHD
drug in OMT patients, followed by atomoxetine. Sixty
percent of the OMT patients filled at least one prescription
for antidepressants, anxiolytics or hypnotics in 2010 and
the percentages were similar for users and non-users of
ADHD drugs.

Conclusions: The treatment with psychostimulants was
more common OMT patients than expected in the general
population of Norway. Comedication with other psycho-
tropics was also common in OMT patients.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002
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917. Inpatient Treatment of Schizophrenia during 2001–2010:
Average Length of Stay, Use of Diagnostic Tests and Drug
Treatment

Adrián LLerena,1 Macarena C Cáceres,1 Humberto
Fariñas,1 Eva M Peñas-LLedó,1 Alfredo de la
Rubia.2 1CICAB Clinical Research Center, Extremadura
University Hospital Medical School, Badajoz, Extremadura,
Spain; 2Unit of Psychiatry, Mérida Hospital, Mérida,
Extremadura, Spain.

Background: Schizophrenia generates a great global bur-
den for the social care system. In terms of health care
financial expenses, schizophrenia is the most costly psychi-
atric disease. In particular, the inpatient care costs of
schizophrenia can be estimated by firstly analysing the
length of hospital stays, use of diagnostic tests and drug
treatment. In keeping with this fact, we have previously
observed that inpatient drug treatment for schizophrenia
differed across three European countries (Spain, Estonia
and Sweden).

Objectives: To determine the evolution of the mean length
and number of hospitalizations, and of the use and type
of diagnostic tests and antipsychotic drug treatment for
patients with schizophrenia in a region of Badajoz
(Spain).

Methods: The medical records of all consecutive patients
receiving a diagnosis of schizophrenia (DSM-IV criteria
upon discharge), who were hospitalized in ‘‘Infanta Cristi-
na’’ (Badajoz) and ‘‘Dı́az Ambrona’’ Hospitals (Mérida)
during a 10-year period (2001–2010) were studied.

Results: A total of 1,791 medical records of hospitalized
schizophrenia patients were reviewed. The mean lenght of
hospitalization ranged from 37.6 days in 2004 to
18.3 days in 2006, with an avarage stay of 4 weeks
(27.9 days) relatively stable during the whole 10-year per-
iod. The average number of the most frequently used diag-
nostic tests per 100 admissions was 67.7 biochemical
markers, 65.5 hematologic indices, 46.2 urine, 42.3 coagu-
lation (42.3), and 40.6 cardiac electrogram. The most pre-
scribed antipsychotic drugs during this period per percent
of total days in hospital) were: olanzapine (42.4), risperi-
done (28.6), quetiapine (16.6) and levomepromazine
(16.4).

Conclusions: The average length of hospital stay was
about 4 weeks during the 10 years period. The biochemis-
try and hematologic tests and the second generation anti-
psychotics olanzapine and risperidone were the most
frequently prescribed. The relevance of present data on
the cost of the inpatient treatment of schizophrenia and
the clinical outcome will be considered in a prospective
study.

918. Effects of Recent Earthquake on the Prescribing Pattern
of Antidepressant and Antipsychotic Drugs in the Southern
Italian Province of L’Aquila

Gianluca Trifirò,1,2 Giovanna Sini,3 Claudio Linguiti,4

Michele Tari,4 Carmen Ferrajolo,5 Paolo Stratta,6 Fabio
Allegrini,6 Alessandro Rossi.7 1University of Messina,
Messina, Italy; 2IRCCS Centro Neurolesi Bonino Pulejo,
Messina, Italy; 3Local Health Unit of Reggio Emilia, Reggio
Emilia, Italy; 4Local Health Unit of Caserta, Caserta, Italy;
5Second University of Naples, Naples, Italy; 6Local Health
Unit of L’Aquila, L’Aquila, Italy; 7University of L’Aquila,
L’Aquila, Italy.

Background: Natural disasters provoke an increase in
mental and medical disorders in survivors. Careful moni-
toring of drug use may be required in these situations.

Objectives: To assess the effects of earthquake that
occurred on April 6, 2009 on the use of antidepressant
and antipsychotic drugs in the province of L’Aquila.

Methods: We conducted a cross-sectional, drug utiliza-
tion study. Data sources of this study were the dispen-
sings database of the Southern Italian Local Health Unit
(LHU) of L’Aquila and Caserta. All the antidepressant
and antipsychotic drugs (except for prescriptions in
dementia patients) are reimbursed by Italian National
Health System and therefore are retrieved in such a data-
base. We measured the monthly prevalence of use of
these drugs 1 year prior and after the date of earthquake
in L’Aquila LHU. We used as control the LHU of Ca-
serta, as this area was not affected by the earthquake. All
the analyses were stratified by age groups, gender and
drug classes (Selective Serotonin Reuptake Inhibitors,
Tryciclics, and other ADs; atypical and typical antipsy-
chotics).

Results: Overall, the monthly prevalence of use of ADs
and APs was higher in L’Aquila than Caserta. With
respect to trend over time, we observed an increase in the
use of antidepressants (mostly tryciclics) and antipsychot-
ics (mostly typicals) in the first 2 months after the earth-
quake in L’Aquila but not in Caserta. This increase was
almost twofold higher in women older than 75 years. The
use of ADs and APs in general tended to decrease in the
summer period in Caserta, while such a trend was not
observed in L’Aquila after the earthquake. After the first
2 months from the earthquake, the use of ADs and APs is
stabilized at the pre-earthquake levels in L’Aquila.

Conclusions: The earthquake determined a very short
term increase in the use of antidepressants and antipsy-
chotics mostly in older women of L’Aquila.

� 2012 The Authors
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919. Prevalence and Patterns of Antidepressant Use among
Women of Reproductive Age in Northern Ireland (NI)

Anthony Wemakor,1 Helen Dolk,1 Karen Casson,1 Lolkje
Jong-van den Berg.2 1School of Nursing/Institute of
Nursing Research, University of Ulster at Jordanstown,
Newtownabbey, County Antrim, United Kingdom;
2Pharmacoepidemiology and Pharmacoeconomics, Groningen
Research Institute of Pharmacy, University of Groningen,
Groningen, Netherlands.

Background: Antidepressant use prevalence represents
both the prevalence and treatment of depression. Moni-
toring patterns of antidepressant use can help inform poli-
cies regarding prevention of depression and its
appropriate treatment.

Objectives: To determine the 1-year prevalence of antide-
pressant drug prescription among women of childbearing
age (15–45 years) in Northern Ireland (NI), and the pro-
portion with co-administration of psycholeptic drugs, and
to identify socio-demographic factors associated with anti-
depressant prescription.

Methods: A cross-sectional study design was applied to
Electronic Prescribing and Eligibility System prescribing
data in 246 out of 363 GP practices with high coverage
(‡70%) of electronic prescribing data in NI. Socioeco-
nomic deprivation data were obtained from the 2010 NI
Multiple Deprivation Measure for area of residence. The
study population consisted of women of childbearing age
in these practices registered with the same GP practice
throughout the study period with or without antidepres-
sant medication. Outcome measures were the levels of
antidepressant prescribing and co-prescribing of psycho-
leptics in a 1-year period and socio-demographic factors
associated with them. Logistic regression modelling was
employed in establishing the variation of antidepressant
use with socio-demographic factors.

Results: A 1-year antidepressant prescription prevalence
of 16.3% (95% CI 16.1–16.4) in 268,917 women of child-
bearing age in 2009 was estimated. Antidepressant pre-
scription prevalence increased from 4.8% in the 15–
19 years age group to 24.6% in the 40–45 years age group
and from 13.5% in women living in the least socioeco-
nomically deprived areas to 20.7% in those in the most
deprived areas. Women who accessed GP practices in
urban areas were more likely to receive a prescription for
an antidepressant. Of 34.8% of the women who received
prescriptions for antidepressants were co-prescribed with
a psycholeptic medication.

Conclusions: NI is an area of high antidepressant use.
These data reinforce the need to address the determinants
of depression, and treatment policies and practices.

920. Trends in Use of Benzodiazepines, Opioids, Tramadol,
and Z-Drugs from 1998 to 2008 in a Managed Care
Population

Monica A Munoz,1,2 Danijela Stojanovic,1 Mahyar
Etminan,3 Almut G Winterstein,1 Joseph AC
Delaney.1 1Pharmaceutical Outcomes and Policy, University
of Florida, Gainesville, FL, United States; 2US Food and Drug
Administration, Silver Spring, MD, United States;
3Pharmaceutical Outcomes Programme, University of British
Columbia, Vancouver, BC, Canada.

Background: Benzodiazepines, opioids, tramadol, and z-
drugs (BOTZ drugs) have known, serious side effects as
well as potential for dependency. BOTZ polypharmacy is
thought to be increasing in younger populations and may
result in severe consequences.

Objectives: To describe the BOTZ utilization patterns
among young adult women including exposure to any two
different classes of BOTZ drugs in a given year over time.

Methods: We conducted a study among young women in
the IMS Lifelink� Health Plan Claims Database from
1998 to 2008. Patients were included if they were above
the age of 18. Based on pharmacy claims data, we report
overall and annual prevalence for each drug class, and for
exposure to of any two different BOTZ drug classes. The
trend in exposure was evaluated using linear regression.

Results: The average enrollment time in one of the plans
captured by the IMS database was 1.95 years (IQR 0.58–
2.83) and the average age at enrollment was 29.9 (IQR 25–
35). Out of 5,821,583 women, 1,515,895 (26.0%) were iden-
tified to have at least one prescription for any of themedica-
tions of interest. The overall use (at least one Rx) of
opioids, benzodiazepines, tramadol, and z-drugs was
22.7%, 7.2%, 2.7%, and 1.9%, respectively. Over a decade,
the percentage of women exposed to each class increased
annually, ranging from 8.5% to 15.4%, 1.6% to 5.9%,
0.4% to 2.0%, and 0.2% to 0.7%, respectively. Exposure
to two different BOTZdrug classes increased fivefold, from
0.8% to 4.3% (p < 0.01 for trend) between 1998 and 2008.

Conclusions: Despite cautions regarding risks of BOTZ
drug polypharmacy, our study identifies increased rates of
exposure to more than one BOTZ drug. Increased vigi-
lance is warranted for screening patients taking multiple
BOTZ drugs to ensure benefits outweigh risks.

921. Analyses of Switching and Combination Use of
Antidepressants in Young Swedish Adults

Karolina Andersson Sundell,1 Max G Petzold,1 Susanna M
Wallerstedt.2 1Nordic School of Public Health, Gothenburg,
Sweden; 2Sahlgrenska University Hospital, Gothenburg,
Sweden.

Background: Previous studies report varying frequency of
switching and combination use of antidepressants between
age groups and by socioeconomic characteristics.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
DOI: 10.1002
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Objectives: To analyse frequency of and predictors for
combination use and switching of antidepressants in
Swedish adults aged 20–34 years.

Methods: The study population encompassed antidepres-
sant users aged 20–34 years initiating use between January
and June 2006 (n = 24,897). Data on filled antidepres-
sants in 2006 were collected from the Swedish Prescribed
Drug Register and information on socioeconomic charac-
teristics from Statistics Sweden. Clinical and socioeco-
nomic factors associated with use of at least two
antidepressants and switching were analyzed with multi-
variate logistic regression.

Results: In total, 17.1% purchased at least two antide-
pressant drugs. This was more common among women,
odds ratio (95% confidence interval): 1.16 (1.04–1.28),
among those who started on mirtazapine compared to
SSRIs: 2.33 (2.01–2.71), when a psychiatric care facility
issued the index prescription compared to primary care
1.19 (1.07–1.32), among those born in Sweden with one
parent born in Sweden 1.26 (1.09–1.45) and those who
had received social assistance 1.19 (1.03–1.37). It was less
common when an occupational health facility issued the
index prescription 0.70 (0.53–0.94), with declining length
of follow up 0.73 (0.62–0.86), and with increasing length
of education. Among those who used at least two antide-
pressants, 71.6% were classified as switchers. Switching
was less common among those starting on mirtazapine:
0.69 (0.53–0.90), when the first prescription was issued in
psychiatric care 0.74 (0.60–0.90) and among individuals
with at least 2 years of university education 0.60 (0.41–
0.87).

Conclusions: Almost one fifth used two or more antide-
pressants; the majority was classified as switchers. Type of
starting antidepressant, whether the index prescription
was issued by a psychiatric care facility and level of educa-
tion influenced use of at least two antidepressants and
switching.

922. Utilization Patterns of Strattera in Germany,
Netherlands, Sweden and UK

Kwame Appenteng,1 Angelo Camporeale,1 Michel Denarie,2

Jennifer Millard,2 Stephen Motsko.1 1Office of Risk
Management and Pharmacoepidemiology, Eli Lilly and
Company, Indianapolis, IN, United States; 2IMS Health
Marketing Analytics and Services, Collegeville, PA, United
States.

Background: There is limited information on Strattera uti-
lization in European countries.

Objectives: To assess Strattera utilization patterns among
new users of the drug in Germany, Netherlands, Sweden
and UK from 2006 to 2011.

Methods: Data sources for this retrospective study
included: LRx longitudinal prescription data in Germany
and Netherlands, General Practice Research Database

(GPRD) in UK, and CEBRxA database in Sweden. A
cohort of new users of Strattera in these databases was
created and followed for a 2 years period after drug initia-
tion over the last 2 years of available data. We estimated:
number of initiators, comorbidities, mean length of ther-
apy (LOT), persistence (actual days supply prescribed/dis-
pensed), and adherence (Proportion of Days Covered
[PDC]).

Results: During the study period the number of new
Strattera users increased in Netherlands and Sweden, was
relatively constant in UK, and decreased in Germany.
The mean (range) of Strattera initiators was: Germany
16,958 (12,053–24,080), Netherlands 6,918 (3,963–8,465),
UK 761 (689–805), Sweden 305 (242–368). In all coun-
tries, the drug was more commonly prescribed to persons
aged 6–17 years (73–83%) than adults ‡18 years (8–
26%). The most common comorbid psychiatric condition
in UK was mental disturbance NOS (30.0%) and in Swe-
den was depression (27%). No cardiovascular comorbidi-
ties were reported in UK, and were uncommon in
Sweden. The overall mean LOT (days) during the 2-year
follow-up period was: UK (396.4), Sweden (300.8), Ger-
many (282.8) and Netherlands (241.3). Persistence 1-year
after drug initiation was: Germany (49.2%), UK (47.0%),
Netherlands (26.9%), and Sweden (26.6%). Adherence
(compliance) based on PDC during the 2 year study per-
iod was: UK (57.0%), Germany (39.0%), Sweden
(38.0%), and Netherlands (33.0%).

Conclusions: Strattera usage in the studied countries
appears to be confined to relatively short periods of time
and with a low rate of treatment reinitiation.

923. Assessing the Effect of a Guideline Change on Prevalence
of Benzodiazepine Use by Including the Birth Cohort
Dimension

Maarten J Bijlsma,1 Eelko Hak,1 Jens H Bos,1 Lolkje T de
Jong-van den Berg,1 Fanny Janssen.2 1Department of
Pharmacy, University of Groningen, Groningen, Netherlands;
2Population Research Centre, University of Groningen,
Groningen, Netherlands.

Background: The effect of guideline changes on trends of
prescription drug use are commonly studied by age and
over time period. This masks the birth cohort dimension
which affects the age-specific trends in each time period.

Objectives: We investigated whether including the birth
cohort dimension in time series analysis leads to a more
accurate estimation of the effect of a guideline change on
the trend of benzodiazepine use.

Methods: Outpatient pharmacy data from a drug pre-
scription database in the Netherlands (IADB.nl) were
used to obtain the age- (18–85) and sex -specific number
of users of benzodiazepine (ATC: N05BA and N05CD)
per 1,000 population (prevalence) per quarter year from
1998 to 2008. We studied the prevalence over time by age

� 2012 The Authors
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groups and by birth cohorts. Interrupted time series analy-
ses were performed to the de-seasonalized trend to esti-
mate the effect of the guideline change in 2001.

Results: From 1998 to 2008 the overall age-standardized
prevalence of benzodiazepine use per 1,000 population
declined from ~55 for males and ~105 for females to ~42
for males and ~78 for females, this decline strengthened in
2001 for both sexes (significant slope change of p < 0.05).
Similar patterns over time, including slope changes
(p < 0.05), can be found within the majority of age cate-
gories, providing no additional information. Within birth
cohorts the prevalence first increased over time but after
2001 this increase stopped or weakened (p < 0.05), indi-
cating a reduction in starters or less chronic use of benzo-
diazepine.

Conclusions: Studying trends within birth cohorts can be
a useful addition to time series analyses because the same
or similar individuals are followed over time, making anal-
ysis more intuitive. This is not the case for trends within
age-categories, potentially leading to less informed conclu-
sions about guideline effects.

924. Hypnotic Drugs Use and Quality of Life: Longitudinal
Analysis from the VISAT Cohort

Céline Caillet, Olivia Boeuf-Cazou, Laure Pourcel, Maryse
Lapeyre-Mestre, Anne Roussin. Pharmacoepidemiology,
UMR 1027 INSERM-Université de Toulouse 3, CEIP-
Addictovigilance, Service de Pharmacologie clinique, CHU,
Toulouse, France.

Background: Throughout the world, hypnotic drugs do
not have the indication for chronic insomnia. This is based
on the tolerance to their hypnotic effects and on the risk
of pharmacodependence. In addition to pharmacodepen-
dence, the reason of high prevalence chronic use of hyp-
notic drugs could be related to a positive effect on the
quality of life (QoL) of users.

Objectives: To evaluate the association between chronic
use of hypnotic drugs and the evolution of QoL, in a pop-
ulation of workers of three areas of Southern France.

Methods: This study included 1257 French workers from
the VISAT1 (Ageing, Health and Work) cohort. The evo-
lution of QoL scores (using the Nottingham Health Pro-
file) after a 5 years follow-up (2001–2006) was
investigated among two categories of hypnotic drugs
users: ‘‘non-consumers’’ (no consumption at the two data
collection times) and ‘‘chronic consumers’’ (consumption
of at least 1 year declared in 2006) with logistic polytomic
regression models adjusted for several potential confound-
ers. The drugs studied were all benzodiazepines (used for
hypnotic effect) and derivatives (zolpidem and zopiclone),
carbamates and H1-antihistamines (doxylamine).

Results: In 2006, 38 (3.0%) ‘‘chronic consumers’’ have
been compared to the 1,146 (91.2%) ‘‘non consumers’’ of
hypnotics. We found no significant difference in QoL

evolution between 2001 and 2006 (no significant Odds-
Ratio for each improvement or deterioration compared to
non-evolution) between these two groups for all dimen-
sions studied: ‘‘Sleep’’, ‘‘Emotional reactions’’, ‘‘Energy’’
and ‘‘Social isolation’’.

Conclusions: This study was performed in a worker popu-
lation, which is a younger population than the older
patients most frequently included in hypnotic drugs use
studies. After adjustment for many confounding factors,
and despite the limits of our study, our results suggest that
chronic treatment with hypnotics does not seem to be jus-
tified by an improvement of the QoL of a population of
chronic users.

Reference 1 Marquie, JC, Jansou P, Baracat B, Martin-
aud C, Gonon O et al. Ageing, health and work: overview
and methodology of the VISAT prospective study. Le
Travail Humain 2002;65(3): 243–260.

925. National Trends in Antipsychotic Medication Use for
Non-Psychotic Depression

Tobias Gerhard,1,2 Ayse Akincigil,1 Neil Foglio,2 Stephen
Crystal,1 Mark Olfson.3 1Institute for Health, Health Care
Policy, and Aging Research, Rutgers University, New
Brunswick, NJ, United States; 2Ernest Mario School of
Pharmacy, Rutgers University, Piscataway, NJ, United States;
3Department of Psychiatry, Columbia University, New York,
NY, United States.

Background: Several antipsychotic medications (APMs)
have recently received FDA approval for adjunctive treat-
ment of depression.

Objectives: To estimate national trends and patterns in
the use of APMs for the treatment of adult non-psychotic
depression.

Methods: We analyzed National Ambulatory Medical
Care Survey (NAMCS) data (1998–2009) focusing on
trends and patterns in APM treatment in visits in which
depression was diagnosed. NAMCS yields nationally rep-
resentative estimates of visits to US physicians in office-
based practice. Visits with diagnoses for established APM
indications (schizophrenia, bipolar disorder, psychotic
depression), visits of patients <18 years, and visits with-
out an active prescription for an antidepressant were
excluded. Data were weighted to account for the complex
NAMCS sampling design. Time trends and patterns in
visits with APM treatment were examined using multivari-
ate logistic models. Survey year was transformed to yield
an associated odds ratio representing the change in the
odds of APM use across the entire 12-year study period.

Results: Of 7,821 visits met our inclusion criteria.
Weighted to the national US population this represents an
estimated 206 million visits of which 7.8% included an
APM. Over the study period, APM use rates increased
from 5.3% (98–99) to 12.1% (08–09), with a multivariate-
adjusted odds ratio (AOR) for time–trend of 2.15 (95%
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CI, 1.52–3.06). The largest corresponding increases
occurred among visits by males (AOR 3.20 [1.84–5.59]),
patients >65 years (AOR 3.18 [1.05–9.61]), and patients
without concurrent mental health conditions (AOR 2.67
[1.48–4.81]). For the entire study period, APM use rates
were higher in psychiatrist visits (AOR 3.50 [2.49–4.92]),
visits covered by public insurance (AOR 3.18 [2.45–4.14])
and visits with major depressive disorder (AOR 1.51,
[1.20–1.90]), and lower in visits by Caucasians (AOR 0.62
[0.42–0.90]) and patients >65 years (AOR 0.68 [0.47–
0.97]).

Conclusions: Between 1998 and 2009, APM treatment of
non-psychotic depression substantially increased in US
office-based medical practice. This trend represents a
mainstreaming of APM use for a large patient population
who has historically had low rates of APM treatment.

926. Mapping the Pro-Arrhythmic Risk of Antipsychotics:
Combining Adverse Drug Reactions with Drug Utilization
Data across Europe

Emanuel Raschi,1 Elisabetta Poluzzi,1 Brian Godman,2

Ariola Koci,1 Christian Berg,3 Iain Bishop,4 Marija Kalaba,5

Ott Laius,6 Ugo Moretti,7 Manuela Schmitzer,8 Catherine
Sermet,9 Bjorn Wettermark,1 Miriam Sturkenboom,10

Fabrizio De Ponti.2 1Division of Clinical Pharmacology,
Karolinska Institute, Stockholm, Sweden; 2Department of
Pharmacology, Alma Mater Studiorum – University of
Bologna, Bologna, Italy; 3Department of Pharma
coepidemiology, Norwegian Institute of Public Health, Oslo,
Norway; 4Information Services Division, National Services
Scotland, Edinburgh, Scotland, United Kingdom; 5Republic
Institute for Health Insurance, Belgrade, Serbia; 6State
Agency of Medicines, Tartu, Estonia; 7Clinical Pharmacology
Unit, University of Verona, Verona, Italy; 8HVB, Vienna,
Austria; 9IRDES, Paris, France; 10Erasmus University
Medical Center, Rotterdam, Netherlands.

Background: This pilot study, within the ARITMO pro-
ject, evaluated the pro-arrhythmic risk of antipsychotics
(APs: ATC group N05A, excluding lithium) by analyzing
the FDA Database (FDA_AERS) and European drug
utilization data (15 countries).

Methods: Cases of QT prolongation and Torsades de Po-
intes (TdP) associated with APs were retrieved from the
FDA_AERS (2004–2010). APs with unexpected signals
were defined by disproportionality (Reporting Odds
Ratio, ROR, with 95% CI > 1, cases > 3) and checking
in Arizona_CERT (www.azcert.org). Consumption data
(2006–2010) were provided from administrative databases
from 15 European countries through health authority,
health insurance personnel and EuroDURG members.
Data were expressed as DDD/TID. Utilisation data was
re-validated with data providers to enhance its accuracy.

Results: Thirty-one APs were reported in 1,467 cases of
TdP/QT prolongation: 21 generated disproportionality,
with 10 unexpected signals: amisulpride (ROR = 17.9;

95% CI = 11.9–26.9), aripiprazole (1.4; 1.1–1.9), brom-
peridol (88.5; 37.3–210.0) chlorprothixene (9.4; 3.5–25.5),
cyamemazine (6.3; 3.5–11.4), fluphenazine (7.0; 3.5–14.1),
levomepromazine (4.6; 2.1–10.4), olanzapine (3.7; 3.2–4.2),
prothipendyl (5.5; 6.8–35.5) and zuclopenthixol (12.2; 5.4–
27.8). In all countries, AP use was stable or increased from
+0.11 DDD/TID (Norway) to+24.08 (Serbia). Except in
Serbia, the atypical/typical ratio increased. There was vari-
able utilization in 2010, from 5.60 (Lithuania) to 20.17 (Ser-
bia). The mean use of APs with unexpected signals ranged
from 1.72 (Estonia) to 5.45 (Slovenia). Olanzapine was sta-
ble, but peaked 2.9 in Norway. Aripiprazole increased, but
no use in Serbia. Fluphenazine was substantially used only
in Serbia (3.77 in 2010).

Conclusions: Differences in AP use among countries
imply different levels of risk; however less variability in
overall utilisation than seen with PPIs and statins. The use
of atypical APs is typically growing. Aripiprazole should
be closely monitored by regulators, due to its steadily
increasing utilisation in most countries; fluphenazine is a
specific concern in Serbia.

927. Medication Use and Comorbid Diseases in a Multiple
Sclerosis (MS) Population: Electronic Health Record-Based
Data

Jove Graham,1 JB Jones,1 Amy Bieniek,1 Anne Dilley,2

Made Wenten,2 RaeAnn Maxwell,2 Terrie Livingston.2
1Geisinger Center for Health Research, Danville, PA, United
States; 2Biogen Idec, Inc., Cambridge, MA, United States.

Background: MS is the most common cause of neurologic
disability in young adults, with a peak age of onset
between 20 and 40 years. Data on prevalence and treat-
ment patterns in U.S. populations has typically been
based on claims data. Clinic-based data from electronic
health records (EHRs) may provide complementary esti-
mates of treatment and disease patterns.

Objectives: To describe medications used and comorbidi-
ties for MS patients as documented in the EHR for a large
multi-payor health system in order to learn more about
current prescribing and patient characteristics.

Methods: Geisinger Health System (GHS) is a multi-
payor delivery system offering healthcare services to resi-
dents of 31 of 67 counties in Pennsylvania with 1.5 million
patient visits per year and an outpatient EHR since 1996.
Using the EHR, we identified patients with anMS diagno-
sis and at least one prescription order for an MS drug,
and queried all medications and ICD-9 diagnosis codes
from inpatient/outpatient encounters from 2004 to 2010
to describe the distribution of drugs used and comorbidi-
ties diagnosed before and after MS treatment.

Results: We identified 1,603 patients (22% male, 98%
Caucasian, mean age 44) with a mean observation time of
30 months with an MS diagnosis (range 6–51 months).
The most common initially-ordered MS drug was Copax-
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one (46%), followed by Avonex (24%), Betaseron (18%),
Rebif (11%) and Tysabri (2%), with 394 patients (25%)
switching drugs during the period. Most commonly pre-
scribed non-MS drugs were antidepressants (65% of
patients), corticosteroids (59%), analgesics-narcotic
(49%), anticonvulsants (47%) and skeletal muscle relax-
ants (47%). Most common comorbid diagnoses prior to
the first MS diagnosis were: hyperlipidemia (10%), hyper-
tension (9%), arthritis (9%), malignancy (7%), and burn-
ing/numbness (5%). Most frequent new-onset diagnoses
following an MS diagnosis were hyperlipidemia (13%),
arthritis (12%), malignancy (11%), hypertension (10%)
and insomnia (4%).

Conclusions: Clinic-based, multi-payor EHR data is a
valuable source of evidence to complement claims data-
bases when characterizing MS patients’ treatment and dis-
ease characteristics.

928. Long-Term Effects of Regulatory Warnings and
Increased Media Coverage on Paroxetine and Other SSRIs
Use

Juan F Hernandez,1 Aukje K Mantel-Teeuwisse,1 Ghislaine
van Thiel,2 Svetlana Belitser,1 Jan Warmerdam,3 Vincent de
Valk,4 Jan Raaijmakers,1,5 Toine Pieters.1,6 1Pharma
coepidemiology and Clinical Pharmacology, Utrecht
University, Utrecht, Netherlands; 2Julius Center for Health
Sciences and Primary Care, Utrecht Medical Center, Utrecht
University, Utrecht, Netherlands; 3IMS Health, Capelle a/d
IJssel, Zuid-Holland, Netherlands; 4Genees-en Hulpmiddelen
Informatie Project (GIP – Drug Information Project),
Healthcare Insurance Board (CVZ), Diemen, Noord-Holland,
Netherlands; 5External Scientific Collaborations Europe,
GlaxoSmithKline (GSK), Zeist, Utrecht, Netherlands;
6EMGO, VU Medical Centre Amsterdam, Amsterdam,
Noord-Holland, Netherlands.

Background: In the periods 2003–2004 and 2007–2008 the
regulatory banning of selective serotonin re-uptake inhibi-
tors (SSRIs) in pediatrics and young adults because of
concerns regarding suicidality coincided with negative
media coverage.

Objectives: We analyzed trends in SSRI use in the Nether-
lands (NL) and the United Kingdom (UK) in the period
2000–2010 and whether trend changes could be associated
with the combined and long-term effect of both warnings
and media coverage.

Methods: Monthly SSRIs sales (IMS Health) were pre-
sented as DDD/1,000 inhabitants/day. Annual Dutch
SSRI insurance claims data (GIP) were analyzed by age
group. Trends in SSRI use were studied with time-series
segmented regression analyses. Timing of trend changes
was compared with the two warnings-coverage periods.

Results: Trend changes in overall SSRI use largely cor-
roborated with the warnings-coverage periods. Growth in
overall SSRI use in the UK declined from 3.9 to 0.7

DDD/month (95% CI: 3.3;4.5 0.5;0.9, respectively) before
the first warning period. A small dip of -0.6 DDD/month
(-1.2;-0.05) was observed in overall NL SSRI use after the
first period. During the second warning period, overall
UK SSRI use stabilized, whilst overall NL SSRI use
slightly decreased with -0.04 DDD/month (-0.4;0.3). Strat-
ified analyses showed a rapid decrease of -1.2 DDD/
month (-2.1;-1.7) in UK paroxetine use before the first
period, and a minimal change in NL paroxetine use (-0.3,
-0.8;0.2). Other SSRI use, (es)citalopram, significantly
increased at the same time. Significant reductions in Dutch
paroxetine use were observed in pediatrics, adolescents,
and young adults that started before the first period.

Conclusions: Changes in overall SSRI use (NL UK) were
associated with the timing of the combined effect of media
coverage and regulatory warnings. Short-term studies only
provide a snapshot of the implications. We confirmed
changes observed in these studies, but our long-term
assessment shows that these changes were temporal, drug
specific, and pronounced in young groups. The long-term
growth pattern of SSRI use indicates that regulatory
warnings and media coverage may slow down, but not
confine SSRI use as a class.

929. Trend in Opioids Analgesic Consumption in Europe from
2002 to 2009: Impact of National Regulations

Maryse Lapeyre-Mestre, Aurore Palmaro. Pharmacoepi-
demiology Research Unit, Laboratoire de Pharmacologie
Médicale et Clinique, Centre d’Evaluation et d’Information sur
la Pharmacodependance, UMR INSERM 1027 University of
Toulouse, Toulouse, France

Background: Before 2000, the under-utilisation of opioids
in France led to the implementation of three consecutive
national strategic plans to improve pain management
since 1998. This work describes longitudinal trends in opi-
oids use in France and in continental Europe since 2002.

Objectives: To investigate the trends in opioids consump-
tion in Europe between 2002 and 2009.

Methods: Data collected for 30 European Countries, were
extracted from the consumption reports and/or databases
of the respective national authorities, and expressed in
DDD/1,000 inhabitants/day (DID). Total opioids con-
sumption (N02A) and utilization of selected substances
(morphine, oxycodone, fentanyl, codeine, dex-
tropropoxyphene and tramadol) were investigated. More-
over, information on the national opioids prescription
and/or delivery regulations and their eligibility for reim-
bursement was also collected.

Results: Data collected were mainly represented by
sales data. France was the largest consumer of opioids
in 2002–2009 (about 50 DID), but this use was mainly
represented by dextropropoxyphene (53.9% of total
consumption in 2009 (24.7/44.7 DID) and up to 73.3%
(42.6/58.1 DID) in 2005). However, the consumption of
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dextropropoxyphene decreased in all countries since
2005. During the observed period, the total consump-
tion of opioids (N02A) showed a slight increase. The
consumption of morphine was stable or decreased
slightly in all countries except in the UK (1.03 DID in
2005 to 1.19 in 2009 [+70%]). The utilization of fenta-
nyl increased in most countries, in particular in Iceland
(1.7–2.7), which was the largest user.

Conclusions: Levels and profiles in opioids utilization are
varying extensively among European countries. In France,
the amount of opioids used was mainly explained -up to
2010- by the significant contribution of dextropoxyphene
containing medicines. As a consequence of definite with-
drawal in March 2011, substantial changes in opioids con-
sumption patterns are expected. The possibility for a
transfer of prescribing to products with higher dependence
and/or abuse potential or with unfavorable safety profile
need to be closely monitored.

930. Prescribing Pattern of Psychotropic Substances in a
Nigerian Neuro-Psychiatric Hospital

Mohammed S Lawal, Ibrahim I Oreagba, Sunday O
Olayemi, Olufunsho A Awodele, Ismail A Ishola.
Pharmacology, College of Medicine, University of Lagos,
Lagos, Nigeria.

Background: Psychiatric disorder accounts for more mor-
bidity than is often recognized. In developing countries,
experience has shown that there are diverse patterns of
psychotropic drug prescription, the commonest being po-
lyphamacy.

Objectives: To determine the prescription pattern of psy-
chotropic drugs and to asses rational prescribing of these
drugs in Neuro-psychiatric Hospital Yaba.

Methods: The study was carried out at the pharmacy
department in the Federal Neuro-psychiatry Hospital,
Yaba, Lagos. Fifty prescriptions were systematically sam-
pled for each month for a period of 1 year (January to
December 2007), giving a total of six hundred prescrip-
tions. Data was collected using standard prescription
encounter sheets.

Results: About 35.49% prescriptions contained at least
an injection. Of 86.50% prescriptions contained antipsy-
chotic drugs, other psychotropic drugs included antide-
pressants (27.50%), mood stabilizers (22.83%) and
sedative/hypnotics (8.50%). Other drugs included anticho-
linergics (67.33%), analgesics (3.67%), antibiotics
(3.67%), antihypertensive (11.67%), antihistamine
(0.08%), antimalarials (4.50%), and haematinics
(36.67%). Of 46.62% of prescriptions contained only one
antipsychotic drug and 16.38% contained at least three
antipsychotic drug combinations. Chlorpromazine
(49.32%), Fluphenazine (32.18%), Trifluoperazine
(32.76%), were the three most frequently prescribed typi-
cal antipsychotic while Clozapine (1.15%), Olanzapine

(0.96%) and Risperidone (5.97%) were the most fre-
quently prescribed atypical antipsychotics

Conclusions: This study has shown to a large extent a
fairly rational prescribing pattern of antipsychotics in the
Federal Neuropsychiatric Hospital Yaba, Lagos, Nigeria.
However, most psychiatrists in this hospital induge in
polypharmacy. Since antipsychotic polypharmacy is a
widely prevalent practice without any robust evidence to
back it up, more studies are needed before this practice
can be justified on empirical grounds. Furthermore, pre-
scription of drugs in generics is poor and this needs urgent
attention as it may alter rational dispensing of drugs espe-
cially when the prescribed drugs are not in stock.

931. Utilization of Prescription Sedative Hypnotics in Patients
with and without Insomnia Diagnosis

Laura E Wallace, Aditi Kadakia. Risk Management and
Epidemiology, Purdue Pharma, LP, Stamford, CT, United
States

Background: Sedative-hypnotic drugs are widely used to
treat sleep disorders but it is unclear how their utilization
varies by drug and patient diagnosis.

Objectives: To describe utilization patterns for sedative-
hypnotic drugs in patients with and without a claim for
insomnia.

Methods: This study was a cohort analysis of sedative-
hypnotic utilization in the US-based Marketscan commer-
cial healthcare claims database for 2008–2010. Patients
included those with and without an ICD-9 code for
insomnia who were treated with sedative-hypnotics
including zolpidem, zaleplon, eszopiclone, short-acting
benzodiazepines (alprazolam, lorazepam) and diazepam.
Outcomes included mean and median number of prescrip-
tions filled, duration between refills, and switching pat-
terns over 1 year follow-up. All analyses were calculated
with 95% confidence intervals.

Results: A substantial proportion of sedative-hypnotic
use (55–92% depending on the drug) is in patients without
a formal insomnia diagnosis. Across all drugs evaluated,
the mean number of prescriptions per patient was consis-
tently higher in those with than without an insomnia
claim. For example, in those with prescriptions for zolpi-
dem, patients with an insomnia claim received a mean of
4.8 (95% CI 4.76–4.81) prescriptions within a year while
those without an insomnia claim received 2.8 (95% CI
2.82–2.84). Similarly the duration between refills was lower
for those with than without an insomnia claim; for zolpi-
dem, the median number of days between refills was 43.5
and 57.7, respectively. Patients with insomnia claims were
more likely than those without insomnia claims to switch
from one sedative-hypnotic drug to another (26.7% vs.
9.4%). The number of days between prescriptions also
varied by drug, irrespective of insomnia diagnosis. Eszopi-
clone, zolpidem and diazepam had a shorter median num-
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ber of days between refills than short-acting benzodiaze-
pines or zaleplon (44, 51, 52, 59 and 60 respectively).

Conclusions: Drug utilization in users of sedative-hypnot-
ics varies by diagnosis and drug. Those with claims for
insomnia receive drug for longer periods of time and with
less time between refills than those without documented
insomnia diagnoses.

932. Clinical and Cost Effectiveness Analysis of Post-
Operative Analgesia

Linsey Watt,1 Cristina Coelho,1 Yvonne Semple,1 Anne
Boyter,2 Julia Robertson,3 Neil Storey,3 James
Maybin.4 1Pharmacy and Prescribing Support Unit, NHS
Greater Glasgow Clyde, Glasgow, United Kingdom; 2School of
Pharmacy, University of Strathclyde, Glasgow, United
Kingdom; 3Department of Surgery and Anaesthetics, NHS
Greater Glasgow Clyde, Glasgow, United Kingdom; 4Specialist
Registrar Anaesthetics, Glasgow Royal Infirmary.

Background: Review of medicine utilisation data high-
lighted variation in oxycodone use across two hospital
sites within NHSGGC. Morphine is recommended as the
first line opioid treatment for acute pain; with oral oxyco-
done restricted to where morphine is ineffective or not tol-
erated.

Objectives: To compare the clinical and cost effectiveness
of postoperative analgesic regimens following elective pri-
mary hip and knee arthroplasty in the standard clinical
setting.

Methods: A convenience sample was selected. Data col-
lection was restricted to patients who had primary arthro-
plasty. Exclusions included patients transferred to higher
level care or those with opioid dependence. Opioid con-
sumption, pain scores, physiotherapy interventions and
discharge were extracted. Adverse events were noted but
causality was not formally assessed.

Results: Fifty patients were recruited; 19 were treated with
intravenous morphine patient controlled analgesia (PCA);
23 with oral oxycodone and eight with other analgesic reg-
imens. Comparison was restricted to PCA and oxycodone
groups. The median (range) total opioid consumption
(parenteral morphine equivalent [PME]) was higher in the
oxycodone group (88 mg [29–192]) compared to the PCA
group (43 mg [6–197]). Of 53% of patients in the PCA
group received an intraoperative spinal opiate compared
to 9% in the oxycodone group, which was not included in
the calculation of PME. Patients in the PCA group experi-
enced a higher incidence of uncontrolled pain episodes in
the first 24 hours after surgery compared to the oxyco-
done group (2.5 vs. 1.2 episodes/patient). The requirement
for supportive medication to manage adverse effects asso-
ciated with opioids was low. Time to achieve physiother-
apy goals was not different in either group. The median
length of stay and overall cost (drug and bed costs) was
similar in both groups.

Conclusions: Pain control in the first 24 hours after sur-
gery appears to be better in the oxycodone group. Differ-
ences in analgesic effect were not sustained. Patients
receiving oxycodone are exposed to a higher overall opi-
oid consumption and the dosing schedule should be
reviewed. More accurate comparison of consumption and
cost would require absence of spinal opiates.

933. Impact on Physician Prescribing Practices of a
Computerized Reminder for Biological Surveillance in
Antipsychotic Therapy

Jean-FredericWestphal,1,2 Cathy Nonnenmacher.2 1Regional
Agency for Health-Ile de France, Ministry for Health, Paris,
France; 2Hospital Centre, Strasbourg-Brumath, France.

Background: Glucose or lipid dysregulation and arrhyth-
mia/QTc-interval prolongation are well-known risks of
antipsychotic (AP) therapy. Internally-developed guide-
lines in our hospital recommend that assessment of serum
potassium (K), serum triglyceride (T), and fasting blood
glucose (G) levels be ordered concomitantly to any AP
prescription at the time of patient admission.

Objectives: The aim of the study was to evaluate the
impact on physician prescribing practices of the interven-
tion that consisted of embedding a reminder of the biolog-
ical surveillance recommendation in the computerized
physician order entry system of the hospital. This remin-
der was displayed online at the time of any AP order.

Methods: 1-day cross-sectional reviews of all inpatient
medical records were used to evaluate the prevalence of
K, T, or G determination at patient admission. These
reviews were performed 6 months before the intervention
(D0), and 6 months (D1), 18 months (D2), 24 months
(D3), and 36 months (D4) after the intervention.

Results: The number of patients receiving AP therapy at
admission was, respectively, 160, 184, 162, 161, and 157
on D0, D1, D2, D3, and D4. In these patients, assessment
of K, T, and G levels at admission increased over the
study period, respectively, from 30% of the patients on
D0 to 72% on D4, from 7% on D0 to 31% on D4, and
from 30% on D0 to 69% on D4 (p < 0.01 for either bio-
logical parameter). Over the study period, the intervention
was associated with significant trends (v2) to: (1) a
decreased use of APs at risk of QTc-prolongation (from
63% of the patients on D0 to 40% on D4, p < 0.01); (2)
a decreased use of AP polypharmacy (from 43% of the
patients on D0 to 20% on D4, p < 0.01); and (3) and an
increased use of atypical AP monotherapy (from 27% of
the patients on D0 to 47% on D4, p < 0.01).

Conclusions: In this study, a computerized reminder dis-
played at the time of AP ordering enhanced physician
adherence to surveillance recommendations for some AP-
related risks of side-effects. Significant changes in AP pre-
scribing practices were concomitantly observed.
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934. Prevalence and Patterns of Antiepileptic Drug-
Containing Drug Combinations at Risk of Clinically Relevant
Drug Interactions in a Teaching Psychiatric Hospital

Jean-Frederic Westphal,1,2 Cathy Nonnenmacher.2 1Regional
Agency for Health-Ile de France, Ministry for Health, Paris,
France; 2Hospital Centre, Strasbourg-Brumath, France.

Background: In patients receiving antiepileptic drugs
(AEDs), the risk of clinically relevant drug interactions
(CRDIs) is common because most AEDs have a narrow
therapeutic index, and the most widely used AEDs have
prominent effects on drug-metabolizing enzymes.

Objectives: To evaluate the prevalence and patterns of
AED-containing drug combinations (DCs) at risk of
CRDIs in the adult inpatient population of a teaching
psychiatric hospital.

Methods: The study consisted of a 1-day cross-sectional
evaluation of all the ongoing drug regimens in the inpa-
tient population of the hospital. The screening/rating tool
for reviewing drug regimens by the pharmacy department
was the knowledge base of the French Agency for Medici-
nal Products. Hazardous/contraindicated DCs or DCs
requiring precaution for use were considered.

Results: Of the 402 inpatients present on the study day,
101 were prescribed at least 1 AED. In these AED-receiv-
ing patients, old generation AEDs (carbamazepine, phe-
nobarbital, valproic acid, phenytoin) accounted for 75%
(n = 103) of the 137 orders for AEDs. The total number
of AED-containing DCs at risk of CRDIs was 65, and
41% of the AED-receiving patients was exposed to at least
1 of these DCs. Occurrence of these DCs in drug regimens
correlated with the number of drugs concomitantly pre-
scribed (p = 0.01). The most prevalent DC was the com-
bination of phenobarbital with valproic acid or
valpromide (n = 11). Hazardous/contraindicated DCs
accounted for 28% (n = 18) of the DCs at risk of
CRDIs, and two-thirds of these problematic DCs were
due to the combinations of AEDs + oral contraceptives
and lamotrigine + valproic acid. AED polypharmacy
was founded in 26% of the AED-receiving patients and
accounted for 34% (n = 22) of the DCs at risk of CRDIs
(mainly, the combinations of valproic acid+phenobarbi-
tal, and valproic acid+lamotrigine).

Conclusions: AED-containing DCs at risk of CRDIs were
frequently encountered in the AED-receiving patients in
this study. Given the relatively high proportion of hazard-
ous/contraindicated DCs, clinical pharmacy interventions
are needed to enhance monitoring of AED therapy in our
hospital.

935. Prescribing Trends of Dosulepin in General Practice:
Reducing the Potential for Fatal Overdose

Jenny Wong, Suzie Seabroke. Pharmacoepidemiology
Research and Intelligence Unit, Medicines and Healthcare
products Regulatory Agency, London, United Kingdom.

Background: Dosulepin has been associated with serious
ADRs and toxicity due to overdose. It has a small margin
of safety between the maximum therapeutic dose and
potentially fatal doses. In 2004, NICE advised only spe-
cialist-care practitioners should prescribe dosulepin. Fur-
ther in 2007, the Commission on Human Medicine
advised against the use of dosulepin in new patients and
introduced risk-minimisation measures to reduce the
potential for fatal overdose. This study investigates do-
sulepin prescribing patterns in general practice before and
after introduction of risk-minimisation measures, to assess
any impact on dosage and volume of dosulepin pre-
scribed.

Objectives: To determine annual incidence rates for do-
sulepin in adults by sex, drug strength, formulation and
volume issued per prescription, and to investigate the
number of dosulepin associated deaths.

Methods: Annual prescribing incidence rates by sex, drug
strength, formulation, and volume per prescription, were
calculated with data obtained from GPRD, 2002–2010,
and mortality data related to dosulepin were obtained
from Office for National Statistics.

Results: From 2002 prescribing decreased by �30,000
prescriptions per year and from 2004 the annual decre-
ment increased to �65,000. There was a 61% drop in the
number of patients prescribed dosulepin. The number of
new patients dropped from 42% of total patients in 2002
to 21% in 2010. The majority of patients were prescribed
25 mg dosulepin, but the number of prescriptions issued
per patient was higher with 75 mg tablets. The quantity of
tablets dispensed decreased over time. The prescription
quantity of 61+ tablets exhibited the largest decline. Do-
sulepin was associated with 46% of antidepressant-related
deaths 1993–2003. In 2004, this fell to 29% and then 11%
in 2010.

Conclusions: The prescribing of dosulepin has declined
since 2002, with an accelerated decline in the number of
patients after 2004. A noticeable drop in the quantity of
prescriptions for 61+ tablets has been seen in 2005 and
2008. These events are in line with the updated NICE
guidelines and MHRA warnings. However the size of
influence of regulatory action is unclear due to a declining
trend prior to 2004.
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936. Serum Levels of Regulatory Peptides in Patients Treated
with Antipsychotics

Vijayakumar Arumugam,1 Rajkapoor Balasubramanian,2

Rajasekaran Ayialu,1 Joel Varghese.1 1Pharmacy Practice,
KMCH College of Pharmacy, Coimbatore, Tamil Nadu,
India; 2Pharmacology, Dayananda Sagar College of
Pharmacy, Bangalore, Karnataka, India.

Background: Patients with severe mental illness are at
high risk of medical mortality and morbidity. There is an
increasing evidence of metabolic syndrome (MetS) in
patients on atypical antipsychotics and regulatory peptides
like Ghrelin, Resistin and Leptin might be playing a key
role on the pathogenesis of MetS.

Objectives: The main hypothesis of the study is to moni-
tor the incidence of MetS in the patients receiving antipsy-
chotic drugs and to investigate the levels of Ghrelin,
Resistin and Leptin and also to evaluate the utility of vari-
ous parameters such as the anthropometric measurements
among study population.

Methods: Design: A prospective observational study was
conducted among 29 patients of Department of Psycho-
logical medicine in a multi specialty hospital. Setting:
Patients receiving antipsychotic drugs irrespective of gen-
der were included in the study with their consent. Expo-
sures or interventions: The patients were prescribed with
Atypical Antipsychotics (AAPs) such as Olanzapine
(n = 29) during the study period. Main outcome mea-
sures: Blood pressure, weight, height and waist circumfer-
ence were measured. Blood samples were collected to
assess fasting blood sugar and lipid profile as per the crite-
ria using both descriptive and inferential statistics. Statisti-
cal analysis: For comparison between groups, Student’s t-
test regression analysis was performed.

Results: We found a significant difference in the mean of
the metabolic parameters during baseline and on review
as Body mass index (34.45%), Waist Circumference
(31%), Systolic Blood Pressure (31.04%), Diastolic Blood
Pressure (28.6%), Fasting Blood Glucose (30.9%), Trigly-
cerides (51.9%), and High density lipoprotein (55.17%)
(p < 0.001). Serum Ghrelin, Resistin and Leptin levels of
patients with MetS were higher than the patients without
MetS (p < 0.05, p < 0.01, p < 0.001 respectively).

Conclusions: The serum level of regulatory peptides were
found higher in patients with MetS. Among them Leptin
was found to be considerably increased in patients with
MetS than in without. A positive correlation was found
between the regulatory peptides and BMI. A higher level
of leptin is an imperative indication of MetS in obese
patients.

937. Risk of Suicide Attempts among Different
Antidepressants in Cancer Patients

Ju Young Kim,1 Sun Young Jung,2 Jung Hoon
Ahn.3 1Family Medicine, Seoul National Universtiy Bundang
Hospital, Seongnam, Korea; 2National Institute of Drug
Safety Risk Management, Seoul, Korea; 3National Evidence-
based Healthcare Collaborating Agency, Seoul, Republic of
Moldova.

Background: Several studies have identified increased sui-
cide rates among cancer patients. Considering improved
survival after cancer treatment, active treatment of depres-
sion should be the crucial step of preventing suicide in
cancer patients. But suicide rates among different antide-
pressant have not been studied in a large sample of cancer
population.

Objectives: This study was performed to compare the risk
of suicide attempts among different antidepressants in
cancer patients.

Methods: Study population had diagnosis of cancer and
prescription of antidepressants after diagnosis between
January 2007 and June 2008, using Korea Health Insur-
ance Review and Assessment Database. We excluded
patients if they had record of antidepressant prescription
in 1 year before the index date or if they had history of
suicide attempts. We classified antidepressants as tricyclic
antidepressants (TCA), selective serotonin reuptake inhib-
itors (SSRI), and new antidepressants (NAD). Outcome
was admission or visit to emergency departments for diag-
nosis of suicide attempts. Cox regression analysis was used
to evaluate the risk of suicide attempts among different
antidepressant agents.

Results: Among 32,214 cancer patient with antidepressant
prescription, 663 patients (2.1%) were identified to com-
mit suicide attemtps. Female patients were 53.7% and
aged between 60 to 69 years old were 28.3%. Most com-
mon primary cancer site was liver cancer (9.2%) and tricy-
clic antidepressants (38.6%) were commonly prescribed in
suicide attempt group. Single antidepresssant treatment
did not significantly lower suicide attempts in cancer
patients, hazard ratio (HR) of TCA being referent group,
HR of SSRI was 0.99 ( 95% CI 0.79–1.21), and that of
NAD was 0.95 (95% CI 0.77–1.17). Meanwhile, HR of
combination treatment was as such, HR of TCA + SSRI
group 0.58 (95% CI 0.40–0.82), SSRI + NAD group
0.62 (95% CI 0.44–0.88), TCA + NAD group 0.71 (95%
CI 0.51–0.98), and TCA + SSRI + NAD group 0.54
(95% CI 0.36–0.81).

Conclusions: Combination treatment of antidepressants
lowers risk of suicide attempts in cancer patients, espe-
cially TCA and SSRI group.
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938. Evolution of Epileptic Seizures during 5 Years in Patients
Treated with Sodium Valproate

Samir Ahid,1 Driss Benchafia,1 Halima Belaidi,2 Hamid
Ouahabi,3 Yahia Cherrah.1 1Pharmacology-Toxicology,
Faculty of Medicine – Pharmacy, Rabat, Morocco;
2Neurophysiology, Hospital of Specialities, Rabat, Morocco;
3Neurology, Mohammed V Instruction Military Hospital,
Rabat, Morocco.

Background: Epilepsy is considered a major public health
problem, It is the second neurological disease after
migraine.

Objectives: To determine the sociodemographic, clinical
and treatment of epileptics patients treated for 5 years
with sodium valproate either as monotherapy or in combi-
nation and to study the evolution of seizures during the
5 years.

Methods: A retrospective study that included 54 patients
followed in the neurophysiology department of the hospi-
tal specialties of Rabat and the neurology department of
the hospital Instruction Mohammed V in Rabat.

Results: The mean age of patients was 27 years and
7 months. We had a slight female predominance (53.9%).
Most patients came from Rabat and Salé. Of 42.60% of
patients were enrolled in high school, patients who had no
profession have shown 57.41%. Only 7.41% of patients
had a history of epilepsy. The majority of patients
(85.18%) benefited from the electroencephalogram, the
mean age at onset of seizures was 12 years and 8 months.
A predominance of generalized seizures were noted, with
79.63% against 20.37% of partial seizures. Juvenile myo-
clonic epilepsy type of epilepsy was the most dominant
with 35.18%. Sodium valproate was used in 87.04% as
monotherapy and in combination with other antiepileptic
drugs in 12.96%.

Conclusions: Sodium valproate decreased the number of
seizures for 5 years, primarily generalized tonic-clonic sei-
zures, this drug is prescribed in cases of juvenile myoclonic
epilepsy.

939. Influence of Body Mass Index on the Choice of Therapy
for Depression and Follow-Up Care

Denise M Boudreau,1 David Arterburn,1 Andy Bogart,1

Sebastien Haneuse,2 Mary K Theis,1 Emily Westbrook,1

Greg Simon.1 1Group Health Research Institute, Seattle, WA,
United States; 2Harvard School of Public Health, Boston,
MA, United States.

Background: Overweight and obese people commonly
suffer from depression. The impact of antidepressant drug
treatment on body weight should be considered when
treatment is initiated. Based on reported associations
between obesity and disparities in health care, there is con-
cern that obese patients may receive lower quality of
depression care compared to normal weight patients.

Objectives: To investigate whether there is evidence that a
patient’s body weight is considered when initiating treat-
ment with antidepressant medications and/or psychother-
apy. We also investigated whether patients with obesity
were more or less likely to receive appropriate duration of
depression treatment and receive an appropriate number
of follow-up visits after initiating treatment.

Methods: Adults with a diagnosis of depression between
January 1, 2006 and March 31, 2010 who had 1+ new
episodes of an antidepressant medication and/or psycho-
therapy were eligible. Medication use, encounters, diagno-
ses, height, and weight were collected from health plan
databases. We modeled receipt of the different therapies
(medication and psychotherapy) by BMI and BMI trajec-
tory during the 9-month prior to initiation of therapy
using logistic regression models that accommodated corre-
lation within provider and adjusted for covariates. We
modeled BMI via a restricted cubic spline. Fluoxetine was
the reference treatment option in the medication models.

Results: Lower BMI was associated with greater use of
mirtazapine, and a declining BMI prior to treatment was
associated with greater odds of initiating mirtazapine and
paroxetine. Higher BMI was associated with greater odds
of initiating bupropion even after adjustment for smoking
status. Obese patients were less likely to receive psycho-
therapy and less likely to receive appropriate duration
(180-day) of depression treatment compared to normal
weight subjects.

Conclusions: Our study provides evidence that BMI is
considered when choosing therapy but associations were
weak. Our results should prompt discussion about recom-
mending and choosing depression treatment plans that
optimize depression care and weight management concur-
rently. Disparities in care warrant additional research.

940. Prevalence of Medication Use for Somatic Disease in
Hospitalized Psychiatric Patients

Heshu Abdullah-Koolmees,1,2 Helga Gardarsdottir,2,3

Lennart S Stoker,1 Judith Vuyk,4 Toine CG Egberts,2,3

Eibert R Heerdink.1,2,3 1Department of Clinical Pharmacy,
Altrecht Institute for Mental Healthcare, Den Dolder,
Netherlands; 2Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical Sciences,
Faculty of Science, Utrecht University, Utrecht, Netherlands;
3Department of Clinical Pharmacy, University Medical Centre
Utrecht, Utrecht, Netherlands; 4Division Willem Arntz,
Altrecht Institute for Mental Healthcare, Utrecht,
Netherlands.

Background: Psychiatric patients use medications both
for their psychiatric condition and also for treating
somatic diseases or somatic adverse effects of psychotro-
pic medicines. To assess whether psychiatric patients are
optimally treated for their somatic diseases, we need to
measure what the prevalence of use of medication
intended for somatic disease is.
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Objectives: To estimate the prevalence of medication use
for somatic disease in hospitalized psychiatric patients and
changes during 2006–2010.

Methods: Cross-sectional study in hospitalized psychiatric
patients. Medication use for somatic disease on ten preva-
lence points between 2006 and 2010 was investigated. The
prevalence was stratified by gender, age, psychiatric medi-
cation class and the number of different psychiatric medi-
cation classes used. Prevalence for different classes of
medication, and the average number of somatic medica-
tion received per patient were also estimated.

Results: The prevalence of medication use for somatic dis-
ease increased from 68.0% in 2006 to 76.7% in 2010. The
average number of medications used for somatic disease
increased from 3.4 per patient in 2006 to 4.2 in 2010.
Approximately one-third (34.3%) of the patients received
‡3 medications intended for treating somatic disease in
2006 which increased to 46.2% in 2010. In 2010, the prev-
alence of medication use for somatic disease was highest
for analgesics and antirheumatics (33.9%), acid and bowel
related medication (25.6%) and anticholinergic medica-
tion (24.0%). Medication use for somatic disease was
highest in patients ‡60 years (95.3%), patients treated
with more than one psychiatric medication class (87.2%)
and patients treated with mood stabilizers (90.6%).

Conclusions: Somatic medication use is high in hospital-
ized psychiatric patients. Co-use of psychiatric and
somatic medications for somatic disease can lead to
adverse effects, drug/disease or drug/drug interactions and
inappropriate dosing. Caregivers should be aware of the
consequences when use of several medications are com-
bined which needs to be monitored and managed to
improve their effectiveness and safety.

941. Comparative Evaluation of Two Drug Interaction
Screening Programs in 84625 Psychiatric Inpatients

Olesya I Zorina,1 Patrick Haueis,1 Waldemar Greil,2 Renate
Grohmann,2 Gerd A Kullak-Ublick,1 Stefan Russmann.1
1Clinical Pharmacology, University Hospital Zurich, Zurich,
Switzerland; 2Psychiatry, University Hospital Munich,
Munich, Germany.

Background: Clinical Decision Spport Software (CDSS)
solutions can effectively identify drug interactions. How-
ever, comparative information regarding performance of
different CDSS in clinical routine settings is limited.

Objectives: We aimed to develop solutions for mass anal-
ysis of drug interactions with CDSS and to compare the
performance of different CDSS using large real-life pre-
scription datasets.

Methods: We developed customized solutions for patient-
level mass analysis of drug prescriptions for two CDSS,
MediQ and ID PHARMA CHECK. These were applied
to a cross-sectional collection of prescription data from
84,625 psychiatric inpatients collected through the interna-

tional AMSP program. Identified interactions were reclas-
sified according to the Zurich Interaction System
(ZHIAS), a multidimensional classification that incorpo-
rates the Operational Classification of Drug Interactions
(ORCA).

Results: MediQ generated a total of 270,484 interaction
alerts, accounting for 6,133 unique combinations. Of 198
of those were classified as high danger, 2009 as average
danger, and 3926 as low danger. ID PHARMA CHECK
issued 157,469 alerts and detected 5,394 unique combina-
tions assigned to one or several of 14 risk and manage-
ment categories. Altogether both CDSS issued alerts
relating to 9,379 unique interacting drug combinations,
but only 2,148 were identified by both programs. The pro-
portion of overlapping alerts increased with higher danger
rating for both CDSS; it was also significantly higher for
(provisionally) contraindicated combinations, according
to ORCA. MediQ demonstrated higher sensitivity and
better correlation of interaction grading with ZHIAS, but
ID PHARMA CHECK had better specificity regarding
clinically relevant alerts.

Conclusions: Overlap was significantly higher for the
detection of (provisionally) contraindicated interactions
between the two CDSS. For both CDSS only a small pro-
portion of all identified interactions appeared clinically rel-
evant according to ZHIAS.

942. Does Lifting an Administrative Restriction on
Antidepressant Drug Prescribing Influence Treatment
Patterns?

Gudrun Thengilsdottir,1 Helga Gardarsdottir,2,3 Anna B
Almarsdottir,1 Chris B McClure,4 Eibert R Heerdink.2,3
1Faculty of Pharmaceutical Sciences, School of Health
Sciences, University of Iceland, Reykjavik, Iceland; 2Division
of Pharmacoepidemiology and Clinical Pharmacology, Utrecht
Institute for Pharmaceutical Sciences, Faculty of Science,
Utrecht University, Utrecht, Netherlands; 3Department of
Clinical Pharmacy, University Medical Center Utrecht,
Utrecht, Netherlands; 4Center of Publich Health Sciences,
University of Iceland, Reykjavik, Iceland.

Background: Drug reimbursement rules were changed in
Iceland on March 1, 2009, lifting restrictions on dispens-
ing of Selective Serotonin Re-uptake Inhibitors (SSRIs).
After the change the amount of dispensed SSRI could
cover 3 months, as opposed to 1 month prior to the
change.

Objectives: To investigate the influence of reimbursement
change on the incidence of use and early discontinuation
patterns of antidepressant treatment.

Methods: This was a nationwide drug utilization study.
The study population included new antidepressant users
(no dispensing 12 months prior to index date) 18–69 year
old from the Icelandic Medicines Registry who initiated
antidepressant use between 1.3.2006 and 28.2.2010. The
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study population was split into four 12-month study
cohorts, three comparison cohorts (2006, 2007 and 2008)
and one intervention cohort (2009) after the change. Inci-
dence rates (per 1,000 inhabitants) by age, gender and type
of antidepressant were measured. Early discontinuation
(filling a single prescription) was measured as a percentage
of new users in each cohort by age, gender and type of
antidepressant. Incidence rate ratios (IRR) with 95% con-
fidence intervals (CI) were used to compare incidence
rates. Binary logistic regression was used to estimate odds
ratios (OR) with 95% CI for early discontinuation.

Results: The overall incidence rate decreased from 33.10
to 28.71 per 1,000 (IRR 0.87; 0.78–0.97) from the 2006 to
the 2009 cohort but the incidence rate for the SSRIs did
not change over the period. The incidence of dispensing a
3-month dose per prescription increased from 5.49 to
13.82 per 1,000 (IRR 2.05; 1.87–2.24) from the 2006 to the
2009 cohort. Overall early discontinuation increased from
33.3% to 36.2% (OR 1.13; 1.02–1.25) and for the SSRIs
from 30.02% to 34.1% (OR 1.19; 1.06–1.33) from the
2006 to the 2009 cohort.

Conclusions: The reimbursement change did not seem to
affect the SSRIs incidence rates. However, early discontin-
uation increased following the change. Other factors, such
as a financial crisis in Iceland might have influenced pre-
scription fill patterns. The results suggest that it might be
clinically more beneficial to dispense smaller doses to new
users.

943. Multiple Sclerosis Treatment Patterns: A US Insurance
Claims Database Study

Made Wenten,1 Cathy Lally,1 Scott Friedman,2 Anne
Dilley.1 1Biogen Idec, Cambridge, MA, United States;
2Maxiom Consulting Group, Waltham, MA, United States.

Background: Several drugs are indicated for the treatment
of multiple sclerosis (MS). Though national recommenda-
tions for treatment are in place, the decision to begin,
switch or stop MS therapies are complex and vary widely
by physician and patient preference. Few population-
based studies have been reported on the pattern of use of
MS medications.

Objectives: To describe the proportion and pattern of ini-
tiating, switching, and stopping medications indicated for
the treatment of multiple sclerosis in patients enrolled in a
large US claims database.

Methods: The source population consisted of 110,349
subjects diagnosed with MS and enrolled in a US health
insurance database for at least 12 months between 1/1/
2004 and 6/30/2011. The analysis was restricted to persons
with a first diagnosis of MS in 2008, at least 12 months
and 24 months of continuous enrollment prior to and
after diagnosis respectively, continuous pharmacy benefits
for 24 months after diagnosis, and no report of MS ther-
apy prior to diagnosis. The pattern of medication initia-

tion, discontinuation, and re-initiation was quantified
among the eligible MS patients through 12/31/2010. Ther-
apy discontinuation was defined as a gap of 90 days from
the expected refill date.

Results: The study population consisted of 1,727 patients
diagnosed with MS in 2008 meeting the criteria for inclu-
sion. Of 657 (38%) and 69 (4%) patients began MS ther-
apy within 12 and 24 months of diagnosis respectively,
while 1,001 (58%) remained untreated at the end of fol-
low-up. Of 262 patients discontinued therapy prior to the
end of follow-up, whereby 83 (32%) re-started, 29 (11%)
restarted but later discontinued, and 150 (57%) had no
reported re-start prior to the end of follow-up. Of the 464
who continued therapy with no gaps, 98 (21%) switched
to an alternate treatment. The majority of patients initi-
ated treatment with glatiramer acetate and interferon
beta-1a.

Conclusions: Utilizing a large US health insurance claims
database revealed that a small number of MS patients
naı̈ve to treatment initiate MS therapy in a 24-month per-
iod following diagnosis. More research is warranted to
understand the drivers to treatment initiation and reasons
for treatment interruption and discontinuation.

944. Antipsychotic Medication Adherence in Patients with
Schizophrenia or Schizoaffective Disorder

Johan Reutfors,1 Lena Brandt,1 Olof Stephansson,1 Helle
Kieler,1 Morten Andersen,1 Robert Bodén.1,2 1Centre for
Pharmacoepidemiology, Department of Medicine, Karolinska
Institutet, Stockholm, Sweden; 2Department of Neuroscience,
Uppsala University, Uppsala, Sweden.

Background: Low adherence to prescribed medication is a
widespread problem in schizophrenia and related disor-
ders.

Objectives: The aims of our study were to determine pat-
tern and predictors of adherence to antipsychotic medica-
tion in the early phase of schizophrenia or schizoaffective
disorder.

Methods: A cohort of all patients in Sweden with a first
hospitalization for schizophrenia or schizoaffective disor-
der during 2006 and 2007 and being <45 years old was
identified from the Swedish Patient Register (n = 904).
Adherence was defined as filling a prescription of an anti-
psychotic drug following discharge. The following poten-
tial predictors for adherence were studied in Cox
regression models: sex, country of birth, metropolitan resi-
dence, educational level, age, duration of index hospital-
ization, history of substance use disorder, and access to
antipsychotic drugs at admission.

Results: Among all patients, 53.1% (95% CI 49.9–56.4)
had filled an antipsychotic prescription within 1 week
from discharge, and 69.2% (95% CI 66.2–72.2) within
1 month. After 6 months, the proportion had increased to
80.2% (95% CI 77.4–82.8) but thereafter no further
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increase was observed. Prescription filling of an antipsy-
chotic medication was primarily associated with previous
adherent use of antipsychotics before admission (adjusted
hazard ratio [AHR] 1.60, 95% CI 1.31–1.96, compared to
no previous use of antipsychotics) and with longer dura-
tion of hospitalization (AHR 1.60, 95% CI 1.27–2.02, for
15–28 days compared to shorter hospitalization). Adher-
ence was slightly higher in patients living in non-metropol-
itan areas (AHR 1.25, 95% CI 1.06–1.47) and in those
without history of substance use disorder (AHR 1.40,
95% CI 1.15–1.71).

Conclusions: Among patients who fill a prescription of an
antipsychotic drug after discharge, the majority do so
within 1 week. Earlier use of use of antipsychotics and
longer duration of hospitalization are predictors of anti-
psychotic medication adherence in the early phase of
schizophrenia or schizoaffective disorder.

945. Triptans and Serious Cardiovascular Events: Possible
Safety Signals from the FDA Adverse Event Reporting System
Database

Giuseppe Roberto, Carlo Piccinni, Chiara Biagi, Ariola Koci,
Domenico Motola, Alberto Vaccheri, Nicola Montanaro,
Elisabetta Poluzzi. Department of Pharmacology, University
of Bologna, Bologna, Italy.

Background: Triptans are 5-HT1/bd receptors agonists
used to treat migraine attacks. Their risk/benefit balance
is considered positive in low cardiovascular (CV) risk sub-
jects. Since the occurrence of serious CV events appear to
be rare, spontaneous reports can play a relevant role to
assess the safety profile of these drugs.

Objectives: To describe the CV safety profile of triptans
by analysing the FDA Adverse Event Reporting System
(AERS) database, with a focus on serious and unexpected
adverse drug reactions (ADRs).

Methods: Reports submitted to FDA AERS from 2004
to 2010 were retrieved. Suspected and interacting drugs
were mapped by anatomical therapeutic chemical (ATC)
code. After duplicate removal, a case/non-case analysis
was performed: cases were all reports with at least one
ADR included in the MedDRA System-Organ Classes
‘‘Cardiac disorder’’ or ‘‘Vascular disorders’’, whereas non-
cases were all reports other than cases. Co-reported CV
drugs (ATC group C) were used as a rough proxy of CV
risk and Mantel-Haenszel adjusted Reporting Odds Ratio
(adj.ROR) with 95% confidence intervals (95% CI) were
calculated for all levels of MedDRA hierarchy.

Results: On a total of 2,131,688 reports, 7,808 concerned
triptans. Cases were 2,593 among triptan reports and
665,940 for all the other drugs. Sumatriptan was listed in
62.6% of triptan cases. The adj.ROR values yielded
numerous disproportionality signals at each MedDRA
level although regarding four main groups of specific dis-
orders included in the following High Level Group Terms:

Coronary artery disorders (adjROR = 2.00; 95% CI
1.85–2.16), Cerebrovascular and spinal vascular disorders
(3.55; 3.27–3.87), Aneurysms and dissections non-site spe-
cific (3.45; 1.99–5.86), Vascular malformations and
acquired anomalies (2.36; 1.19–4.51).

Conclusions: Our findings highlight possible unexpected
associations and suggest the existence of a rare subjective
susceptibility to triptan vasoconstrictive effect that, inde-
pendently from CV risk factor, could lead to serious and
potentially fatal ADRs. A number of published case-
reports of serious ischemic ADRs in patients without CV
risk factors support our hypothesis.

946. The Use of Antidepressants and the Risk of Interstitial
Lung Disease (ILD) in Patients with Respiratory Disease: A
Nested Case–Control Study

Francesco Lapi,1,2,3 Abbas Kezouh,1 Natalie Saad,1 Samy
Suissa,1,2 Pierre Ernst.1 1Centre for Clinical Epidemiology,
Lady Davis Research Institute, Jewish General Hospital,
Montreal, QC, Canada; 2Department of Epidemiology,
Biostatistics and Occupational Health, McGill University,
Montreal, QC, Canada; 3Department of Preclinical
and Clinical Pharmacology, University of Florence, Florence,
Italy.

Background: The use of antidepressant drugs (ADs) is
growing and some anecdotal reports suggest an increased
risk of interstitial lung disease (ILD) with these medica-
tions.

Objectives: To estimate the risk of ILD associated with
ADs use, according to their potency in reducing serotonin
reuptake.

Methods: A nested case–control analysis was performed
within a cohort of 1,410,211 patients (18 years or older)
treated for respiratory conditions during 1990–2005, iden-
tified using the Quebec health insurance databases and fol-
lowed until 2007. Cases of ILD were defined using ICD-9
and the ICD-10 codes in records of hospitalisations and
physician visits. Up to 10 controls per case, matched on
age, gender, month and year of entry into the cohort, and
at risk on the date of ILD diagnosis, were randomly
selected from the cohort. Conditional logistic regression
was used to compute odds ratios of ILD which, for the
time-matched nested case–control design used here, pro-
vided an accurate estimate of the adjusted rate ratio (RR)
and the related 95% confidence intervals (CI) of ILD asso-
ciated with the use of the different exposure strata to ADs.

Results: Within the cohort of over 1.4 million patients,
6,665 cases of ILD were identified (incidence rate = 8.1/
10,000 per year). The adjusted RR of ILD associated with
current antidepressant use was 1.08 (95% CI: 0.99–1.80).
There was a trend to increasing risk of ILD with a higher
potency in reducing serotonin reuptake: from low potency
(RR = 0.87; 95% CI: 0.71–1.06), intermediate (RR =
1.15; 95% CI: 0.73–1.33) and high potency (RR = 1.17;
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95% CI: 0.97–1.41). Among users of intermediate and
high potency ADs, the risk of ILD was found to be higher
with the highest cumulated dosage during the last year of
follow-up (RR = 1.22; 95% CI: 1.01–1.48).

Conclusions: Although the excess risk of ILD in users of
ADs appears minimal, there may be a small excess in risk
associated with higher cumulative doses of intermediate
and high potency inhibitors of serotonin reuptake.

947. A Comparison between the Standard Self Controlled
Case Series Design and a Modification To Account for Events
That Censor the Observation Period

Ruth Brauer,1 Liam Smeeth,1 Karim Anaya-Izquierdo,2 C
Paddy Farrington,3 Heather Whitaker,3 Ian Douglas.1 1Non-
Communicable Disease Epidemiology, London School of
Hygiene and Tropical Medicine, London, United Kingdom;
2Infectious Disease Epidemiology, London School of Hygiene
and Tropical Medicine, London, United Kingdom;
3Mathematics and Statistics, The Open University, Milton
Keynes, United Kingdom.

Background: An important assumption of the self con-
trolled case series method relates to the observation period
of patients as this period should end independent of the
timing of the event of interest. Use of the standard self
controlled case series when violating this assumption, for
instance in the extreme example of a fatal event, could
potentially lead to unpredictable ‘‘censoring’’ bias.

Objectives: The objective of the current study was to use a
recently developed extension of the self controlled case ser-
ies method to investigate the effect of exposure to antipsy-
chotic agents on the risk of myocardial infarction (MI)
and to compare the outcome to the result of a standard
self controlled case series method.

Methods: Our study population included 3,163 adult
patients with a first recorded occurrence of MI and a first
recorded prescription for a typical or atypical antipsy-
chotic agent during the up to standard patient follow-up
period in the General Practice Research Database
(GPRD). Relative incidence ratios were calculated by
comparing the rate of MIs experienced during high risk
periods with the rate of events during baseline time, using
Poisson regression. A mixed exponential and Weibull
model was used to model the density of age at the end of
observation.

Results: The follow-up time of 7% of all patients ended
within 60 days of their MI. Using the modified self con-
trolled case series design there was strong evidence of an
increase in risk of a recorded MI during the first 30 days
after the prescription of antipsychotic agents, both typical
(rate ratio [RR] 2.07, 95% CI 1.58–2.72) and atypical (RR
1.58, 95% CI 0.89–2.80). Results using the standard case
series design were similar to results of the modified design:
Typical (RR 1.98, 95% CI 1.51–2.60) and atypical (RR
1.57, 95% CI 0.89–2.78).

Conclusions: Event dependent censoring did not result in
any large bias in this study. The results of the modified self
controlled case series design were similar to the results of
the self controlled case series study when not adjusted for
non-random censoring of the follow-up time.

948. Patterns and Determinants of Anti-Inflammatory Drug
Use among Users of Antidepressants between 1997 and 2006 in
Denmark

Ole Köhler,1 Ole Mors,1 Christiane Gasse,2 Liselotte
Petersen.2 1Centre for Psychiatric Research, Psychiatric
Hospital, Aarhus University Hospital Risskov, Risskov,
Denmark; 2National Centre for Register Based Research,
Aarhus University, Aarhus, Denmark.

Background: Recently both increased and decreased anti-
depressant treatment response of concomitant use of an-
tidepressants (ANDs) and anti-inflammatory drugs (AID)
have been reported. Though ANDs and AIDs are both
frequently used, little is known about the prevalence and
determinants of AID consumption in users of ANDs in
an unselected population.

Objectives: Describe patterns of AID consumption
among users of ANDs.

Methods: Population-based linkage study of medical and
socio-demographic registries in Denmark of all starters of
AND (ATC-code N06A) between 1997 and 2006 within a
25% sample of the Danish population. The date of AND
prescription was termed index date, an exclusion criterion
was AND use in the year before index. Prescriptions for
AIDs (ATC-code M01A and N02B) were identified dur-
ing the year prior to and after index, as well as somatic
and psychiatric comorbidity and socio-demographic fac-
tors before index. AIDs were grouped as ASA (e.g., aspi-
rin), NSAIDs (e.g., ibuprofen), non-selective COX-
inhibitors (e.g., diclofenac) and selective COX-Inhibitors
(e.g., celecoxib). Logistic regression was performed to
identify determinants of AID use.

Results: Of 174,845 individuals started a first episode of
AND treatment. Selective Serotonin Reuptake Inhibitors
(SSRI) (70.9%) and Tri-Cyclic Antidepressants (TCA)
(13.4%) were the most frequently prescribed ANDs, Cita-
lopram being the most popular (41.3%). During the year
after AND initiation, 70,370 (40.3%) overall and 36.8%
of SSRI and 61.3% of TCA users redeemed at least one
prescription for an AID. The pattern of AIDs among
SSRI and TCA users was 18.7% and 30.7% for ASA,
16.2% and 30.2% for NSAIDs, 9.8% and 20.9% for non-
selective and 2.6% and 6.3% for selective COX-Inhibitors,
respectively. Adjusted for AID use prior to AND treat-
ment, determinants for AID use after AND treatment ini-
tiation were age 30–60 years, female gender, low
education, use of TCA and musculoskeletal disease. Previ-
ous hospitalizations with schizophrenia or depression low-
ered the risk for receiving AIDs. Interestingly, AID use
increased from 1997 to 2006, especially among TCA users.
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Conclusions: We found a high prevalence of ASA,
NSAID and non-selective COX-inhibitors use in users of
ANDs. The next step will be to model anti-depressive
treatment response using a combination of registry and
clinical data and investigate the effect of AIDs on SSRI
treatment response.

949. Use of Antipsychotics and Risk of Cerebrovascular
Events in Schizophrenic Patients: A Nested Case–Control
Study

Pei-Hua Hsieh,1 Fei-Yuan Hsiao,1 Susan Shur-Fen Gau,2

Churn-Shiouh Gau.1,3,4 1Graduate Institute of Clinical
Pharmacy, College of Medicine, National Taiwan University,
Taipei, Taiwan; 2Department of Psychiatry, National Taiwan
University Hospital and College of Medicine, Taipei, Taiwan;
3Center for Drug Evaluation, Taipei, Taiwan; 4Food and Drug
Administration, Department of Health, Taipei, Taiwan.

Background: Recent concerns have been raised regarding
an increased risk of adverse cerebrovascular events associ-
ated with antipsychotics use in patients with dementia.
However, the link between the use of antipsychotics and
increased risk of cerebrovascular events among schizo-
phrenic patients has been questioned, and no study has
been done in Asian population.

Objectives: This nested case–control study assessed the
association between antipsychotic use and cerebrovascular
adverse events among schizophrenic patients.

Methods: Using Taiwan’s National Health Insurance
Research Database (NHIRD), we identified 9,715 newly
diagnosed schizophrenic patients between 2001 to 2009.
Within the schizophrenic cohort, 386 cases of cerebrovas-
cular events and 772 matched controls (1:2 ratio) were fur-
ther identified. Conditional logistic regression models
were used to examine the association between the use of
antipsychotics (timing, duration, and type) and risk of
cerebrovascular events.

Results: Current users of antipsychotics were associated
with a twofold risk of stroke (adjusted OR 1.94, 95% CI
1.11–1.39, p = 0.02) as compared to non-users. Among
current users, patients who used antipsychotics <15 days
(adjusted OR 9.41, 95% CI 3.08–28.71, p < 0.01) and
16–30 days (adjusted OR 6.90, 95% CI 1.09–43.69,
p = 0.04) were associated with an extremely high risk of
stroke. The risk of stroke was greater for patients used
first generation antipsychotics alone or combined use of
first and second generation antipsychotics, with adjusted
OR 2.75 (95% CI 1.34–5.64, p < 0.01) and 2.37 (95% CI
1.20–4.68, p = 0.01), respectively, but not in patients used
second generation antipsychotic alone.

Conclusions: This population-based study extends previ-
ous evidence by documenting the increased cerebrovas-
cular events associated with antipsychotic use in a
schizophrenic cohort. A temporal association of such
risk was reported in our study. Further studies are

needed to assess the risk-benefit profile of first and sec-
ond generation antipsychotics in this patient popula-
tion.

950. Adverse Events of Cholinesterase Inhibitors: 10 Years of
WHO’s Vigibase Reports

Edeltraut Kröger,1 Marie-Laure Laroche,2 Mieke Berkers,3

Marie Mouls,2 Pierre-Hugues Carmichael,1 Patrick
Souverein,3 Rob van Marum,4 Toine Egberts.3 1Centre
d’Excellence sur le Vieillissement de Québec, Centre de
Recherche du CHA Universitaire de Québec, Laval University,
Québec, QC, Canada; 2Center of Pharmacovigilance,
University Hospital Limoges, Limoges, France; 3Division of
Pharmacoepidemiology and Pharmacotherapy, Utrecht
Institute for Pharmaceutical Sciences, Utrecht University,
Utrecht, Netherlands; 4Department of Geriatrics, Jeroen Bosch
Hospital, ‘s-Hertogenbosch, Netherlands.

Background: Worldwide, three cholinesterase inhibitors
(ChEIs), donepezil, rivastigmine and galantamine, have
been used against Alzheimer’s disease (AD) and associ-
ated disorders since 1997. Adverse events (AE) of ChEIs
have been reported to the WHOs’s Vigibase, but reports
have rarely been analyzed.

Objectives: To describe trends of AE reports over time,
according to country, severity, system organ class (SOC)
and ChEI type, as reported to Vigibase.

Methods: All reports to Vigibase for one of the three
ChEIs were included in descriptive analyses. Reporting
countries were regrouped according to continent (Eur-
ope, Asia-Pacific, Africa, Latin America/Caribbean and
North America). The SOCs of main interest were psy-
chiatric (SOC = 500), gastro-intestinal (GI) (SOC =
0600), nervous system (NS) (SOC = 410) cardio-vascu-
lar (CV) (SOC = 1,010, 1,020, 1,030 plus syncope) and
general disorders (SOC = 1,810). Frequency distribu-
tions were obtained for all AEs, the subgroup of severe
AEs and for CV events, for each year between 1998 and
2008.

Results: Over 10 years 21,791 events for 9,069 patients
were reported from 44 countries. Of 57% of patients were
women and 38% men (p < 0.001). The median age was
78 years. Most reports came from North America
(56.2%), followed by Europe (36.2%), Asia-Pacific
(6.7%), South America (0.7%) and Africa (0.2%). Psychi-
atric AEs were most frequent (19.2%), followed by GI
(16.0%), NS (15.7), CV (13.3%) and general (8.8%) AEs.
All other AEs accounted for 27.0%. Most reported AEs
concerned donepezil (48.4%), followed by rivastigmine
(33.4%) and galantamine (18.2%). Reports of all AEs
increased from 1,854 in 1998 to a maximum of 3,087 in
2001, but then decreased to reach 1,475 in 2008. There
were 22 serious AEs in 1998, 1,132 in 2005 and 989 in
2008. This increase in the last 4 years was most pro-
nounced for rivastigmine. Each year, between 10% and
15% of AEs were cardio-vascular.
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Conclusions: Reporting of ChEI AEs between 1998 and
2008 followed a bell-type curve for all types of AEs, but
increased for severe AEs. Cardiovascular events are lesser
known AEs of ChEIs and, given their seriousness, merit
further exploration.

951. Risk Factors for Carbamazepine Induced Serious Skin
Reactions

Ilma Bertulyte,1 Sofie Schwan,2 Jessica Schubert,1 Pär
Hallberg.1 1Clinical Pharmacology, Uppsala University
Hospital, Uppsala, Sweden; 2Uppsala county council, Uppsala,
Sweden.

Background: Stevens-Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN) are extremely rare reactions,
which develop due to multiple causative factors, including
specific medications. Certain drugs, e.g., carbamazepine,
are most commonly reported.

Objectives: To identify possible risk factors for develop-
ment of SJS and TEN in carbamazepine treated patients.

Methods: We used data from the Swedish database of
spontaneously reported adverse drug reactions (Swedish
Drug Information System, SWEDIS). The information in
a report consists of patient demographics, reported
ADRs, concomitant medication and a case narrative. All
reports are reviewed by clinical assessors at the MPA and
a causality assessment is made. In this case–control study,
we selected all patients who had been reported from 1965
to 2010 to having experienced SJS or TEN where carba-
mazepine was the suspected causative drug. We compared
demographic, drug treatment and clinical data for these
patients with those patients who had experienced any
other type of ADR reported during the same time period.
To test the validity of the data, we also investigated
whether known risk factors for hyponatremia and
SIADH, i.e., high age, female gender, high dose of carba-
mazepine, and concomitant treatment with SSRIs or
diuretics, would be significantly different between cases
and controls.

Results: Mental disorders due to alcohol were statistically
significantly more common among cases than controls
(34.5% vs. 8.7%, odds ratio (OR) = 5.5 [95% confidence
interval (CI) 3.6–8.4], p = 3.14*10–14). Average time to
onset was also shorter among cases than controls (67 vs.
127 days). Most of the known risk factors for hyponatre-
mia and SIADH were significantly different between cases
and controls.

Conclusions: In this case–control study, we identified alco-
hol abuse as a possible risk factor for serious mucocutane-
ous reactions. The possibility of an association between
alcohol abuse and any type of skin reaction was deter-
mined to be unlikely as there were no statistically signifi-
cant differences in factors related to alcohol abuse
between patients with dermatologic ADRs other than
SJS, TEN, and patients with non-dermatologic ADRs.

952. Assessment of Malignancy Risk in Patients with Multiple
Sclerosis Treated with Intramuscular Interferon beta-1a: A
Retrospective Evaluation Using a Health Insurance Claims
Database and Postmarketing Surveillance Data

Gary Bloomgren, Bjorn Sperling, Kimberly Cushing, Made
Wenten. Biogen Idec, Cambridge, MA, United States

Background: Intramuscular interferon beta-1a (IM IFNb-
1a), a multiple sclerosis (MS) therapy commercially avail-
able for over a decade, provides the unique opportunity to
retrospectively assess postmarketing data for evidence of
malignancy risk relative to the limited data which are
available with more recently approved therapies.

Objectives: Postmarketing and claims data were analyzed
to determine the risk of malignancy in MS patients treated
with IM IFNb-1a.

Methods: The cumulative reporting rates of suspected
adverse drug reactions coded to a malignancy in the IM
IFNb-1a global longitudinal safety database were com-
pared to malignancy incidence rates from the WHO
GLOBOCAN database. Additionally, the cumulative
prevalence of malignancy in MS patients treated with
IM IFNb 1a was compared to non-MS population con-
trols, MS patients without IM IFNb 1a use, and
untreated MS patients using data from a large US claims
database.

Results: During the postmarketing period an estimated
402,250 patients received IM IFNb-1a. Cumulative
reporting rates of malignancy in this population were con-
sistent with GLOBOCAN incidence rates. In the claims
database, 12,894 MS cases were IM IFNb 1a users. No
significant difference in malignancy prevalence was
observed in IM IFNb-1a users compared to other groups.

Conclusions: Results from this evaluation provide no evi-
dence of an increased risk of malignancy with IM IFNb-
1a use.

953. The Risk of Glaucoma Attack in Patients Received
Anticonvulsants

Ying-Hua Chen,1,2 Wen-Yi Shau,3 Chia-Hsuin Chang,2,4

Shih-Jen Chen,5,6 Mei-Shu Lai.2,4 1Department of
ophthalmology, Lotung Poh-Ai Hospital, I-Lan County,
Taiwan; 2Institute of Epidemiology and Preventive Medicine,
College of Public Health, National Taiwan University, Taipei,
Taiwan; 3Division of Health Technology Assessment, Center
for Drug Evaluation, Taipei, Taiwan; 4Department of Internal
Medicine, National Taiwan University Hospital, Taipei,
Taiwan; 5Department of Ophthalmology, Taipei Veterans
General Hospital, Taipei, Taiwan; 6Department of
Ophthalmology, School of Medicine; National Yang-Ming
University, Taipei, Taiwan.

Background: The risk of glaucoma attack associated with
anticonvulsant use has not been clarified so far.
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Objectives: To estimate the risk of glaucoma attack in
patients used different anticonvulsants.

Methods: We used the Taiwan National Health Insurance
Claim Database, which contained the complete medical
claims of all 23 million residents in Taiwan, to conduct a
case-crossover study. All patients with glaucoma diagnosis
were identified by ICD-9-CM code 365, combined with
prescription of antiglaucomatous medication in one physi-
cian contact record during January 1, 2006 and December
31, 2007. Patients with glaucoma diagnosed in the year
before or had secondary glaucoma were excluded. We
defined the date of the first glaucoma diagnosis as index
date, the 1–30 days and the 91–120 days prior to the index
date as case and control period, respectively. The anticon-
vulsant usage history during the case period was com-
pared to that in the control period for the same patient as
a within patient matching pair. The selected anticonvul-
sants were classified based on the mechanism as three cate-
gories:topiramate, sodium channel blocker (SCB) and
GABAergic drugs (GABA). The risk of each anticonvul-
sant as well as the category was estimated. The other con-
comitant medication associated with glaucoma were
adjusted. Conditional logistic regression was used to esti-
mate the adjusted odds ratios (OR) and associated 95%
confidence interval (95% CI). Sensitivity analysis by
changing the time window of the case and the control peri-
ods were carried out.

Results: A total of 125,646 cases were selected for the final
analysis. Among all of the drugs, oxcarbazepine was asso-
ciated with the highest and statistically significant risk of
glaucoma attack, the adjusted OR (95% CI) was 1.94
(1.37–2.76). The adjusted OR (95% CI) for topiromate,
SCB and GABA were 1.21 (0.72–2.05), 1.15 (1.01–1.31)
and 1.18 (1.07–1.29), respectively. Sensitivity analysis
showed the statistically significantly increased risk for
patients receiving oxcarbazepine was consistent.

Conclusions: The increased risk of glaucoma attack in
patients received oxcarbazepine was discovered which was
never reported in the literature before. Further investiga-
tion would be needed to verify this observation.

954. Measuring Psychotropic Drug Exposures in Register-
Based Studies – Validity of a Dosage Assumption of 1 Unit Per
Day in Older Finns

Maria Rikala,1,2 Sirpa Hartikainen,2 Leena K
Saastamoinen,3 Maarit J Korhonen.1 1Department of
Pharmacology, Drug Development and Therapeutics,
University of Turku, Turku, Finland; 2School of Pharmacy,
University of Eastern Finland, Kuopio, Finland; 3Research
Department, The Social Insurance Institution, Helsinki,
Finland.

Background: Pharmacoepidemiological studies provide
valuable information on the relationships between psycho-
tropic drug use and adverse outcomes in older people. To
minimize the influence of misclassification bias in pharma-

coepidemiological studies, more emphasis should be given
to methodological aspects of exposure assessment.

Objectives: This study evaluated the validity of a dosage
assumption of 1 unit per day for measuring legend dura-
tion of psychotropic drug exposures among older people.

Methods: Using data from the Finnish Prescription Regis-
ter, the study analyzed 62,320 psychotropic drug prescrip-
tions dispensed to people aged ‡75 years (n = 52,729) in
September 2009. The proportions of prescriptions in
which the prescribed dose deviated from 1 unit per day
were assessed for categories and subcategories of psycho-
tropic drugs. The prescription was considered misclassified
(1) if the prescribed drug was intended for ‘‘as needed’’
use; (2) if the prescription included a dose range, or (3) if
the prescribed dose was below or above 1 unit per day.

Results: Among antidepressants, less than every fourth
(23.7%) prescription was misclassified. The proportions of
misclassification varied substantially across subcategories,
being 13.1% for selective serotonin reuptake inhibitors
(SSRIs), 25.3% for other antidepressants and 53.8% for
tricyclic antidepressants. Of the benzodiazepine and anti-
psychotic prescriptions, 79.9% and 57.6%, respectively,
were misclassified.

Conclusions: The dosage assumption of 1 unit per day is
valid for measuring the legend duration of SSRI and other
antidepressant exposures among older people. Among
other psychotropic drugs, the dosage assumption is likely
to lead to severe exposure misclassification.

955. A Cohort Analysis of the Association between
Parkinson’s Disease and Cancer Using the UK General
Practice Research Database

Kevin Wing, Ian Douglas, Krishnan Bhaskaran, Liam
Smeeth. Department of Epidemiology and Population Health,
London School of Hygiene and Tropical Medicine, London,
United Kingdom.

Background: Studies suggest that Parkinson’s disease
(PD) may increase the risk of melanoma and decrease the
risk of other cancers. A proposed association between
levadopa therapy and increased melanoma is unproven.
This study used a dataset of 50,709 patient records from
the UK General Practice Research database to analyse
the association between PD and cancer and the associa-
tion between levadopa therapy and melanoma.

Objectives: To compare (1) the incidence of melanoma
between people with PD and people without the disease;
(2) the incidence of other cancers between people with PD
and people without the disease; and (3) the incidence rates
of melanoma before and during levadopa treatment.

Methods: Cox regression techniques were used to com-
pare the rates of cancer in 8,549 people with PD to the
rates in 42,160 people without PD. Age, sex, smoking,
alcohol, BMI and number of consultations were co-vari-
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ates. Rates of melanoma before and after (1) PD diagnosis
date; and (2) start of levadopa therapy were also investi-
gated.

Results: The rate of melanoma was similar for those with
and without PD (adjusted RR 1.09, 95% CI 0.68–1.76).
Melanoma rates were comparable before and after (1) PD
diagnosis (RR 1.05, 95% CI 0.67–1.67); and (2) starting
levadopa therapy (RR 1.01, 95% CI 0.65–1.58). There
was weak evidence that PD was associated with a small
decrease in the rate of all other cancers overall (RR 0.93,
95% CI 0.86–1.02), and stronger evidence for reductions
in the rate of lung cancer (RR 0.73, 95% CI 0.55–0.98)
and prostate cancer (RR 0.74, 95% CI 0.59–0.93).

Conclusions: Our results do not suggest that PD is associ-
ated with increased melanoma and are consistent with
pre-PD diagnosis results from a recent meta-analysis (OR
1.07, 95% CI 0.62–1.84). We found little evidence of
increased melanoma ascertainment after PD diagnosis,
however ascertainment bias may have driven contrasting
results in the literature. Our results do not support case
reports/warnings in prescribing information that levadopa
may activate melanoma. The observed reduction in pros-
tate cancer rate is consistent with a recent meta-analysis
(RR 0.80, 95% CI 0.72–0.88).

956. Weight Gain Associated with Antipsychotics in a
Naturalistic Setting: Icaro Study

Verónica Velasco,1 Natalia Jimeno,1 Antonio Escudero,1 Paz
Redondo,1 Inés Salado,1 Marı́a Sáinz,1 Mercedes Durán,1

Luis Martı́n Arias,1 Roberto Prieto,2 Delio Guerro,2 Rocı́o
Gómez,2 José Marı́a Martı́nez,2 Vicente Molina,1 Alfonso
Carvajal.1 1Centro de Estudios Sobre la Seguridad de los
Medicamentos, Universidad de Valladolid, Valladolid, Spain;
2Collaborating Network of Investigators of Icaro Study,
Castilla y León, Spain.

Background: Metabolic syndrome increases morbidity
and mortality in patients treated with antipsychotics;
weight gain in particular accounts for a higher treatment
discontinuation, and worsening of physical health.

Objectives: To identify risk factors of antipsychotics-
induced weight gain.

Methods: Design Follow-up study of patients treated with
antipsychotic for the first time and for whatever disease
(www.uva.es/estudioicaro). Setting Patients over 18 years
attending community services or hospitals were included;
those with body mass index (BMI) higher than 35 were
excluded. Exposure Antipsychotics plus other risk factors
of interest (also genetics). Main outcome measure The pri-
mary measure was weight gain, others were BMI and
waist perimeter. Statistical analysis Student t-test for com-
paring continuous variables and the Pearson Chi-square
test for comparing proportions.

Results: A total of 110 patients have been recruited so far,
from these 92 (83.6%) remain in the cohort, 81 (73.6%)

having completed the follow-up period of 6 months. At
6 months, body weight increased between 6 and 10.9 kg
in 17.3% and more than 11 kg in 7.7% of patients
(n = 52). The risk was greater in males and subjects
under 55 years. At 6 months, the mean waist perimeter in
men increased 5.2 cm (IC 95% 1.5–8.8). On the contrary,
women older than 55 years tended to show a decrease or
maintenance of initial body weight. The proportion of
patients with more than 2 kg weight gain was significantly
higher among those with a waist perimeter higher than
91 cm.

Conclusions: Males under 55 years with smaller waist
perimeters showed a higher risk of body weight gain when
treated with antipsychotics. A network of researchers and
a cohort of 110 patients treated with antipsychotics have
been established.

957. Preadmission Antidepressant Use and Mortality
Following Atrial Fibrillation: A Population-Based Cohort
Study

Morten Olsen, Christian Christiansen, Frank Mehnert,
Henrik T Sørensen. Department of Clinical Epidemiology,
Aarhus University Hospital, Århus, Denmark.

Background: Atrial fibrillation (AF) is prevalent in 1–2%
of the general population rising to 8% in individuals
above 80 years of age. Depressive symptoms are associ-
ated with cardiovascular mortality and morbidity, but few
data exist on antidepressant use and outcomes following
AF.

Objectives: To assess the association between preadmis-
sion antidepressant use and mortality following first time
hospital admission for AF.

Methods: This cohort study included all patients hospital-
ized with a first-time diagnosis of AF in Northern Den-
mark between 1991 and 2004. Exposure data on filled
prescriptions for antidepressants, as well as use of cardio-
vascular drugs, cardiovascular and comorbidities, demo-
graphics, and complete follow-up for mortality were
obtained from population-based medical databases. We
computed 30-day and 1-year mortality. Using Cox regres-
sion we estimated hazard ratios (HRs) of mortality com-
paring current (prescription filled within 90 days of
admission) and former antidepressant users with nonusers
while controlling for potential confounding factors.

Results: We identified 33,467 patients with a first-time AF
diagnosis, of whom 3,536 (10.6%) were current users of
antidepressants at time of admission. The 30-day mortal-
ity was 13% among current users and 6% among non-
users. The corresponding adjusted hazard rate (HR) com-
paring current users with non-users was 1.6 (95% CI: 1.4–
1.8). From 31 days to 1 year from admission the adjusted
HR was 1.4 (95% CI: 1.3–1.6). The hazard ratios compar-
ing former antidepressant users with non-users were 1.1
(95% CI: 1.0–1.3) for both 0–30 days and from 31 to
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365 days following admission. HRs did not vary accord-
ing to type of antidepressant used.

Conclusions: Preadmission use of antidepressants is asso-
ciated with increased short and long term mortality fol-
lowing admission with AF.

958. Risk of Suicidal Acts in New Anticonvulsant or
Antidepressant Drug Users with Chronic Pain Conditions

Elisabetta Patorno,1 Sonia Hernández-Dı́az,2 Robert J
Glynn,1 Jerry Avorn,1 Helen Mogun,1 Sebastian
Schneeweiss.1 1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine, Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA,
United States; 2Department of Epidemiology, Harvard School
of Public Health, Boston, MA, United States.

Background: Antidepressant and anticonvulsant drugs
are often used, both on- and off-label, to treat chronic
pain. Both drug classes have been associated with an
increased risk of suicidality.

Objectives: To estimate the risk of suicidal events associ-
ated with the initiation of frequently prescribed anticon-
vulsant vs. antidepressant therapy in patients with chronic
pain, i.e., gabapentin vs. tricyclic antidepressants (TCAs),
and no recorded diagnosis of mood disorders or seizure.

Methods: We conducted a cohort study of patients
10 years and older in a population-based database of all
British Columbia residents who initiated gabapentin or
TCAs between 1996 and 2006. All subjects had recorded
diagnoses of neuropathic pain, fibromyalgia, migraine, or
other chronic pain conditions (back pain, osteoarthritis,
rheumatoid arthritis, other arthritis, pain requiring opi-
ates, or headache). Patients with any diagnosis of mood
disorder or seizure were excluded. Suicidal events were
attempted suicides (hospitalizations with an ICD-9 E-code
of E950.xx–E958.xx) or completed suicides (deaths with
an ICD-9 E-code of E950.xx–E958.xx or an ICD-10 code
of X60-X84). PS-matching for 64 covariates was used to
evaluate the risk of suicidal events associated with gaba-
pentin compared with TCAs. HdPS-matched analyses
were used to confirm adjusted findings.

Results: There was a total of 143 suicidal events: 18 in
41,108 new treatment episodes with gabapentin (mean fol-
low-up, 100 days), and 125 in 179,339 episodes with TCA
(mean follow-up, 106 days). 1:1 PS-matched analysis iden-
tified 34 suicidal events (17 events in each treatment
group) in 77,512 new treatment episodes. We found no
meaningful variation in the 180-day risk of suicidal events
between gabapentin and TCA initiation (RR = 1.06;
95% CI, 0.54,2.08). A 1:1 HdPS-matched analysis pro-
duced consistent results (RR = 1.06; 95% CI, 0.53,2.12).
Varying the follow-up period from 180 to 90 or 365 days
made no important difference in the results.

Conclusions: This analysis suggests that, among patients
with chronic pain conditions, there is no substantial

difference in the risk of suicidal events between gabapentin
and TCA initiation.

959. A Case–Control Study of Clinical Management Factors
and Phenotypic Characteristics Increasing the Risk of
Myocarditis with Clozapine

Kathlyn J Ronaldson,1 Paul B Fitzgerald,2 Andrew J
Taylor,3 Duncan J Topliss,4 Rory Wolfe,1 John J
McNeil.1 1Department of Epidemiology and Preventive
Medicine, Monash University, Melbourne, Vic., Australia;
2Monash Alfred Psychiatry Research Centre, Monash
University and Alfred Hospital, Melbourne, Vic., Australia;
3Heart Centre, Alfred Hospital, Melbourne, Vic., Australia;
4Department of Endocrinology and Diabetes, Alfred Hospital,
Melbourne, Vic., Australia.

Background: Despite the implementation of cardiac moni-
toring guidelines, clozapine-induced myocarditis continues
to cause deaths in Australia, and the risk is a barrier to
prescription of this effective drug for the treatment of
schizophrenia.

Objectives: To identify clinical and phenotypic risk fac-
tors for clozapine-induced myocarditis.

Methods: Potential cases of clozapine related myocarditis
occurring between June 1993 and November 2009 and a
comparative group of controls taking clozapine for at
least 45 days without cardiac disease were documented
from the patients’ medical records. Cases met a case defi-
nition involving clinical and cardiac-specific diagnostic
features of new-onset cardiac impairment in the absence
of any other plausible cause. Controls were matched to
cases by psychiatric unit and by clozapine start date. Data
collected included gender, date of birth, daily dose of
clozapine, concurrent medication, BMI, ethnicity and
smoking status. Odds ratios were calculated using logistic
regression analysis without consideration for matching.

Results: Of 105 cases, with time to onset 10–33 days, and
296 controls were included in the study. In multivariate
analysis, the risk of myocarditis increased 26% for each
additional 250 mg of clozapine administered in the first
nine days of clozapine titration (odds ratio 1.26; 95% con-
fidence interval 1.02–1.55; p = 0.03) and concomitant
sodium valproate more than doubled the risk (2.59; 1.51–
4.42; 0.001). Further, each successive decade in age was
associated with a 31% increase in risk (1.31; 1.07–1.60;
0.009). Nevertheless, 33 cases received <920 mg of cloza-
pine during the first nine days of dose titration, did not
take sodium valproate and were aged <40 years; and nine
control patients received sodium valproate and more than
920 mg of clozapine in the first nine days without develop-
ing myocarditis.

Conclusions: Clozapine should be initiated by slow dose
titration and sodium valproate is best avoided, if clinically
feasible, during this period. All patients commencing cloza-
pine should bemonitored for myocarditis up toDay 28.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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960. The Association between Antipsychotic Use and Tardive
Dyskinesia, Parkinsonism and Akathisia in People with Mild
Intellectual Disability

Arlette Scheifes,1,2 Marjolein K van Woudenberg,2 Joost Jan
Stolker,1,3 Henk LI Nijman,2,4 Antoine CG Egberts,1,5 Eibert
R Heerkink.1,5 1Department of Pharmacoepidemiology and
Clinical Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Utrecht, Netherlands; 2Altrecht Institute for Mental
Health Care, Den Dolder, Netherlands; 3Koerseigen
Consultancy, De Bilt, Netherlands; 4Behavioural Science
Institute (BSI), Faculty of Social Sciences, Radboud
University Nijmegen, Nijmegen, Netherlands; 5Department of
Clinical Pharmacy, University Medical Centre Utrecht,
Utrecht, Netherlands.

Background: Although antipsychotics are frequently pre-
scribed to treat psychiatric disorders and behavioral prob-
lems in people with mild intellectual disability (MID),
knowledge about the prevalence of adverse effects like tar-
dive dyskinesia, parkinsonism and akathisia is lacking.

Objectives: The aim of this study is to determine the prev-
alence of tardive dyskinesia, parkinsonism and akathisia
among inpatients with MID and behavioral problems and
to investigate the association with antipsychotic drug use.

Methods: A cross-sectional study was conducted in inpa-
tient treatment facilities for adults with MID and severe
challenging behavior in the Netherlands. Participants that
gave informed consent were examined by a trained phys-
iotherapist, using a standard protocol assessing dyskine-
sia, akathisia, parkinsonism and dystonia using
respectively the Abnormal Involuntary Movement Scale,
the Barnes Akathisia Rating Scale, the Unified Parkinson
Disease Rating Scale (parkinsonism) and one separate
item for dystonia. Demographic data, psychiatric diagno-
ses and medication data up to a year previous to the
examination were extracted from the medical records. The
strength of the association between antipsychotic drug use
and the presence of movement disorders was estimated
with logistic regression and expressed as odds ratios with
95% CI.

Results: Of the 135 included participants, 59 (43.7%) had
at least one movement disorder. Frequencies of the differ-
ent movement disorders were 37.0% parkinsonism,
11.9% dyskinesia, 9.6% akathisia, 0.7% dystonia. More
than 85% of the participants with at least one movement
disorder used antipsychotics, resulting in a statistically sig-
nificant increased risk, OR = 4.4 (1.0–19.0 95% CI).

Conclusions: Movement disorders are an underestimated
problem in people with mild intellectual disability. The
frequent and long term use of antipsychotics in this popu-
lation which often cause these adverse effects is concern-
ing.

961. Methodologic Issues Related to an Evaluation of Opioid
Abuse Deterrence in the Community

David A Brown,1 Carl L Roland.2 1PACE Epidemiology,
PAREXEL International Corporation, RTP, Durham, NC,
United States; 2Primary Care Business Unit, Pfizer Inc, Cary,
NC, United States.

Background: Prescription opioid abuse is a behavior asso-
ciated with serious outcomes and is often linked to tam-
pering. The FDA has approved opioid products designed
to deter common forms of tampering. These opioids are
often referred to as abuse deterrent formulations (ADF)
in the literature, although no opioid yet has that designa-
tion in its prescribing information; substantial evidence of
abuse deterrence in the community is needed. The evalua-
tion of abuse deterrence for an ADF through long-term
epidemiologic studies presents unique study design consid-
erations and methodologic issues; and, currently, no regu-
latory precedent or guidance exists.

Objectives: To identify key methodologic issues for evalu-
ating abuse deterrence in the community for ADF opi-
oids.

Methods: We performed a systematic and critical review
of epidemiology study designs and corresponding analytic
methods; conducted a literature review of opioid abuse
and the evaluation of abuse deterrence; consulted with
key opinion leaders and experts in pain and opioid abuse;
and consulted with regulatory experts, including advisors
to a joint Anesthetic and Life Support Drugs and Drug
Safety and Risk Management FDA Advisory Committee
Meeting (October 21–22, 2010).

Results: We identified ten key methodologic issues that
must be addressed in an epidemiologic evaluation of an
ADF designed to assess abuse deterrence in the commu-
nity. The ten methodologic issues are related to (1) study
design; (2) objectives; (3) sub-populations; (4) product and
method of abuse specificity; (5) population exposure; (6)
choice of comparator; (7) data sources; (8) endpoints; (9)
effect size (i.e., what level of abuse deterrence constitutes a
public health benefit); and (10) analytic methods. For
each, we present the specific methodologic issues unique
to assessing abuse deterrence of an ADF; we also identify
the most influential factors.

Conclusions: An epidemiologic evaluation designed to
assess abuse deterrence of an ADF must identify and
address several methodologic issues; and not all are equal.
The two most influential methodologic issues in the design
of such an evaluation are related to population exposure
and effect size.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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962. Hepatotoxicity Related to New Antidepressants: A Case
Non-Case Approach with Information from the Portuguese,
French, Spanish and Italian Pharmacovigilance Systems

François Montastruc,1 Haleh Bagheri,1 Stefania Scotto,2 Inês
Ribeiro Vaz,3 Antonio Escudero,4 Marı́a Sáinz,4 Maria
Teresa Herdeiro,3 Mauro Venegoni,2 Jean-Louis
Montastruc,1 Alfonso Carvajal.4 1Centre Midi-Pyrénées de
Pharmacovigilance, de Pharmacoépidémiologie et
d’Informations sur le Médicament (CRPV), Faculté de
Médecine, Toulouse, France; 2Centro Regionale per la
Farmacovigilanza, Milano, Italy; 3Unidade de
Farmacovigilância do Norte, Centre for Research in Health
Technologies and Information Systems (CINTESIS),
Universidade do Porto, Porto, Portugal; 4Centro Sobre el
Estudio de la Seguridad de los Medicamentos, Universidad de
Valladolid, Valladolid, Spain.

Background: Drug-induced liver injury remains the single
leading cause of drug withdrawal despite of a rigorous
preclinical and clinical review process. Antidepressants
have been associated with liver injury and some of them
were withdrawn from the market for this reason.

Objectives: To learn the risk of hepatic damage associated
with the use of new antidepressants.

Methods: A case/non-case analysis of data obtained from
the Portugal, Spain, France and Italy Pharmacovigilance
System databases was used. Cases were defined as reports
of any hepatic damage; non-cases were reports of all reac-
tions other than hepatotoxicity. Exposure was defined as
the mention of an antidepressant in a report, either being
or not being suspected of causing the reaction. For each
antidepressant, the reporting odds ratio with a 95% confi-
dence interval (95% CI) was calculated.

Results: Seventeen antidepressants were assessed for hep-
atotoxicity. Agomelatine was associated with hepatotoxic-
ity in Spain (4.0 [95% CI, 2.0–8.0]) and in Italy (5.1 [95%
CI, 1.7–14.0]); mianserin in France (1.3 [95% CI, 1.2–1.5])
and in Italy (5.1 [95% CI, 1.5–15.6]); and sertraline in
Spain (1.7 [95% CI, 1.2–2.4]). For those antidepressants
that were withdrawn from the market, nefazodone in
Spain and amineptine in France, the estimates were 4.8
(95% CI, 1.7–13.7) and 12.3 (95% CI, 10.9–13.9), respec-
tively.

Conclusions: No particular risk of hepatotoxicity was
found with most of the antidepressants except for agomel-
atine and mianserin, also marginally for sertraline; in the
case of agomelatine, it could be partially explained since
this drug is subjected to a risk management plan. Informa-
tion from pharmacovigilance databases of different coun-
tries may contribute to better identify risks associated
with new medications.

963. Design of a Post-Marketing Study Program To Assess
the Effects of a Reformulated Extended-Release Oxycodone
Tablet on Its Abuse

Paul M Coplan,1,2 Howard D Chilcoat,1 Todd
Baumgartner,1 Craig J Landau.1 1Purdue Pharma L.P.,
Stamford, CT, United States; 2Department of Biostatistics and
Epidemiology, University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA, United States.

Background: In the US, the under-treatment of pain and
prescription medication abuse are serious public health
issues. Extended-release (ER) oxycodone, considered safe
and effective when used appropriately, is a target of abus-
ers. Purdue Pharma reformulated its ER oxycodone to be
harder to crush and to form a gel when dissolved, while
bioequivalent to the original. Beginning in August 2010,
all shipments were limited to reformulated product
(ORF).

Objectives: To assess the impact of a formulation change
on product-related abuse, misuse, overdose and death in
the real-world setting.

Methods: Study outcomes include routes of abuse and
rates of abuse, clinical outcomes, and diversion. Popula-
tions of interest include occasional and daily opioid abus-
ers, patients, law enforcement officers, adolescents and the
general population. No single study can cover these out-
comes and populations, so eight studies were designed.
Different data sources offset the weaknesses of any one
data source. Changes from before to after ORF introduc-
tion were assessed and compared to changes for compara-
tor prescription opioids. Studies that have stable pre-
introduction data were selected to understand secular
trends.

Results: Studies assess changes after ORF introduction
in: (1) routes of administration and rates of abuse among
patients assessed for substance abuse treatment; (2) rates
of opioid overdose and poisoning events, by opioid pre-
scribed, in the Kaiser Permanente population; (3) rates of
exposures reported to US poison centers; (4) rates of
abuse reported in national survey; (5) law enforcement
events in the RADARS� Drug Diversion Program; (6)
doctor shopping in state Prescription Monitoring Pro-
grams; (7) monitoring internet chat room discussions
about ORF abuse; and (8) oxycodone abuse patterns in a
cohort in Kentucky.

Conclusions: Findings from all eight studies will be exam-
ined in their totality to assess the magnitude, direction
and consistency of effects on outcomes. A ‘‘mosaic’’ of
different databases and populations will be used for a
comprehensive assessment interpreted with input from
clinical, statistical, epidemiologic and abuse external
experts.
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964. Relative Risk of Myeloid Neoplasms in Patients Taking
Benzodiazepines

Amanda B Wilson,1 Marianne N Prout,1 Tuhina Neogi,2

Susan Jick.3 1Epidemiology, Boston University School of
Public Health, Boston, MA, United States; 2Clinical
Epidemiology Unit and Rheumatology, Department of
Medicine, Boston University School of Medicine, Boston, MA,
United States; 3Boston Collaborative Drug Surveillance
Program, Boston University School of Medicine, Lexington,
MA, United States.

Background: Myeloid neoplasms (MNs) are a subset of
hematologic malignancies that include myelodysplastic
syndromes (MDS), chronic myeloproliferative disorders
(CMPD), and acute myeloid leukemia (AML). Exposure
to immunosuppressant chemotherapy drugs is a known
risk factor. Benzodiazepines (BZDs) are commonly pre-
scribed drugs that affect the immune system through
peripheral benzodiazepine receptors, found in many organ
tissues including cells from the hematopoietic system, but
there is a paucity of reliable information on BZDs and the
risk of MNs.

Objectives: To estimate the effects of exposure to BZDs
on the risk of MNs, by MN subtype.

Methods: We conducted a nested case–control study
using the General Practice Research Database. Incident
cases of MNs were identified and up to four controls were
matched to each case. We categorized exposure as receipt
of more than one prescription for a BZD prior to the
index date compared with a referent group of ‘‘non-
exposed’’ (those who received only one prescription for a
BZD); exposed were further stratified by current or past
use, number of prescriptions/duration of use, and by indi-
vidual BZD drug. We used conditional logistic regression
to estimate the crude and adjusted ORs for MNs, by
subtype.

Results: We identified 820 cases (251 MDS, 472 CMPD,
92 AML, and five undefined MN cases) who met our
inclusion criteria. There was a slightly increased risk of
MN in users of BZDs compared with the referent group
(adjusted OR 1.2, 95% CI 1.0, 1.4). The increased risk
was present in the MDS and AML subtypes (adjusted
ORs 1.6, 95% CI 1.1, 1.2; and 1.5, 95% CI 0.9, 2.7,
respectively), but not in the CMPD subtype (adjusted
OR 1.0, 95% CI 0.8, 1.3). The effect of BZDs was
greater in the subgroup exposed only to long-acting
BZDs than the subgroup exposed only to short-acting
BZDs.

Conclusions: Exposure to BZDs may increase the risk of
MDS and AML, but there is no evidence of an increased
risk for CMPD. In this study we were able to evaluate use
of BZDs for up to 20 years prior to the index date and to
assess exposure in multiple ways, thereby addressing some
of the limitations of earlier studies.

965. Abuse of Extended-Release (ER) and Immediate-Release
Oxycodone in Kentucky Following Introduction of
Reformulated ER Oxycodone

A DeVeaugh-Geiss,1 C Leukefeld,2 J Havens,2 P Coplan,1 H
Chilcoat.1 1Purdue Pharma L.P., Stamford, CT, United
States; 2University of Kentucky, Lexington, KY, United
States.

Background: In August 2010, shipments of original
extended-release (ER) oxycodone (OC) stopped and refor-
mulated ER oxycodone (ORF) started. ORF is more diffi-
cult to crush and forms a gel when dissolved, but its effect
on abuse is not known.

Objectives: To describe changes in rates of abuse, routes
of administration (ROA), and frequency of abuse of ER
oxycodone and immediate-release (IR) oxycodone follow-
ing the introduction of ORF.

Methods: Structured interviews assessing opioid abuse,
including past 30-day abuse, ROA, and frequency of
abuse, were completed by 192 OC abusers in rural Ken-
tucky. Participants reported retrospectively about their
abuse in the pre-ORF period in July 2010, and concur-
rently about their abuse in the post-ORF period in inter-
views conducted December 2010–September 2011.

Results: Most respondents reported abusing OC in the
month prior to the introduction of ORF (73%). Before
ORF introduction, the prevalence of OC abuse in the
sample was 25% for oral (average 0.3 days/month), 50%
for snorting (11.6 days), and 51% for injecting
(16.6 days). After ORF introduction, 59% reported abus-
ing OC in past 30 days despite lack of availability through
legal channels, and 33% reported abusing ORF. Abuse of
ORF was mainly limited to oral ROA, with 21% report-
ing oral abuse (average 6.8 days/month), 5% snorting
(4.2 days), and only one participant by injecting (1.0 day).
Prevalence of IR oxycodone abuse increased from 74% to
96% pre- to post-ORF. Prevalence of non-oral abuse for
IR oxycodone increased pre- to post-ORF from 57% to
70% for snorting and 45% to 51% for injecting; oral
abuse remained stable at 30–32%. The frequency of IR
oxycodone abuse increased for all ROA (oral: 4.1–
12.3 days; snorting: 13.3–14.6 days; injecting: 12.6–
20.3 days).

Conclusions: After its introduction, the prevalence of
ORF abuse was lower than that of OC before ORF
introduction, especially by non-oral ROA. ORF abuse
remained constant over the post-ORF period as the
availability of OC declined. A decline in OC abuse was
accompanied by an increase in the prevalence and fre-
quency of IR oxycodone abuse, particularly through
non-oral ROA.

� 2012 The Authors
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966. Risk-Benefit Analysis of Therapy in Multiple Sclerosis

Nawab Qizilbash,1,2 Ignacio Méndez,2 Rainel Sánchez de la
Rosa.3 1Oxon Epidemiology Limited, London, United
Kingdom; 2Oxon Epidemiology Limited, Madrid, Spain;
3Medical Department, TEVA Pharma SLU, Madrid, Spain.

Background: Benefit–risk (BR) analysis has been intro-
duced by the European Medicines Agency to evaluate
drugs as part of its approval process, but no systematic
quantitative BR analysis is available for glatiramer acetate
(GA) as a firstline therapy for relapsing-remitting multiple
sclerosis.

Objectives: To undertake a systematic BR analysis of GA
in relapse-remitting multiple sclerosis and clinical isolated
syndrome using controlled studies, according to the EMA
guideline.

Methods: We searched PubMed, Embase, the Cochrane
Trials Register for eligible articles according to explicit cri-
teria to obtain trials and controlled cohort studies. Fixed
and random effects meta-analysis techniques were applied
for pooling data. Qualitative and quantitative benefit-risk
analyses were performed.

Results: A total of 4,451 patients in 15 studies were
included in the meta-analysis. The overall reduction in
clinical progression was 40% (RR = 0.60, 95% CI: 0.48–
0.75) for GA compared with placebo/untreated and 23%
(RR = 0.77, 95% CI: 0.65–0.92) for GA compared with
interferons. The rate of patients free from relapse was
higher with GA compared with placebo/standard treat-
ment (RR = 1.35, 95% CI: 1.21–1.50) and similar com-
pared with interferons (RR = 1.04, 95% CI: 0.98–1.11).
For GA compared with interferons there was a13%
reduction in discontinuation due to all causes (RR =
0.87, 95% CI: 0.72–1.04) and a similar proportion of seri-
ous adverse events leading to discontinuation (RR =
0.89, 95% CI: 0.56–1.41). Based on these results, for
being free from disease progression at 24 months against
placebo/untreated, the number needed to benefit was of
22.7 and the risk-benefit ratio was 1.69. Compared with
placebo/untreated, the relative net benefit-risk was 9%
using a multi-criteria decision analysis.

Conclusions: GA was found to reduce relapses and clini-
cal progression compared with placebo, and clinical pro-
gression in comparison with interferons. Serious adverse
events were comparable with interferons. Qualitative
and quantitative methods demonstrated that the benefits
of GA outweigh the risks but the results differ substan-
tially depending on the quantitative risk-benefit model
used.

967. Intensive Monitoring of Duloxetine, Results from a Web-
Based Intensive Monitoring Study

Linda Harmark,1,2 Eugene van Puijenbroek,1 Kees van
Grootheest.1,2 1Netherlands Pharmacovigilance Centre Lareb,
s-Hertogenbosch, Netherlands; 2Pharmacotherapy and
Pharmaceutical Care, University of Groningen, Netherlands.

Background: Duloxetine (Cymbalta�) is a serotonin, 5-
HT, and norepinephrine, NE, re-uptake inhibitor indi-
cated for the treatment of depression, diabetic peripheral
neuropathic pain and general anxiety disorder.

Objectives: The aim of this study is to gain insight in the
user- and safety profile of duloxetine in daily practice,
reported by patients via a web-based intensive monitoring
system during their first 6 months of use.

Methods: First time users of duloxetine were identified
through the first dispensation signal in the pharmacy.
Patient demographics and information about drug use
and ADRs were collected through electronic question-
naires sent 2 and 6 weeks, 3 and 6 months after start of
duloxetine. ADRs were quantified and signal detection
was performed on a case by case basis.

Results: Of 398 patients registered for the study. Of
69.1% were female. Depression was the main indication.
Of 303 patients (76.1%) filled in at least one questionnaire
and 78,9% of these reported an ADR. Serious ADRs
were reported by four patients. Three new signals were
identified, amenorrhoea, shock-like paraesthesias and mic-
turition problems.

Conclusions: Web-based intensive monitoring is an obser-
vational prospective cohort study mirroring the use and
ADRs of duloxetine in daily practice. This study indicates
that duloxetine is a relatively safe drug as used by patients
during 6 months in daily practice, but the aforementioned
signals need to be evaluated in more detail. Web-based
intensive monitoring shows to be a useful and efficient
method to get insight in the behavior of new drugs in daily
practice.

968. Nested Case–Control Study in Psychiatric In-Patients:
AMSP+

Eveline Jaquenoud Sirot,1 Patrik Stephan,1 Chin B Eap,2

Jan-Willem van der Velden,3 Pierre Baumann.2 1mediQ,
Psychiatrische Dienste Aargau AG, Königsfelden, Brugg,
Switzerland; 2Université de Lausanne, DP-CHUV, Lausanne,
Switzerland; 3Mesama Consulting, Schinznach Bad,
Switzerland.

Background: From experiences with patients we learned
that high plasma level and certain CYP450 genotypes are
associated with a higher risk for SADR. However, there
exist no studies in psychiatry which confirm this and might
justify routine TDM and/or routine pharmacogenetic
testing.

Pharmacoepidemiology and Drug Safety, 2012; 21: (Suppl. 3): 1–481
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Objectives: Examine the feasibilty of a nested case–con-
trol study.

Methods: We performed a nested case–control study in
the psychiatric in-patient hospital Königsfelden with 62
SADR cases and 82 matched controls in order to examine
the feasibility of a nested matched control study design. In
an open cohort, SADR according to the AMSP criteria
were collected and analyses of the plasma concentrations
of suspected drugs made. In this phase of the AMSP+
project, TDM but also pharmacogenetic tests were intro-
duced to the clinicians. In a second phase 62 SADR cases
were collected, drug plasma levels analysed, CYP2D6
genotyping and a midazolam test performed. These cases
would be matched with three controls each, matching for
the imputed drug (combination), gender and age group
(<65 or ‡65 years old). Matching proved to be more diffi-
cult than expected and the original study design was chan-
ged to a non matched case–control study. The reasons
were the heterogeneous patient population, drug combina-
tions which were difficult to match and the difficult
recruitment of controls.

Results: Preliminary results showed that the cases and
controls were similar in age, gender, medication and also
in weight, BMI, renal function and smoking behaviour.
However, the odds ratio for drug plasma levels ‡120% of
the upper reference limit was 3.49 CI95: 1.42–8.57
(p = 0.005) in SADR patients compared to the control
patients. SADR patients had more often a CYP2D6 poor
metaboliser genotype, controls more often a CYP2D6
ultra rapid genotype; however that was statistically no sig-
nificant. Larger studies with more patients have to show if
these results can be confirmed.

Conclusions: For future studies the difficulties of a nested
matched control design has to be considered. A non-
matched case–control study in a large cohort study seems
more realistic and feasible. A multi-centre approach
would help finding SADR cases and controls in a timelier
manner.

969. Risk of Mortality (Including Sudden Cardiac Death) and
Major Cardiovascular Events in Atypical and Typical
Antipsychotic Users: A Study with the General Practice
Research Database

Tarita Murray-Thomas,1 Deven Patel,1 Meghan Jones,2

Elizabeth Brunner,2 Chetan Shatapathy,2 Stephen Motsko,2

Tjeerd P van Staa.1,3,4 1General Practice Research Database,
Medicines and Healthcare products Regulatory Agency,
London, United Kingdom; 2Eli Lilly and Company,
Indianapolis, IN, United States; 3London School of Hygiene
Tropical Medicine, London, United Kingdom; 4Utrecht
Institute for Pharmaceutical Sciences, Utrecht University,
Utrecht, Netherlands.

Background: Antipsychotics have been associated with
increased mortality (including sudden cardiac death
[SCD] and cardiac death) and major cardiac events.

Objectives: To assess mortality and other major cardiac
events among antipsychotic users as compared to non-
users.

Methods: The General Practice Research Database
(GPRD) was used to identify cohorts of antipsychotic
users, matched healthy controls and psychiatric diseased
non-users. Outcomes (based on GPRD, Hospital Episode
Statistics, death certificates and free-text search) included
cardiac mortality, SCD (three separate definitions) overall
mortality, coronary heart disease (CHD), and ventricular
arrhythmias (VA). Sensitivity analyses were conducted for
age, dose, duration, antipsychotic type, and psychiatric
disease. Poisson regression was used to estimate relative
rates (RRs) and 95% confidence intervals (CIs).

Results: Of 183,392 antipsychotic users (115,491 typical
and 67,901 atypical), 544,726 healthy controls, and
193,920 psychiatric non-users were identified. Comparing
antipsychotic users to psychiatric non-users the RR of
mortality was 1.75 (1.64–1.87); for cardiac mortality 1.72
(1.42–2.07); for SCD primary definition 5.76 (2.90–11.45);
for SCD secondary definition 2.15 (1.64–2.81); for CHD
1.21 (0.97–1.50); for VA 1.16 (1.02–1.31). Similar results
were found when compared to healthy controls. RR of
cardiac mortality was 1.74 (1.4–2.14) with atypicals and
1.88 (1.49–2.39) with typicals compared to psychiatric
non-users. Incidences varied by age, dose, and duration.
Non-users with schizophrenia, dementia, or bipolar disor-
der (assessed separately) had increased risks of mortality
compared to healthy controls while non-users with major
depression had comparable risks.

Conclusions: Cardiac and overall mortality was higher
among antipsychotic users vs. controls. An increased risk
of mortality was seen in non-antipsychotic users with
schizophrenia, dementia or bipolar disorder. Limited
SCD cases were available for evaluation.

970. Risk of Cardiac Mortality (Including Sudden Cardiac
Death) in Olanzapine Users: A Study with the General
Practice Research Database

Meghan Jones,1 Deven Patel,2 Elizabeth Brunner,1 Chetan
Shatapathy,1 Stephen Motsko,1 Giedra Campbell,1 Tarita
Murray-Thomas,2 Tjeerd P van Staa.2,3,4 1Eli Lilly and
Company, Indianapolis, IN, United States; 2General Research
Practice Database, Medicines and Healthcare Products
Regulatory Agency, London, United Kingdom; 3Utrecht
Institute for Pharmaceutical Sciences, Utrecht University,
Utrecht, Netherlands; 4London School of Hygeine Tropical
Medicine, London, United Kingdom.

Background: Antipsychotics have been associated with
increased mortality (including sudden cardiac death
[SCD] and cardiac death) and major cardiac events.

Objectives: To assess the risk of cardiac mortality and
othermajor cardiac events among patients treatedwith ola-
nzapine and other antipsychotics compared to nonusers.

� 2012 The Authors
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Methods: The General Practice Research Database was
used to identify cohorts of current antipsychotic users with
psychiatric illness, psychiatric diseased nonusers, and
matched healthy controls. Outcomes included cardiac
mortality, SCD (three separate definitions), coronary
heart disease (CHD), ventricular arrhythmias (VA), and
overall mortality (excluding suicide). Sensitivity analyses
were conducted for age, dose, duration, and psychiatric
disease. Poisson regression was used to estimate relative
rates (RRs) and 95% confidence intervals (CIs).

Results: Of 183,392 antipsychotic users (including 20,954
olanzapine users), 544,726 healthy controls, and 193,920
psychiatric nonusers were identified. There was no
increased risk of all-cause mortality found in patients trea-
ted with olanzapine vs. psychiatric nonusers (adjusted rel-
ative risk [aRR]: 1.04, CI, 0.93–1.17), vs. an elevated all-
cause mortality risk for all antipsychotic users (aRR: 1.75,
CI, 1.64–1.87). There was a higher rate of cardiac mortal-
ity (aRR: 1.53, CI, 1.12–2.09) in patients treated with ola-
nzapine vs. psychiatric nonusers, consistent with results
for both atypical and typical antipsychotics. There was no
increased risk of CHD or VA among patients treated with
olanzapine vs. psychiatric nonusers, consistent with results
for atypical antipsychotics and in contrast to patients trea-
ted with typical antipsychotics. Patients aged 30–64 had
higher risks of all-cause mortality and cardiac mortality
than those aged 65 and greater.

Conclusions: Patients treated with olanzapine were not
found to be at increased risk of overall all-cause mortal-
ity vs. psychiatric nonusers. However, patients treated
with atypical and typical antipsychotics, including ola-
nzapine, had a higher risk of cardiac mortality vs. psychi-
atric nonusers. Limited SCD cases were available for
evaluation.

971. Detection and Magnitude of Methylphenidate Abuse and
Misuse Using Vigibase and Correlation with Level of Use in
Europe

Joelle Micallef,1 Kristina Star,2 Aurore Palmaro,1

Maryse Lapeyre-Mestre.1 1Pharmacoepidemiology Research
Unit, Centre d’Evaluation et d’Information sur la Pharmaco-
dependance, Laboratoire de Pharmacologie Médicale et
Clinique, UMR INSERM 1027 University of Toulouse,
Toulouse, France; 2Uppsala Monitoring Centre, WHO
Collaborating Centre for International Drug Monitoring,
Uppsala, Sweden.

Background: Methylphenidate (MPH) is a psycho-stimu-
lant approved for the treatment of attention deficit and
hyperactivity disorders. Recently, consistent data suggest-
ing an increase of MPH abuse were identified in France
with intravenous administration of crushed tablets. In the
same way, a rise in MPH global availability has been iden-
tified in France and other European countries.

Objectives: To assess the relationship between the levels
of consumption of MPH in European countries and

MPH misuse or abuse reported to Vigibase, the WHO
global ICSR database

Methods: Data were collected for all Continental Euro-
pean countries for the period 1994–2010. Data on MPH
utilization were researched and extracted from national
consumption statistics. Using Vigibase, individual case
reports of MPH abuse, related with the WHO-ART terms
‘‘drug abuse’’ or ‘‘drug dependence’’ according to Caster’s
method (Caster 2011), were extracted. Trends in MPH
abuse reporting were analysed using a bayesian confidence
propagation neural network method, providing a statisti-
cal indicator, information component (IC) (Koren et al.,
2011).

Results: Despite an extensive variability in the consump-
tion levels, there is a common trend of growing MPH uti-
lization in Europe, with a sharp increase since 2005
(+425% in Denmark (0.8–4.2 DID), + 67% in France
(0.18–0.30 DID), +116% in Germany (1.0–2.16 DID)
and +122% in Netherlands (2.04–4.53 DID) between
2005 and 2009). Preliminary results from VigiBase
showed an increasing relative reporting rate over time for
European reports with methylphenidate and drug abuse
using the Information Component (IC), which is com-
puted as the logarithm of a shrunk observed-to-expected
ratio.

Conclusions: Analysis of the trends in MPH consumption,
together with preliminary findings from Vigibase, is con-
sistent with the existence of a positive relationship between
the recent MPH increasing availability and the growing
frequency of reported dependence-related ADRs. In a
way to better understand and characterize this association,
a quantitative in-depth analysis of these preliminary
results will be undertaken.

972. Changes in Diversion Rates Following the Introduction of
a Reformulated Extended Release Oxycodone Product

J Davis,1 S G Severtson,1 B B Bartelson,1 A Munoz,2 M F
Schneider,2 H Surratt,3 H D Chilcoat,2,4 P M Coplan,4 J L
Green,1 R C Dart.1,5 1Rocky Mountain Poison and Drug
Center, Denver Health and Hospital Authority, Denver, CO,
United States; 2Johns Hopkins University, Baltimore, MD,
United States; 3Nova Southeastern University, Ft. Lauderdale,
FL, United States; 4Purdue Pharma L.P., Stamford, CT,
United States; 5Denver School of Medicine, University of
Colorado, Denver, CO, United States.

Background: In August 2010, Purdue Pharma introduced
reformulated extended release (ER) oxycodone (ORF)
that is more difficult to crush and that forms a gel when
dissolved and is intended to deter abuse.

Objectives: This study examines whether there was a
decline in rates of diversion of ER oxycodone manufac-
tured by Purdue following the introduction of ORF using
data collected from drug diversion agents participating in
the RADARS� System, an established surveillance system
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for prescription drug abuse. Other prescription opioids
were used as a comparator.

Methods: Diversion cases were obtained on a quarterly
basis from law enforcement agencies. The Diversion Pro-
gram surveyed 300 reporters in 50 states, covering 61% of
the US population in the 3rd quarter of 2011. Diversion
rates per 100,000 population and per 1,000 unique recipi-
ents of dispensed drug (URDD) were calculated for each
quarter. October 1, 2008 through September 30, 2010 was
considered the period before, and October 1, 2010 to Sep-
tember 30, 2011 the period after, introduction of ORF.
The mean rate of drug diversion was compared before
and after the introduction of ORF for ER oxycodone and
other prescription opioids using negative binomial regres-
sion.

Results: There was a 47% decline (95% CI: 34–57%) in
the ER oxycodone diversion population rate from 0.35
per 100,000 before to 0.18 per 100,000 after the introduc-
tion of ORF. There was a 45% decline (95% CI: 32–57%)
in the ER oxycodone diversion URDD rate from 1.45 to
0.79 per 1,000 URDD before vs. after introduction of
ORF. There was no significant change in diversion rates
for other opioids.

Conclusions: These findings indicate that the introduction
of the new formulation was followed by a decline in diver-
sion of ER oxycodone manufactured by Purdue that did
not occur for other prescription opioids. The decreased
diversion of ER oxycodone to illegal channels suggests a
decline in demand for the new formulation vs. the original
formulation.

973. Risk Factors of Medication Non-Adherence in
Depression and Anxiety, Preliminary Results

Pierre M Bet,1 Stag D Van Laer,1 Jacqueline G Hugtenburg,1

BrendaW JHPenninx,2Witte JGHoogendijk.3 1Department
of Clinical Pharmacology and Pharmacy, VU University
Medical Center, Amsterdam, Netherlands; 2Neuroscience
Campus, Vu University Medical Center, Amsterdam,
Netherlands; 3Department of Psychiatry, Erasmus University
Medical Center, Rotterdam, Netherlands.

Background: Depression has been shown a risk-factor for
non-adherence to medication regimens. Non-adherence
undermines optimal treatment of depression, anxiety and
co-morbid conditions. Because non-adherence is difficult
to identify in clinical practice, insight into risk factors of
non-adherence is important to reveal non-adherence and
optimise therapy.

Objectives: The aim of this study was to assess the rate of
non-adherence, and risk factors for non-adherence in the
Netherlands Study on Depression and Anxiety (NESDA),
a large cohort study sample in a naturalistic setting.

Methods: All participants who used medication
(n = 1899) at the 4 years follow-up of the NESDA
cohort of 2,402 participants (age 22–69 years) were

selected. The effects of patient-, disease-, and treatment-
related factors on non-adherence, were analysed by means
of univariate and multivariate regression. Adherence was
assessed using the Medication Adherence Rating Scale
(MARS).

Results: In univariate analysis, risk factors for non-adher-
ence were lower age (OR = 1.16; p < 0.001), low social
support (OR = 1.23; p = 0.03), higher IDS score
(OR = 1.12; p = 0.003), higher neuroticism scores
(OR = 1.11; p = 0.023), being employed (OR = 1.25;
p = 0.03) and having a depression diagnosis (OR =
1.25; p = 0.03). In multivariate analysis, risk factors for
non-adherence were lower age (OR = 1.19; p < 0.001),
low social support (OR = 1.11; p = 0.01), higher IDS
score (OR = 1.18; p = 0.005) and male gender (OR =
1.24; p = 0.049).

Conclusions: In this large study sample in a naturalistic
setting, lower age, less social support, higher depression
severity and male gender, are all risk factors for non-
adherence. Clinicians should recognise these risk factors
and apply adherence-improving strategies to improve
patient outcome.

974. AntiepilepticDrugs and the Risk of AcuteHypothyroidism

Edward Chia-Cheng Lai,1 Cheng-Yang Hsieh,1,2 Yea-Huei
Kao Yang.1,3 1Institute of Clinical Pharmacy and
Pharmaceutical Sciences, National Cheng Kung University,
Tainan, Taiwan; 2Department of Neurology, Sin Lau Hospital,
Tainan, Taiwan; 3Health Outcome Research Center, Tainan,
Taiwan.

Background: Disturbance in thyroid function hemostasis
associated with the use of antiepileptic drugs (AED) has
been reported. However, AEDs related hypothyroidism
remained controversial.

Objectives: To investigate the association between expo-
sure of AEDs and hypothyroidism.

Methods: Electronic data sets containing 2 million indi-
viduals, which were randomly sampled from the National
Health Insurance Research Database (NHIRD) in Tai-
wan, were used for this study. We selected thyroxine as an
indicator of hyperthyroidism and performed a prescrip-
tion sequence symmetry analysis (PSSA) from 2001 to
2009. The ratio of the patients initiating each AED after
vs. before initiating thyroxine was described as the crude
sequence ratio (SR). The adjusted SR and 95% confidence
intervals (CI) were derived from dividing the crude SR by
the null-effect SR. Two indicators, amiodarone and methi-
mazole were selected to be internal and external standards
respectively to test the sensitivity and specificity of PSSA.
Besides, case–control (1:20) design were also conducted to
test the robustness of the results of PSSA.

Results: In older AEDs, phenytoin (adjusted SR, 1.92;
1.55–2.39), carbamazepine (1.20; 1.01–1.46) and valproate
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(1.44; 1.15–1.80) associated with higher risk of acute hypo-
thyroidism. On the contrary, newer generation AED had
irrelevant association of hypothyroidism, such as clonaze-
pam (1.09; 0.91–1.18), gabapentin (0.95; 0.70–1.3), ox-
carbazepine (1.42; 0.88–2.31). Significant associations
were found in the pairs of amiodarone and thyroxine
(adjusted SR, 2.23; 95% CI, 1.82–2.72), and irrelevant
association was found in the pairs of each AED and me-
thimazole. The results in case–control design showed simi-
lar trends to PSSA that greater hypothyroidism risk
toward to older AEDs.

Conclusions: Our findings indicated that acute hypothy-
roidism was associated with older generation AED.
Patients were suggested to be closely monitored thyroid
function when receiving the regimen. Besides, this study
would also support the good applicability of PSSA
method under Taiwan national health system.

975. Emergency Department Visits and Inpatient Admissions
for Opioid Abuse-Related Events: National Estimates for the
United States (2006–2008)

Hitesh S Chandwani, Scott A Strassels, Karen L Rascati,
Kenneth Lawson, James P Wilson. Health Outcomes and
Pharmacy Practice, The University of Texas at Austin, Austin,
TX, United States.

Background: The epidemiological burden of the nonmedi-
cal use of opioid analgesics in the United States (US) is
not completely understood, especially with regards to
health services utilization and payer type.

Objectives: To determine national estimates for emer-
gency department (ED) visits and inpatient admissions for
patients with opioid abuse-related diagnoses, categorized
by insurance status.

Methods: We used the 2006, 2007, and 2008 files of the
US-based Healthcare Cost and Utilization Project’s
Nationwide Emergency Departments Sample (HCUP-
NEDS) to identify events assigned opioid abuse, depen-
dence, or poisoning ICD-9-CM diagnosis codes (304.0X,
304.7X, 305.5X, 965.00, 965.02, 965.09). Estimates were
computed using the ‘‘svy’’ commands in Stata SE 9.0
(StataCorp, College Station, TX, USA) to account for the
complex sampling design of the data set.

Results: The number of opioid abuse-related ED visits
increased 9.4% over the study period (515,896; 506,837;
and 564,559 for 2006, 2007, and 2008, respectively). Of
these, Medicaid was the expected primary payer for
approximately 30% of ED events in all 3 years, followed
by self for 25% events, private insurance for 20% events,
and Medicare for 17%. The number and proportion of
events for which the patient was admitted as an inpatient
to the same hospital from the ED was 274,848 (53.28%);
281,385 (55.52%); and 303,468 (53.75%) for 2006, 2007,
and 2008, respectively. Medicaid was the expected primary
payer for approximately 34% of events resulting in

inpatient admission (in all 3 years), followed by Medicare
for 21%, and private insurance for 20% events. Self-pay-
ment for opioid abuse-related inpatient admissions
showed some variation in proportion from 21.85% in
2006 to 16.54% in 2008.

Conclusions: We found an increase in the number of
opioid abuse-related events from 2006 to 2008. Approxi-
mately 50% of events were paid for by government-
funded plans. An understanding of the true burden of
opioid misuse, epidemiologic as well as economic, is
essential to guide prescription monitoring programs, risk
management strategies, as well as policy.

976. Cannabis Disorders Reported to the French Monitoring
System of Abuse and Dependence: Increasing Reporting of
Serious Cardiovascular Disorders

Emilie Jouanjus,1,2,3 Maryse Lapeyre-Mestre,1,2,3 Joelle
Micallef,1,2,3,4 l’Association Française des Centres
d’Évaluation et d’Information sur la Pharmacodépendance –
Addictovigilance AFCEIP-A. 1Equipe de Pharmaco-
épidémiologie, INSERM, UMR1027, Toulouse, France;
2UMR1027, Université de Toulouse III, Toulouse, France;
3Centre d’Évaluation et d’Information sur la Pharmacod-
épendance – Addictovigilance (CEIP-A), Centre Hospitalier
Universitaire, Toulouse, France; 4Centre d’Évaluation et
d’Information sur la Pharmacodépendance – Addictovigilance
(CEIP-A), Centre Hospitalier Universitaire, Marseille,
France.

Background: Cannabis is known to be associated with
neuropsychiatric troubles, and less to complications
affecting other specified body systems. Several outstand-
ing cardiovascular complications following cannabis use
were reported to the French Network of Addictovigilance
Centres (CEIP-A) during the recent years.

Objectives: This study aimed to summarize and evaluate
the cardiovascular complications of cannabis reported to
the French monitoring system of abuse and dependence.

Methods: We identified all spontaneous reports (NotS) of
cardiovascular complications related to cannabis use col-
lected from 2006 to 2010 by the 13 French CEIP-A. Clini-
cal characteristics of these cases and their evolutions were
described.

Results: Among all NotS involving cannabis exposure,
2% were cardiovascular complications. Patients were
mainly males (85.7%) with a mean age of 34.3 years old
(SD 8.8). Cases were characterised by three cerebral, 10
peripheral and 22 cardiac complications including 20 cases
of acute coronary syndromes. ‘‘Acute cerebral angiopa-
thy’’, ‘‘transient cortical blindness’’ and ‘‘spasm of cere-
bral artery’’ were reported as cerebral complications.
Peripheral complications consisted in arteriopathies such
as Buerger-like diseases. The follow-up of these reports
identified nine deaths in patients with cardiac complica-
tions whereas 19 patients were hospitalised for acute coro-
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nary syndrome. Management of hospitalised patients
comprised non-invasive and invasive techniques (i.e., car-
diac repermeabilisation, limb amputation).

Conclusions: Cannabis derivatives were shown to lead to
cardiovascular complications through mechanisms involv-
ing the autonomous nervous system. These complications
represent about 2% of all adverse events related to canna-
bis use reported to the French system of drug abuse moni-
toring. Even though these complications are more likely
observed among young adults who use stimulant drugs,
practitioners should be aware that cannabis may work as
other illicit psychoactive drug (cocaine or amphetamine)
and may be a potential triggering factor for cardiovascular
complications in young people.

977. The Association between Class and Dose Level of
Antidepressant Medication with Suicidal Behaviors

Sonja A Swanson,1 Til Stürmer,2 Virginia Pate,2 Deborah
Azrael,1 Matthew Miller.1 1Harvard School of Public Health,
Boston, MA, United States; 2University of North Carolina
School of Public Health, Chapel Hill, NC, United States.

Background: Antidepressant (AD) medications are
among the most prescribed in the US, yet given the FDA
black-box warning that AD use may increase risk for sui-
cidal behaviors, it is of critical importance to further
understand the safety of these medications. However, the
research examining the association between AD class and
risk for suicidal behaviors has mixed results, and no
research to date has assessed whether AD dose level is
associated with suicidal behaviors.

Objectives: To determine whether the rate of non-fatal
suicide attempts is differential by AD class, and whether
the rate is differential by dose among the largest class of
selective serotonin reuptake inhibitor (SSRI) users.

Methods: A new-user cohort study design was imple-
mented in a healthcare utilization dataset that further
includes prescription drug use and medical and psychiat-
ric conditions, 1998–2010. Subjects identified with depres-
sion that were new users of any class of AD (SSRI;
serotonin-norepinephrine reuptake inhibitor [SNRI]; tri-
cyclic [TCA]) were followed prospectively. Suicidal
behaviors were assessed via medical records. Propensity-
score matching was used to adjust for confounding, with
analyses comparing SNRI to SSRI users (N = 279,693;
mean follow-up 218 days), TCA to SSRI users
(N = 89,570; mean follow-up 200 days), and high to low
dose among SSRI users (N = 159,513; mean follow-up
216 days).

Results: No significant difference in the rate of suicide
attempts was observed when comparing SNRI to SSRI
users (hazard ratio [HR]: 1.17; 95% CI: 0.96–1.42). The
rate of suicide attempts appeared slightly, but not signifi-
cantly, lower for TCA compared to SSRI users (HR: 0.68;
95% CI: 0.43–1.09). Among SSRI users, there was no

significant difference when comparing high vs. low dose
(HR: 0.88; 95% CI: 0.73–1.07).

Conclusions: Pending age-stratified analyses, it does not
appear that class or dose of AD should influence concerns
of suicidal behavior among depressed patients on AD.
Prescribing preferences could be based on other clinical
considerations.

978. Prevalence of Migraine in United States (U.S.)
Emergency Departments (EDs) and the Association between
Weekend ED Admissions and Opiate Use

Vinay Mehta,1 Robert J LoCasale,2 Marcelo E
Bigal.1 1Merck and Co., North Wales, PA, United States;
2AstraZeneca, Wilmington, DE, United States.

Background: Migraine is a common reason for emergency
department (ED) visits in the U.S. Although other treat-
ment options exist, opioids are commonly prescribed as
rescue therapy in this setting.

Objectives: The purpose of this study was to determine
the prevalence of migraine in U.S. EDs, describe opioid
utilization, and explore potential factors contributing to
the utilization of opioids in this setting.

Methods: Patients aged 18+ with a migraine diagnosis
(ICD-9 = 346.xx) in a U.S. ED setting were identified
from the Cerner Health Facts� electronic medical records
database between January 1, 2000 and December 31,
2010. Weekend admissions occurred between Friday and
Sunday evenings. Opioids administered on the same day
of the ED admission were examined. Multivariate logistic
regression was performed to examine the association
between weekend admissions and opioid use after control-
ling for demographics, concomitant cardiovascular, pain
and psychiatric diagnoses.

Results: Among 4.7 million ED visits, the prevalence of
migraine was 1.2% (annual range = 1.0%–1.5%). Com-
pared with non-migraine patients, migraine patients were
significantly younger (mean age in years: 38 vs. 44) and
female (85% vs. 58%). The utilization of opioids among
migraineurs was 47%. After adjusting for age, gender and
concomitant diagnoses, migraineurs admitted to the ED
on weekends were significantly more likely to receive opi-
oids than those admitted on weekdays (odds ratio = 1.14,
CI = 1.10 to 1.18, p-value < 0.0001).

Conclusions: Consistent with previous studies, migraine is
an important reason for ED visits and opiates are fre-
quently used as rescue therapy despite the U.S. headache
consortium recommendation to use non-opioid treatments
for migraine in the ED. A significant predictor of opioid
administration was a weekend visit. Reasons for the
increased likelihood of receiving opioids during weekends
need to be studied. It may be that demographics and clini-
cal features of those seeking care vary in weekends relative
to weekdays. Alternatively, physicians attitudes toward
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migraine treatment may also be influenced by working on
weekends.

979. Predictors of Severe Pain in a Cohort of 9,185 Individuals
with Self-Reported Neuropathic Pain

Bahman Farahmand, Stephen H Butler, Christina Branting-
Ekenback, Cecilia Wadell, Bror Jonzon. AstraZeneca RD,
Södertälje, Sweden.

Background: The influence of pain descriptors and
mechanical hypersensitivity on pain severity in neuropath-
ic pain is not well understood.

Objectives: To analyze the factors predicting severe pain
in a large cohort of subjects self reporting neuropathic
pain.

Methods: Patients with chronic pain from a large data-
base were contacted. A pain questionnaire was given to
9,185 who were potential subjects aged 18–80 years for a
Phase IIa clinical study and questionnaire data was ana-
lyzed. This study focused on mechanical hypersensitivity,
pain descriptors and duration of pain. Multiple logistic
regression models were used to calculate adjusted odds
ratios (ORs) and 95% confidence intervals (CI) for pain
severity and other factors associated with neuropathic
pain (NP).

Results: Mean age was 50.0 years (SD = 12.9) and
63.5% were women. The odds ratio for severe pain
(NRS 7–10) compared to mild pain (NRS 1–3) was 1.4
(95% CI 1.1–1.8) for women. Older (60–80 years) and
middle aged (40–59 years) subjects had a slight but signif-
icant increased odds ratios for severe pain (1.4/1.5 respec-
tively) compared to younger subjects (18–39 years). In
reference to mechanical hypersensitivity (MH), patients
reporting allodynia had an odds ratio for severe pain of
2.7 (95% CI 2.0–3.6) and patients reporting hyperalgesia
had an odds ratio of (4.8 [95% CI 3.6–6.4]). Those self
reporting both allodynia and hyperalgesia had an odds
ratio for severe pain of 12.7 (95% CI 9.3–17.4) compared
to those with neither condition. Five pain descriptors
(burning, shooting, aching, shocking, and other) were
identified. Those reporting three or more pain descriptors
had an odds ratio of 6.0 (95% CI 2.6–13.7) compared to
those without descriptors. The presence of a mental dis-
order had an odds ratio for severe pain of 1.5 (95% CI
1.1–1.9). The odds ratio tended to increase with duration
of pain.

Conclusions: Gender, age, and mental disorders were sim-
ilarly predictive of severe pain. MH was strongly indica-
tive for severe pain with a significant interaction of both
factors in severe pain. An increasing number of pain
descriptors was also strongly predictive of severe pain.

980. Descriptive Characteristics of 12,771 Potential Subjects
for a Phase IIa Clinical Study in Neuropathic Pain

Bahman Farahmand, Stephen H Butler, Christina Branting-
Ekenback, Cecilia Wadell, Bror Jonzon. AstraZeneca RD,
Södertälje, Sweden.

Background: There is sparse population based informa-
tion on the epidemiology of chronic neuropathic pain.

Objectives: To characterize a large population of potential
subjects for a Phase IIa clinical neuropathic pain study.

Methods: In total, 12,771 subjects 18–80 years of age
responded to a questionnaire asking information about
pain and neuropathic symptoms. The mean and standard
deviations for continuous variables and frequencies for
categorical variables were calculated. The restrictive nat-
ure of the planned phase IIa study will to some extent lead
to selection bias and generalization/interpretation of the
results to a broad neuropathic pain population must pro-
ceed cautiously.

Results: Of the 12,771 reporting chronic pain, 9,185 self
reported neuropathic pain (NP), of those 78.9% were not
eligible for the study based on questionnaire data. Main
causes of disqualification in descending order were: (1)
pain duration >5 years; (2) specific pain diagnosis; and
(3) a history of a mental disorder. Among those who
reported neuropathic pain, the mean age was 50.0 (SD =
12.9) years. The major causes of NP chosen by subjects
from the questionnaire were: (1) post traumatic neuralgia
(40.5%); (2) lumbosacral radiculopathy (30.4%); and (3)
non-diabetic polyneuropathy (16.5%). Frequency of
reported pain descriptors was similar for burning (14.0%),
shooting (13.9%) and aching (15.4%), but less frequent
for shocking (9.5%). Self reported mechanical hypersensi-
tivity symptom frequency was 77.0% for ‘‘pain from light
touch’’, and 77.4% for ‘‘increased response to a painful
stimulus’’. About one half reported their pain as severe
(NRS 7–10). Two thirds of subjects had pain duration of
more than 1 year, one third more than 5 years.

Conclusions: We report descriptive characteristics of a
large cohort of potential subjects with neuropathic pain
volunteering for a clinical study. The restrictive nature of
phase IIa studies may result in a small fraction of patients
being appropriate for inclusion. Such low eligibility may
contribute to recruitment difficulties and potential selec-
tion bias. Extrapolation of results from such studies to a
general population must be considered with caution.
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981. Risk of Developing Alzheimer’s Disease in Association
with Influenza Infections

Patrick Imfeld,1,2 Stephen Toovey,3 Susan S Jick,4 Christoph
R Meier.1,2,4 1Basel Pharmacoepidemiology Unit, Division of
Clinical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital Basel,
Basel, Switzerland; 3Academic Centre for Travel Medicine,
Royal Free and University College Medical School, London,
United Kingdom; 4Boston Collaborative Drug Surveillance
Program, Boston University School of Medicine, Lexington,
MA, United States.

Background: Several epidemiological studies suggest a
potential involvement of viral pathogens in the develop-
ment of Alzheimer’s disease (AD). While recent research
focuses on herpes simplex virus type 1 (HSV-1), the role
of influenza infection or vaccination is largely unknown.

Objectives: To explore the association between influenza
infection, exposure to influenza vaccines and the risk of
developing AD in a large population-based study.

Methods: We conducted a case–control analysis using the
UK-based General Practice Research Database (GPRD).
We identified cases aged 65 years or more with an incident
diagnosis of AD between 1998 and 2008, and we matched
one control patient without dementia to each case on age,
sex, general practice, calendar time, and years of history in
the database. Conditional logistic regression was used to
calculate odds ratios (ORs) with 95% confidence intervals
(CIs) of developing AD in relation to previous influenza
infections, to a subgroup of influenza infections that
occurred within 1 year after an influenza vaccination, or
to another subgroup of influenza infections that were fol-
lowed by bacterial superinfection (indicated by an antibi-
otic treatment within 30 days), stratified by number of
infections and adjusted for various potential confounders.

Results: We identified 7,086 cases with an incident diag-
nosis of AD and the same number of matched controls.
After adjusting for various potential confounders, a his-
tory of influenza infection was not associated with an
altered risk of developing AD; the OR for patients with
three or more previous infections was 0.96 (95% CI 0.49–
1.88). In the subgroups of those who developed an influ-
enza infection despite a previous influenza vaccination or
those who received antibiotic treatment, the OR of devel-
oping AD was not altered either.

Conclusions: In the current study population, a history of
influenza infection was not associated with an altered risk
of developing AD.

982. The Prevalence of Diagnosed Depression and Depression
Risk Factors in US Managed Care HIV Patients Compared to
the General Population without HIV

Woodie M Zachry III,1 Bruce JO Wong,2 Kao-Tai Tsai,3

Jennifer M Griffith.1 1Clinical Epidemiology, Abbott
Laboratories, Abbott Park, IL, United States; 2Centre for
Clinical Epidemiology and Biostatistics, University of
Pennsylvania, Philadelphia, PA, United States; 3Bruce Wong
and Associates, Ragnor, PA, United States.

Background: Depression is common in HIV patients,
though prevalence estimates vary. The purpose of this
study was to update the epidemiology of depression in the
HIV population.

Objectives: The objective was to determine the annual
and period prevalence of diagnosed depression, stratified
by age and sex, in HIV patients compared to the general
population without HIV.

Methods: Patients ‡18 years old were identified from the
Thompson-Reuters MarketScan Commercial Claims and
Encounters Database (Q1/2004-Q3/2010). This database
represents employed patients in the United States (US)
with managed health care. Patients with ‡2 HIV diagnoses
(ICD9-CM 042) were classified as HIV-positive. Patients
without any diagnosis of HIV were classified as the HIV-
negative population. Annual and period prevalence of any
diagnosis of depression (ICD9-CM 311.xx, 296.2x, 296.3x,
300.4) was calculated for each group and compared using
prevalence ratios between the two groups. Stratifications
by sex and age were also compared.

Results: Of 234,668 HIV-positive patients and
130,699,609 HIV-negative patients met inclusion criteria.
The period prevalence of diagnosed depression was 1.48
times higher in HIV-positive patients compared to the
HIV-negative population (3.68% [n = 8635] vs. 2.48%
[n = 3,243,433], respectively). Annual prevalence ratio
estimates ranged from 1.40–1.55. Within the HIV-positive
population, female (3.88%) and male (3.62%) prevalence
of diagnosed depression were similar. Comparing the
HIV-positive to the HIV-negative population, the preva-
lence ratio of depression in females (1.28) was lower than
that for the male-only population (2.00) though both esti-
mates showed increased prevalence of depression in the
HIV-positive population.

Conclusions: An HIV diagnosis is associated with diag-
nosed depression in US managed care. Unlike the general
population where female sex is a substantial risk factor for
depression, risk for depression in patients with a HIV
diagnosis is similarly high for both sexes. These results
suggest the importance of increased screening for depres-
sion in the HIV population regardless of sex.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 455



983. Use of Second Generation Antipsychotic Drugs during
1990 to 2009

Macarena C Cáceres, Humberto Fariñas, Eva M Peñas-
LLedó, Adrián LLerena. CICAB Clinical Research Center,
Extremadura University Hospital Medical School, Badajoz,
Extremadura, Spain

Background: The evaluation of antipsychotic medication
use patterns during long periods provide, substantial
information about the antipsychotic drugs most fre-
quently prescribed.

Objectives: The present study was aimed to evaluate the
evolution of antipsychotic drugs use in outpatients during
1990–2009 (ATC classification N05A group) in Extrema-
dura (Spain).

Methods: Data over a 20-year period (1990–2009) regard-
ing antipsychotic medication prescribing was drawn from
all community pharmacy figures on drug expenditures
derived from the Extremadura Healthcare reimbursement
system. Drug consumption figures were expressed as the
number of defined daily doses per 1,000 inhabitants and
per day of treatment (DDD/1,000/day).

Results: Antipsychotic drugs utilization increased from
1.98 (1990) to 8.65 DDD/1,000/day (2009) in Extremadu-
ra. Of the total antipsychotic consumption, haloperidol
(30%) and olanzapine (29%) were the most frequently
prescribed in Extremadura during 1990 and 2000, respec-
tively. The use of second-generation antipsychotic drugs
(SGAs) increased from 0% in 1990 to 1993 to 86% in
2009. Olanzapine was the most used SGA from 1999 to
2009.

Conclusions: The use of antipsychotic drugs has increased
over the last years. Since SGAs became available in the
mid-1990s, they appear to have largely replaced typical or
first-generation antipsychotics as the treatment of choice
for chronic mental disorders such as schizophrenia.

984. Clinical Study on Psychotropic Drug Induced Weight
Gain and Other Metabolic Complications in a Swiss
Psychiatric Population

Frederik Vandenberghe,1 Eva Choong,1 Núria Saigı́
Morguı́,1 Lina Quteineh,1 Anne-Emmanuelle Ambresin,2

Armin von Gunten,1 Philippe Conus,1 Chin B
Eap.1 1Department of Psychiatry, University Hospital Centre
and University of Lausanne, Prilly-Lausanne, Switzerland;
2Unité Multidisciplinaire de Santé des Adolescents, University
Hospital Centre and University of Lausanne, Lausanne,
Switzerland.

Background: Despite a better overall tolerance compared
to classical antipsychotics, atypical antipsychotics (AP)
are strongly related to side effects, such as metabolic disor-
ders.

Objectives: To analyze the weight gain-related side-effects
of psychotropic drugs and their consequences on meta-

bolic complications in a large Swiss cohort of psychiatric
patients (n = 561).

Methods: A cross-sectional observational study
(n = 188) was performed in an out-patient psychiatric
division with patients having received for more than
12 months the following drugs: clozapine, olanzapine,
quetiapine, risperidone, lithium, amisulpride, aripiprazole
and/or valproate. Another longitudinal study consisted of
a follow up of patients being prescribed the same drugs
for up to 1 year (n = 373). Prevalence of BMI and weight
gain was calculated for each group.

Results: For the cross-sectional study, the mean age was
41 years (range: 18–69). Weight gain (‡10% of initial
weight) following drug treatment was reported in 43% of
these patients. A high prevalence of overweight (BMI: 25–
30) or obesity (BMI > 30) was found in this cohort
(63%). For the longitudinal study, the mean age was
48 years (range: 12–96). An increase in the overweight or
obesity prevalence was found during treatment in adults
(33%, 35%, 46% and 57%, before, after one, 3 and
12 months of treatment, respectively) and in children
(21%, 29%, 31% and 50%, respectively).

Conclusions: High prevalence of overweight or obesity
was found in an outpatient psychiatric population and
confirms drug-induced weight gain complications during
long-term treatment. Results on other clinical factors of
the metabolic syndrome as well as on analyses of
genetic factors linked to obesity and metabolic syn-
drome will also be shown. This study supports the
recently published recommendations to monitor meta-
bolic side effects during treatment with atypical antipsy-
chotics and/or mood stabilizers. This could help to
identify patients with special health care management
requirements.

985. Abstract withdrawn by author.

986. Characteristics Associated with Delays in Diagnosis of
Pompe Disease among Patients Enrolled in the Pompe
Registry

Amanda B Wilson,1 Hernán M Amartino,2 Christopher
Lindberg,3 Timothy M Miller,1 Joan Keutzer,1 Priya S
Kishnani.4 1Genzyme, a Sanofi company, Cambridge, MA,
United States; 2Pediatric Department, Austral University
Hospital, Pilar, Argentina; 3Neuromuscular Centre,
Sahlgrenska University Hospital, Gothenburg, Sweden;
4Division of Medical Genetics, Department of Pediatrics, Duke
University Medical Center, Durham, NC, United States.

Background: The rarity and variable presentation and
progression of Pompe disease cause a low index of suspi-
cion for the disease, often resulting in delays in diagnosis.
The Pompe Registry tracks the disease and treatment out-
comes of patients.
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Objectives: Describe the diagnostic gap (time from onset
of Pompe-related signs/symptoms to Pompe diagnosis) in
the Registry and identify clinical and demographic charac-
teristics related to this gap.

Methods: We conducted a cohort analysis stratified by
Pompe-related symptom onset category (defined by age at
Pompe-related symptom onset and the presence of cardio-
myopathy). The median diagnostic gap was calculated for
each onset category and according to demographic and
clinical characteristics. Outliers (patients with a diagnosis
gap >90% of the median) were reviewed and assessed for
data validity and consistency. Multivariate logistic regres-
sion analyses were performed for each onset category to
identify factors that predict the outcome of a diagnostic
gap greater than the median gap for the onset category.
Sensitivity analyses were conducted by shifting the vari-
able definitions and assumptions.

Results: As of October 2011, 647 patients in the Registry
were eligible for the study population. Patients were classi-
fied into three onset categories: Group A (N = 103):
symptom onset £1 year of age with cardiomyopathy;
Group B (N = 118): onset £1 year without cardiomyopa-
thy and onset >1 year to £12 years; Group C
(N = 426): onset >12 years. Group B had the largest
diagnostic gap (12.6 years), followed by Group C
(6.0 years) and Group A (1.4 months). Presenting sign/
symptom class was the only significant independent pre-
dictor of a long diagnostic gap in Group A (p = 0.01). In
Groups B and C, age at symptom onset (p < 0.0001 and
p = 0.0003), year of diagnosis (p = 0.02 and p = 0.02),
and first sign/symptom class (p = 0.005 and p < 0.0001)
were all significant.

Conclusions: Despite available, reliable diagnostic meth-
ods, significant diagnostic gaps across the disease spec-
trum in Pompe patients continue. Presenting signs/
symptoms (all onset categories) and age at symptom onset
and year of diagnosis (older onset categories) predict a
long diagnostic gap.

987. Methods of Diagnosis of Patients with Pompe Disease:
Data from the Pompe Registry

Amanda B Wilson,1 Hernán M Amartino,2 Christopher
Lindberg,3 Timothy M Miller,1 Joan Keutzer,1 Priya S
Kishnani.4 1Genzyme, a Sanofi company, Cambridge, MA,
United States; 2Pediatric Department, Austral University
Hospital, Pilar, Argentina; 3Neuromuscular Centre,
Sahlgrenska University Hospital, Gothenburg, Sweden;
4Division of Medical Genetics, Department of Pediatrics, Duke
University Medical Center, Durham, NC, United States.

Background: Pompe disease is diagnosed by revealing
reduced or absent acid a-glucosidase activity in blood-
based assays (such as lymphocytes or dried blood spots),
fibroblasts from skin biopsies, or muscle biopsies. The
Pompe Registry tracks the disease and treatment out-
comes of patients.

Objectives: Determine diagnostic methods used in the
Pompe Registry and assess if they varied by demographic
and clinical characteristics and how methods changed over
time.

Methods: A cross-sectional analysis was conducted on all
patients enrolled in the Registry with a reported method
of diagnosis. Methods reported were categorized as DNA,
enzyme, and other testing. ‘‘Other’’ includes all write-in
responses that could not be recoded to DNA or enzyme
analysis and was further categorized into muscle biopsy
and other. Enzyme was categorized by type of assay.
Patients could report more than one type of method of
diagnosis and type of enzyme assay. Percentages of
patients with a reported method of diagnosis were calcu-
lated according to demographics and clinical characteris-
tics of Pompe disease.

Results: Diagnosis data were available for 891 of 908
enrolled Registry patients (as of September 2010). Enzyme
assays alone were used in 37% of patients. Combined use
of both DNA and enzyme diagnostic assays showed an
upward trend over time: 17% (pre-2000) to 41% (2008–
2009). Patients with symptom onset £1 year of age with
cardiomyopathy were more likely to report receiving any
enzyme analysis and less likely to report receiving a muscle
biopsy than other patients. Patients who presented with
respiratory symptoms were less likely to report receiving
muscle biopsies than patients with other presenting symp-
toms. Among patients diagnosed with enzyme-based
methods, blood-based assays were most common and
increased over time. Multiple diagnostic methods were
used in approximately half of all patients.

Conclusions: Among Pompe Registry patients, blood-
based assays have become the most commonly used diag-
nostic method. Increased use of these assays for screening
for Pompe disease may lead to earlier diagnosis and
timelier treatment. Use of more than one method is help-
ful in confirming a diagnosis and identifying patients
sooner.

988. Comparison of the Use of Endocrine Therapy for Women
with Breast Cancer in Australia and Several European
Countries

Agnes I Vitry,1 Eleanor Kelly,1 Christine Y Lu.2 1Quality
Use of Medicines and Pharmacy Research Centre, University
of South Australia, Adelaide, SA, Australia; 2Department of
Population Medicine, Harvard Medical School and Harvard
Pilgrim Health Care Institute, Boston, MA, United States.

Background: Endocrine therapies, aromatase inhibitors
and tamoxifen, are commonly used as an adjuvant treat-
ment in women with breast cancer.

Objectives: To compare the patterns of use of endocrine
therapies for breast cancer between Australia and several
European countries, and investigate possible factors con-
tributing to these patterns.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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Methods: The endocrine therapies studied were tamoxifen
and the Aromatase Inhibitors (AIs) anastrozole, letrozole
and exemestane. Drug utilisation data were collected from
nine countries: Australia, Denmark, England, Finland,
France, Iceland, the Netherlands, Norway and Sweden,
and converted to DDD/1,000 inhabitants/day to enable
comparison. Data were further adjusted for female popu-
lation and breast cancer incidence in each country, to be
expressed as DDD/1,000 new breast cancer cases/day.

Results: Usage of total endocrine therapies either
increased or remained steady in all countries between 2001
and 2009. After adjustment for breast cancer incidence,
England showed the highest overall usage, twofold greater
than the Netherlands with the lowest usage. Tamoxifen
usage showed a downward trend across all countries, in
conjunction with an increased uptake of the AIs. By 2008
the AIs represented over 50% of total endocrine therapy
usage in all countries except France, where AI usage was
75% of the total due to a more rapid AI uptake. Com-
pared with the European countries, Australia showed a
relatively slow AI uptake and a lower use of endocrine
therapies overall.

Conclusions: The similar general trends across all coun-
tries may be due to relatively comparable healthcare sys-
tems, particularly in terms of pharmaceutical coverage.
Some of the usage differences may be due to variations in
prescribing patterns and reimbursement timing.

989. Development of a Distributed Research Network in
Japan: A Pilot Study on Antiemetics Use for Chemotherapy-
Induced Nausea and Vomiting

Katsuhito Hori,1,2 Norihiro Kobayashi,2 Tomomi Kimura,1,2

Hitoshi Atsumi,3 Akira Nagayama,4 Masako Kondoh,4

Ichiro Noge,4 Midori Kimura,5 Hiroaki Utsugi,5 Tsuyoshi
Iwasaki,5 Masaki Nakamura,6 Michio Kimura,1 Junichi
Kawakami.1 1Hamamatsu Univresity School of Medicine,
Hamamatsu, Shizuoka, Japan; 2Pro-Bono Pharmaco-
epidemiologists Committee in Japan, Tokyo, Japan; 3Fukuroi
Municipal Hospital, Fukuroi, Shizuoka, Japan; 4Numazu City
Hospital, Numazu, Shizuoka, Japan; 5Shizuoka General
Hospital, Shizuoka, Shizuoka, Japan; 6Medical Data Vision,
Tokyo, Japan.

Background: Most of the large hospitals in Japan own
computerized ordering and billing systems but little is
explored in their usefulness as a secondary data analyses
tool.

Objectives: The objective is to describe our experiences on
developing and implementing a distributed research net-
work of hospital data for a nationwide, cross-sectional an-
tiemetic utilization survey.

Methods: Thirty-five large hospitals with in-/out-patients’
detailed daily treatment records were participated: four
owned a standardized ordering data repository system
with the rest provided their billing data via Medical Data

Vision Co., Ltd. Data for patients under injectable chemo-
therapies was extracted locally and standardized into a
minimum dataset by distributing R Codes. Datasets were
collected with execution logs monitoring any unexpected
errors and integrated for analyses.

Results: Records of 75,222 chemotherapy cycles for 9,367
patients between 2010/1/1 and 2011/6/29 were obtained
within 2 months from the first setup meeting and without
a financial sponsor. By extracting and processing the data,
we experienced e.g., missing data, discordance of drug
name and code, and partial but systemic paper-based
ordering. Some sites allowed a comma for data entry
which affected data output in CSV (comma-separated val-
ues) format. All the issues were manageable and valuable
to improve the system for secondary data use.

Conclusions: The network was workable even without an
expensive statistical software and data handling skills.
Master agreement and central Ethics Review Committee
would shorten the study timeline > 30 days. With a
strong local control of data, only minimal required data
was centralized, assuring data holders’ participation. This
network, however, is applicable for selected research ques-
tions: linking with other data sources will enable to
explore wider variety of clinical researches.

990. Use of Cetuximab (CTX) in 1st-Line Therapy of
Metastatic Colorectal Cancer (mCRC): Patient
Characteristics, Safety and Effectiveness in the EREBUS
Cohort

Annie Fourrier-Réglat,1 Denis Smith,2 Magali Rouyer,1 Eric
François,3 Emmanuel Mitry,4 Alain Monnereau,5 Antonio
Sa-Cunha,6 Emmanuelle Bignon,1 Alise Le Monies,1 Régis
Lassalle,1 Pernelle Noize,1 Nicholas Moore.1 1Pharmacology,
Bordeaux university, Bordeaux, France; 2Oncology, Teaching
Hospital Bordeaux, Bordeaux, France; 3Oncology, Centre
Lacassagne, Nice, France; 4Oncology, Institute Curie, St
Cloud, France; 5Clinical Research and Medical Information,
Institute Bergonié, Bordeaux, France; 6Digestive Surgery,
Teaching Hospital P Brousse, Villejuif, France.

Background: CTX has demonstrated improved survival
outcomes in mCRC but information in real-life is sparse.

Objectives: Presented here are patient characteristics,
safety and effectiveness for those included in 2009.

Methods: EREBUS is a French multicentre (n = 92)
cohort. Patients (pts) initiating CTX 1st-line therapy for
unresectable mCRC in 2009–2010 were identified from
dispensation registries and followed 12 months.

Results: A total of 205 pts were included, all had wild-
type (wt) KRAS gene. Median age: 64 years, 67.3% male,
65.8% ECOG = 0–1, 61% cardiovascular history, 78.5%
colon primary site, 73.7% synchronous metastasis, single
metastatic site: 52.7% (39% exclusively liver). A multidis-
ciplinary team considered 1st-line as palliative for 61.5%
of pts, and 37.1% as potentially resectable. CTX was com-
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bined with oxaliplatin-based regimens: 37.6%, irinotecan-
based regimens: 55.6%, and other regimens: 6.8%. For
those receiving CTX + oxaliplatin (n = 77): median
duration of CTX use was 3.6 months and 63.6% were
treated every 2 weeks. For those receiving CTX+irinotec-
an (n = 114): it was 4.7 months and 81.6% treated every
2 weeks. Response rate according to physician evaluation
was 48.6% for CTX + oxaliplatin and 46.8% for
CTX + irinotecan. One-year OS was 59.9% (95% CI
47.6–70.2) and median PFS was 8.6 months (6.3–10.5) for
CTX + oxaliplatin. One-year OS was 69.1% (59.6–76.7)
and median PFS was 9.3 months (7.4–10.5) for CTX+iri-
notecan. Incidence of any grade 3/4 event was 58% for
CTX + oxaliplatin and 57% for CTX+irinotecan: neu-
tropenia (18.2% and 19.3%, respectively), skin reaction
(11.7% and 14%), asthenia (11.7% and 14.9%), hypokal-
aemia (13% and 4.4%), diarrhoea (6.5% and 10.5%) and
infusion-related reactions (1.3% and 0.9%). Surgical eval-
uation was performed in 27.8%: 31.2% CTX+oxaliplatin
and 24.6% CTX + irinotecan.

Conclusions: In France, CTX was frequently combined
with irinotecan-based regimens in 1st-line wt KRAS
mCRC. These results indicate a high proportion of exclu-
sive liver metastases, and a high proportion of patients
undergoing surgery. Effectiveness and safety profile of
CTX in real-life were in line with pivotal trials.

991. The Impact of Depression on Interferon-Containing
Therapy Initiation and Discontinuation among HCV Patients
in a USManaged Care Population

Bruce JO Wong,1 Gregory B Kruse,2 Stephanie Kirbach,3

Katherine Gooch.3 1Center for Clinical Epidemiology and
Biostatistics, University of Pennsylvania, Philadelphia, PA,
United States; 2University of Pennsylvania, Philadelphia, PA,
United States; 3Global Health Economics and Outcomes
Research, Abbott Laboratories, Abbott Park, IL, United
States.

Background: Interferon alpha is a component of cur-
rently available HCV treatment regimens. However,
interferon is associated with substantial contraindications
and adverse events, including depression, which can
potentially affect a patient’s ability to initiate and remain
on therapy. Indeed, depression has been associated with
a decreased probability of adherence in multiple thera-
peutic areas1.

Objectives: The prevalence of depression was examined,
as well as its impact on interferon-containing therapy
(ICT) initiation and discontinuation, among HCV
patients in a managed care setting.

Methods: Claims data from the MedStat MarketScan
database (years 2005–2010) were used to identify incident
HCV patients who had ‡2 years of continuous enrollment
(‡1 year before and after first diagnosis). The impact of a
history of depression (based on ICD-9 codes) in the year
prior to first observed HCV diagnosis on ICT initiation

was assessed, as well as its impact on time to discontinua-
tion. Significance was accepted at 5%.

Results: Of 15,409 incident HCV patients were identified
between 2005 and 2010, 3,282 (21%) of whom received
ICT after HCV diagnosis. Depression was present in the
year prior to first observed HCV diagnosis among 262
(8.0%) and 1,117 (9.3%) of patients who did and did not
receive ICT, respectively. A recent history of depression
was significantly associated with a lower probability of
receiving ICT after HCV diagnosis (p = 0.02). However,
there were no differences in time to ICT initiation among
individuals with and without depression. Patients who
had depression diagnoses prior to initiating ICT had
shorter times to discontinuation than patients who did not
(mean time to discontinuation = 5.7 months and
6.2 months, respectively, [p = 0.01]).

Conclusions: In this study of new HCV patients, a recent
history of depression was found to be a barrier to initiat-
ing ICT. For patients who received ICT, those with a
recent history of depression had no difference in time to
ICT initiation but had a shorter time to ICT discontinua-
tion than those without a recent history of depression.

Reference 1 DiMatteo M, et al. Arch Intern Med
2000;160:2101–07.

992. Use of Hospital Discharge Data To Monitor Trends in
Chemotherapy Use among Individuals Diagnosed with Stage
III Colon Cancer in Denmark, 2004–2009

Jennifer L Lund,1 Rune Erichsen,2 Trine Frøslev,2 Til
Stürmer,1 Henrik Toft Sørensen.2 1Department of
Epidemiology, University of North Carolina at Chapel Hill,
Chapel Hill, NC, United States; 2Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, Denmark.

Background: Over the past 10 years, randomized con-
trolled trials of new chemotherapeutic regimens for stage
III colon cancer have demonstrated significant survival
benefits. However, dissemination of this evidence into clin-
ical practice in Denmark is largely unknown.

Objectives: To estimate the prevalence of chemotherapy
utilization and to assess trends in use of specific regimens
from 2004 to 2009.

Methods: We drew upon population-based registries and
medical databases to conduct a cross-sectional study of
chemotherapy utilization in Denmark Individuals diag-
nosed with primary stage III colon cancer from 2004 to
2009 were identified from the Danish Cancer Registry.
Chemotherapy regimens were defined using treatment
codes obtained from the Danish National Registry of
Patients for 3 months following diagnosis. For all individ-
uals receiving chemotherapy in hospitals that reported
>80% of chemotherapy claims with specific codes, we
determined the number and proportion treated with pre-
specified regimens and estimated trends in annual preva-
lence using logistic regression.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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Results: Overall, 1,984 individuals (57%) received adju-
vant chemotherapy treatment within 3 months of diagno-
sis, with steadily increasing rates over time (p < 0.001).
Among those treated with chemotherapy in hospitals
reporting specific codes (n = 908), treatment with 5-flu-
orauracil (5-FU) was the most common regimen in 2004,
accounting for 46% of all chemotherapy administered.
However, its use as a single agent declined over time.
Capecitabine, an oral form of 5-FU, replaced a large por-
tion of 5-FU use, with a prevalence of 14% in 2008. From
2005 on, utilization of oxaliplatin+5-FU (FOLFOX)
quickly increased, peaking at 38% in 2007. Oxalipla-
tin+capecitabine (XELOX) then overtook FOLFOX as
the most common regimen, accounting for 56% in 2009.

Conclusions: For single agent regimens, use of 5-FU
decreased over time, partially due to increased capecita-
bine use. The uptake of combination regimens was rapid
during the study period, starting with increased use of
FOLFOX and followed by a shift to XELOX. This sug-
gests rapid dissemination of trial evidence into clinical
practice.

993. Patterns of 6-Mercaptopurine and Azathioprine
Maintenance Therapy among Commercially Insured
Individuals Diagnosed with Crohn’s Disease in the US

Jennifer L Lund,1 Suzanne F Cook,2 Jeffery K Allen,2

Michael D Kappelman.3 1Department of Epidemiology,
University of North Carolina at Chapel Hill, Chapel Hill, NC,
United States; 2Worldwide Epidemiology, GlaxoSmithKline,
Research Triangle Park, NC, United States; 3Department of
Medicine, University of North Carolina at Chapel Hill, School
of Medicine, Chapel Hill, NC, United States.

Background: Thiopurines (6-mercaptopurine [6-MP] and
azathioprine [AZA]) are the mainstay of maintenance
therapy for Crohn’s disease (CD). However, studies exam-
ining their effectiveness in routine clinical practice are
lacking.

Objectives: To describe the effectiveness of 6MP/AZA
maintenance treatment and patterns of subsequent ther-
apy among a cohort of commercially insured individuals
diagnosed with CD and initiating 6-MP/AZA monothera-
py between 2001 and 2008 in the US.

Methods: Using the Thomson Reuters MarketScan data-
bases, which included healthcare utilization and enroll-
ment data for >24 million enrollees in the US in 2008,
we identified all individuals diagnosed with CD and initi-
ating 6-MP/AZA from 2001 to 2008 (n = 3,657). We
estimated the proportion of CD patients remaining on
6MP/AZA monotherapy using nonparametric Kaplan-
Meier survival analysis and identified predictors of treat-
ment non-continuation using multivariable Cox propor-
tional hazards models. The number and proportion of
clinical events preceding treatment non-continuation and
changes to maintenance therapy after non-continuation
were reported.

Results: The overall one-year continuation rate of 6-MP/
AZA treatment was 42%. Children (age < 18) and indi-
viduals with no prior use of anti-TNFs were more likely
to continue 6MP/AZA treatment, while those dispensed
more outpatient prescriptions for any drug prior to 6MP/
AZA initiation (>4) were less likely to continue mainte-
nance treatment. Overall, 1,128 (40%) and 105 individuals
(4%) of individuals experienced a clinical event potentially
indicative of active disease or 6MP/AZA intolerance prior
to non-continuation, respectively. Excluding full discon-
tinuation of CD treatment, most individuals who failed to
continue on 6MP/AZA augmented their treatment with
an anti-TNF.

Conclusions: Most patients initiating on 6MP/AZA treat-
ment did not continue beyond 1 year. In contrast to RCT
evidence showing one-year remission rates of 40–90%, the
lower effectiveness of 6MP/AZA treatment shown in this
study may be due to differences in a variety of factors such
as patient demographics, comorbidity, monitoring, and
healthcare utilization.

994. Adherence with Oral Anticancer Agents

Lonneke Timmers,1 Femke Kropff,2 Christel CLM Boons,1

Peter van deVen,3 EleonoraLSwart,1 Epie Boven,4 Jacqueline
Hugtenburg.1 1Department of Clinical Pharmacology and
Pharmacy, VU University Medical Center, Amsterdam,
Netherlands; 2Faculty of Science, Utrecht University, Utrecht,
Netherlands; 3Department of Epidemiology and Biostatistics,
VU University Medical Center, Amsterdam, Netherlands;
4Department of Medical Oncology, VU University Medical
Center, Amsterdam,Netherlands.

Background: In the past decade the availability and use of
oral anticancer agents have increased substantially.

Objectives: To determine the adherence and its determi-
nants in patients using an oral anticancer agent.

Methods: In this observational multicenter study
patients were extracted from pharmacy databases of out-
patient pharmacies of four Dutch academic hospitals.
The adherence rate (AR) was determined using a tele-
phonic pill count combining information from the
patient’s file and dispensing data. Patients filled out a
questionnaire including Medication Adherence Rating
Scale (MARS), side effects, quality of life (EORTC
QLQ-C30), attitude towards disease (Brief IPQ) and
medication (BMQ) and the satisfaction about the infor-
mation (SIMS).

Results: Of 79.5% of 166 patients using capecitabine
(n = 64), dasatinib (5), erlotinib (3), imatinib (20), lena-
lidomide (25), nilotinib (5), sunitinib (14), temozolomide
(23) and thalidomide (7) were adherent. The mean AR
was 98.8% (range:70.0–121.4) with 22 patients (13.3%)
showing an AR<95% and 12 patients (7.2%) showing an
overuse >105%.
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The following variables were tested univariate for all
patients: gender, age, hospital, indication (hematologic/
oncologic), dosing regimen (continuous/cyclic), duration
of use (<1 year/‡1 year), status of use (past/current),
partner status, education, work, BMQ and Brief IPQ.
There was a significant relationship (p < 0.05) with: indi-
cation OR 3.3 (CI95%:1.5–7.3), dosing regimen OR 4.9
(CI95%: 2.2–10.9), partner status OR 3.5 (CI95%:1.5–
8.3), education OR 2.7 (Cl95%:1.2–6.5) and Brief-IPQ
OR 1.04 (CI95%: 1.001–1.07). For the current users we
also tested: side effects, MARS, SIMS and QoL. Only
MARS (25/<25) was significant; OR 0.31 (CI95%:0.10–
0.95). In a multivariate analysis significant (p < 0.05) risk
factors for suboptimal adherence for all patients were:
partner status OR 17.0 (CI95%:3.5–82.0), dosing regimen
OR 16.1 (CI95%:3.8–68.4) and Brief-IPQ OR 1.07
(CI95%:1.01–1.13).
Conclusions: The mean adherence was 98,8%. Most
patients were optimal adherent (AR 95–105%) However
20,4% had a suboptimal adherence. Patients living alone
and using an anticancer agent with a continuous dosing
regime (often an haematological agent) are most at risk
for non-optimal adherence.

995. Adherence, Exposure and Patient-Reported Side Effects
of Erlotinib Used in Daily Practice

Lonneke Timmers,1 Josee Moes-ten Hove,1 Christel CML
Boons,1 Peter van de Ven,2 Eleonora L Swart,1 Egbert F
Smit,3 Epie Boven,4 Jacqueline G Hugtenburg,1 A van
Wijk.3 1Department of Clinical Pharmacology and Pharmacy,
VU University Medical Center, Amsterdam, Netherlands;
2Department of Epidemiology and Biostatistics, VU University
Medical Center, Amsterdam, Netherlands; 3Department of
Pulmonology, VU University Medical Center, Amsterdam,
Netherlands; 4Department of Medical Oncology, VU
University Medical Center, Amsterdam, Netherlands.

Background: Diarrhea and skin rash are the most com-
mon side-effects of erlotinib. Higher exposure to erloti-
nib has been associated with skin rash. Moreover,
(EGFR WT) patients who experience a high grade of
skin rash might experience prolonged survival. Adher-
ence influences the exposure to erlotinib. It is not
known how adherence, exposure and side-effects are
related to each other in the NSCLC treatment with erl-
otinib.

Objectives: To study the relationship between adherence,
exposure and self-reported side-effects of erlotinib used in
daily practice.

Methods: A multicenter prospective observational cohort
study in which NSCLC patients starting treatment with
erlotinib were followed for 16 weeks. Blood samples were
collected in week 4 (T1), 8 (T2) and 16 (T3). Plasma con-
centrations of erlotinib were analyzed by a validated liquid
chromatography MS/MS. Demographics and side-effects
were measured by a questionnaire at the start (T0), T1, T2
and T3. Adherence was measured using a medication

event monitoring system. Patient groups were compared
by means of Mann Whitney tests.

Results: Of 75% of the 62 patients (54% male, mean age
61 ± 8.2 years) discontinued erlotinib use within
16 weeks, mainly due to disease progression (n = 26) and
side-effects (n = 8): 46 patients reached T1, 26 patients
T2 and 14 patients T3. This yielded 84 observations of 46
patients for PK analysis. Mean adherence in the week
prior to blood sampling (percentage of days covered,
PCD) was 97% (range 83–100%). Patients with 100%
PCD had a shorter period of use than patients <100%
PCD (54 ± 28 resp. 90 ± 35 days, p = 0.001). Patients
with skin rash had a higher AUC than patients without
skin rash (28.2 ± 11.6 vs. 40.6 ± 16.3 mg*h/L,
p = 0.021). There was a trend that patients who ‘‘did not
feel well’’ had a higher AUC than patients that didn’t
experience this mood (p = 0.08).

Conclusions: In daily practice there was a high dropout
during the first weeks of treatment with erlotinib. Expo-
sure was higher in patients who experienced skin rash.
Because the appearance of skin rash may be related to the
effectiveness of treatment in EGFR WT patients, it might
be useful to measure erlotinib plasma levels in patients
that don’t experience skin rash.

996. Cytostatic Drug Prescribing: Analysis of a South African
Claims Database

Ilse Truter. Drug Utilization Research Unit (DURU), Nelson
Mandela Metropolitan University, Port Elizabeth, Eastern
Cape, South Africa.

Background: African states will account for more than a
million new cancer cases per year out of a total of 16-mil-
lion cases worldwide by 2020 according to the WHO.
Although cancer drugs account for <15% of total health
care expenditure, these drugs are expensive. Limited stud-
ies could be found on the prescribing patterns of cytostatic
drugs in South Africa.

Objectives: To determine the prescribing patterns of cyto-
static drugs to a private sector patient population using a
claims database of a South African medical aid adminis-
trator.

Methods: A cross-sectional, retrospective drug utilization
study was conducted on a prescription database of a medi-
cal aid administrator for 2010. A total of 4,111 prescrip-
tions for drugs classified under ATC Code L were
prescribed. All records for cytostatic drugs and implant
seeds were extracted for analysis. No diagnoses were avail-
able.

Results: A total of 2,806 cytostatic drugs were prescribed
to 362 patients at a total cost of R2833876 during 2010.
The average age of patients was 51.47 years, 52.21% of
patients were females, and 49.72% of patients were
between 40 and 59 years of age. Patients received on aver-
age of 7.75 (SD = 6.93) cytostatic products during the
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year with patients between 60 and 69 years receiving the
highest average (10.70 products). The average cost per
cytostatic prescription was R1009.93 (SD = R3552.16).
Forty-two different active ingredients were prescribed,
mostly infusions, powders for reconstitution and injec-
tions. Methotrexate was the most often prescribed active
ingredient (55.60%), followed by cyclophosphamide
(7.52%), doxorubicin (5.20%), paclitaxel (4.42%) and
hydroxyurea (3.31%). Although most prescriptions were
dispensed by pharmacies (84.96%), most patients
(60.62%) were referred by general medical practices or
radiation oncologists. Other drug classes frequently pre-
scribed to these patients were drugs acting on blood and
blood-forming organs (ATC Code B) and the central ner-
vous system (ATC Code N).

Conclusions: More studies are needed to cast light on
drugs prescribed for specific types of cancer and the cost
of treating different types of cancer. The importance to
include diagnoses in claims databases is evident from this
study.

998. Drug Use Study of Doxorubicin Using Japanese Claim
Data of Inpatients

Maki Noguchi,1 Chieko Ishiguro,1 Ayumi Endo,1 Kazuhiro
Matsui,1 Mie Ikeda.2 1Surveillance and Analysis Division,
Office of Safety I, Pharmaceuticals and Medical Devices
Agency, Tokyo, Japan; 2Office of Safety I, Pharmaceuticals
and Medical Devices Agency, Tokyo, Japan.

Background: Doxorubicin is one of the traditional anti-
cancer drugs and widely used in the treatment of lym-
phoma, breast cancer, digestive cancer and other various
cancers. However, this drug sometimes causes cardiotox-
icity that may lead to a form of congestive heart failure.
It is known that risk of cardiotoxicity greatly increases
with the use of higher doses of Doxorubicin, especially
more than 500 mg/m2 in total dosage. Prescribed dosage
of Doxorubicin and incidence proportion of cardiotoxic-
ity in recent cancer patients has not been investigated
well. Thus, Drug Use Study of Doxorubicin was per-
formed using the claim data including detailed informa-
tion about cancer stages and prescriptions during
hospitalization.

Objectives: To investigate Doxorubicin use and the risk
of cardiotoxicity during hospitalization using Japanese
claim data of inpatients.

Methods: The Japanese claim data of inpatients called
Diagnosis Procedure Combination (DPC) data was used
in this study. The owner of these data, a DPC system ven-
der, performed all analysis by following the protocol pre-
pared by PMDA. The base population for this analysis
included about 0.9 million of patients hospitalized in 170
hospitals during July 2010 to June 2011. The targeted pop-
ulation was defined by prescription of Doxorubicin at
least one time during that period. In analysis, distribution
of patient demographics, the risk factor of cardiotoxicity

(total dosage > 500 mg/m2) and the incidence proportion
of cardiotoxicity were calculated.

Results: Among 0.9 million of the base population, 3,942
patients were prescribed Doxorubicin during the study
period. Their median age was 66 years and their median
length of hospital stay was 22 days. Only 8 patients
(0.20%) were prescribed Doxorubicin more than 500 mg/
m2. Seventy-seven patients (2.0%) were given any diagno-
ses of cardiotoxicity, however, none of patients among
these cases was prescribed Doxorubicin more than
500 mg/m2.

Conclusions: This study showed that the number of
patients prescribed Doxorubicin more than 500 mg/m2

was very limited. Although the dosage was not immoder-
ate, some patients were given cardiotoxicity diagnoses.

999. Gadolinium Prescribing Trends – The Effect of
Regulatory Action

Jenny Wong. Pharmacoepidemiology Research and
Intelligence Unit, Medicines and Healthcare products
Regulatory Agency, London, United Kingdom.

Background: Gadolinium-containing agents are associ-
ated with a risk of nephrogenic systemic fibrosis (NSF),
first observed in 2006. Regulatory advice was communi-
cated in August 2007 advising healthcare professionals
that Omniscan and Magnevist should not be used in
patients with severe renal dysfunction. Following a drug
class review in November 2009 by the European Commit-
tee for Medicinal Products for Human Use (CHMP), the
NSF risk classification was updated to highlight risk. Fur-
ther regulatory advice on how to minimise risk of NSF in
vulnerable patient groups was communicated to health-
care professionals in January 2010.

Objectives: To assess the changes in the use of gadolin-
ium-containing drugs over time in light of regulatory
action.

Methods: The volume stock of gadolinium-containing
drugs into UK hospital pharmacies between 01/2006 and
03/2011 were extracted from IMS MIDAS database. The
usage data are presented as number of vials (or pre filled
syringes) every quarter, stratified by product name.

Results: During 2006 and 2007, the gadolinium-contain-
ing contrast agents used most often were Magnevist and
then Omniscan; however a significant drop in usage was
seen with these two drugs over the past 5 years. During
2007Q2 and 2008Q2, the number of vials issued for
Magnevist and Omniscan dropped by 33% and 74%
respectively. Between 2009Q4 and 2010Q4, the number of
vials dropped again by 32% and 44%. In comparison,
Gadovist and Dotarem Gue currently classified as low risk
of NSF, usage increased from 2007 onwards. Approxi-
mately 24,000 Gadovist vials and 33,000 Dotarem Gue
vials were issued during the first quarter of 2011, com-
pared to 9,000 Magnevist vials and 2,000 Omniscan vials.
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The usage of MultiHance, Primovist and Vasovist
remained relatively constant overall during the 5 years.

Conclusions: Over the past 5 years, the usage of gadolin-
ium-containing contrast agents with a high risk of NSF
has gradually shifted to those with a low risk of NSF. By
2011, Gadovist and Dotarem Gue were the most issued
gadolinium-containing contrast agents. It is possible regu-
latory decisions and communications contributed to the
significant drop in usage of high risk Omniscan and
Magnevist agents in 2007 and 2010.

1000. The Pattern of Use Human Immunoglobulins in the
Clinical Centre University of Sarajevo (CCUS)

Begler Begovic,1 Tarik Catic,2 Lejla Begovic,3 Amra
Cabaravdic.1 1Clinical Pharmacology, Clinical Centre
University of Sarajevo, Sarajevo, Bosnia and Herzegowina;
2Society for Pharmacoeconomics and Outcomes Research in
Bosnia and Herzegovina, Sarajevo, Bosnia and Herzegowina;
3ENT, General Hospital, Sarajevo, Bosnia and Herzegowina.

Background: Human immunoglobulins (J06BA02) are
important drugs for pharmacotherapy of different clinical
indications.

Objectives: The goal of the paper was to analyze pattern
of using human immunoglobulins in the CCUS during the
period of 6 months (2011).

Methods: Descriptive and retrospective study. Analysis
encompassed the period of 6 months (July–December) for
year 2011. We made analysis of utilization and dosing of
human immunoglobulins.

Results: We identified 44 patients treated with human im-
munoglobulins. Age of patients were from 0 to 82 years
(M = 27.54, SD=24.56), 22 females (50%). Most of
patients were children (n = 18, 41%), than adults from
clinic of hematology diseases (n = 11, 25%) and clinic of
neurology diseases (n = 5, 11%). We treated mainly
patients with sepsis and infections (n = 7, 16%), mye-
loma multiplex (n = 5, 11%), primary immunodeficien-
cies (n = 4, 9%) and immune thrombocytopenic purpura
(n = 3, 7%). Daily doses of human immunoglobulins
were from 1.5 gram/daily (Rh incompatibility) to 90
grams/daily (immune thrombocytopenic purpura).

Conclusions: Through analysis of patterns of using human
immunoglobulins we have recorded big differences in dos-
ing and duration therapy with human immunoglobulins
in CCUS in relation to the recommendations from Clini-
cal Guidelines for Immunoglobulin Use (Department of
Health, UK, 2011).

1001. Evaluation of the Process of Immunosuppressive Drug
Dispensation for Renal Transplant Patients by Minas Gerais
State Health Secretary at 2008

Daniel ES Almeida, Maria GB Ceccato, Augusto A Guerra
Jr, Francisco A Acurcio. Universidade Federal de Minas
Gerais, Belo Horizonte, Brazil.

Background: Brazil is faced with the challenge of sustain-
ing the largest transplant public system in the world and
offering drugs for maintenance of the grafts.

Objectives: The study aims to evaluate the process of
immunosuppressive drug dispensation for renal transplant
patients by Minas Gerais (MG) State Health Secretary.

Methods: Cross-sectional analysis using 687 patients who
underwent renal transplant and receive immunosuppres-
sive therapy in 2008, identified by registries of all patients
financed by Brazil’s National Health System-SUS (Com-
ponent Specialized of Pharmaceutical Services), in state of
MG. Data collection was performed from a computerized
file and complemented by visits in the Regional Health
Management (RHM). Chi-square test to compare propor-
tions and Student t-test and Mann–Whitney test to com-
pare means were used. The variables analyzed were
related to: demographic profile, characteristics of drug dis-
pensing (RHM, necessary proceedings to get the appraisal
of the application and current status – approved, rejected
or under evaluation), drug dispensed (monthly cost and
prioritization in the SUS Therapeutic Guidelines and
Clinical Protocols-TGCP). The monthly cost of therapy
for an adult of 70 kg was calculated. The drug in this
Guideline were classified as 1st choice (cyclosporine and
azathioprine), 2nd choice (mycophenolate mofetil/sodium,
tacrolimus and sirolimus) or mixed (including those of 1st
and 2nd choice).

Results: Considering the number of requests, most of the
drugs were classified as 2nd choice, representing an
increase of at least 301% in cost compared to the 1st
choice therapies. The RHM of Belo Horizonte (capital of
the state of MG) dispensed 3.5 times the proportion of
2nd choice medicines and had a shorter mean time of pro-
cess evaluation compared with the other’s RHM. The
comparisons were statistically significant.

Conclusions: The study notes the disparity between TGCP
and the dispensation of immunosuppressive therapies. This
indicates the importance of using methods of health tech-
nology assessment, as well as epidemiological studies, to
optimize health services aiming the principles of the SUS.
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1002. Perception and Clinical Care of Depression in Breast
Cancer Patients: A Survey of Oncology Practice in Japan

Izumi Sato,1 Haruhiko Makino,2 Kojiro Shimozuma,3

Yasuo Ohashi.1 1The University of Tokyo, Tokyo, Japan;
2Niigata City General Hospital, Niigata, Japan; 3Ritsumeikan
University, Shiga, Japan.

Background: Depressive disorder is a common mental ill-
ness in breast cancer patients. A recent study in Japan
reported the prevalence of adjustment disorder or major
depression in relapsed breast cancer patients at 42%. Yet,
this prevalence is likely underestimated due to the lack of
trainings among oncologists. Moreover, treatment choice
by oncologists is unknown.

Objectives: To investigate the current perception and clin-
ical practice of oncologists in relation to depression in
breast cancer patients.

Methods: Self-reported questionnaires were sent to 352
oncologists who were members of the Public Health
Research Foundation in Japan. The survey contains 11
categories to elicit the perception and identification ofmen-
tal illnesses in patients, diagnostic procedure, and details of
antidepressant prescribed. Logistic regression was used to
explore the association of physicians’ characteristics and
management of depression in breast cancer patients.

Results: Survey response rate was 31.3% (n = 110). Nine
in 10 perceived the prevalence of depression among breast
cancer patients to be <20%. In fact, about half believed
the proportionwas<5%. These oncologists also perceived
low prevalence of anxiety (Spearman (q = 0.53,
p < 0.01) and sleep disorder (0.44, p < 0.01). However,
the number of psychiatric referrals was not related to any
perceptions. Benzodiazepines (BZDs) weremost frequently
prescribed (41.5%) despite known dependency, followed
by Selective Serotonin Reuptake Inhibitors (SSRIs)
(31.9%). Choice of BZDs was significantly associated with
the experience of oncologists. (Odds Ratio = 8.04, 95%
confidence interval = 2.62–24.7), safety of drug (6.27,
1.99–19.71). Contrarily, prescription of SSRIs was associ-
ated with effectiveness of drug (7.07, 1.90 –26.39).

Conclusions: Low awareness of depression in breast can-
cer patients was common among oncologists. Quality of
care varies by doctors. There is a need to improve aware-
ness, identification and management of mental illnesses.

1003. Linking a Voluntary Patient Registry with US State
Cancer Registries for Signal Detection

Alicia W Gilsenan,1 Nicole A Kellier,2 David H Harris,1

Elizabeth B Andrews,1 Daniel N Masica.2 1Epidemiology,
RTI Health Solutions, Research Triangle Park, NC, United
States; 2Global Product Safety, Eli Lilly Co, Indianapolis, IN,
United States.

Background: Regulatory commitments to monitor long-
term outcomes such as cancer are increasing in both the

US and Europe. Linking data from patients exposed to a
medication of interest with cancer registries is one
approach to monitoring for potential signals. The ongoing
Forteo Patient Registry, initiated in 2009, can provide
insights for patient recruitment and cancer registry link-
ages.

Objectives: To describe patient recruitment methods, can-
cer registry linkage status, and progress of the voluntary
Forteo Patient Registry, designed to estimate the incidence
of osteosarcoma in patients who have received treatment
with Forteo.

Methods: Patient enrollment is tracked quarterly by
method of recruitment (i.e., where patient obtained enroll-
ment form). For 12 years, an annual linkage will be per-
formed by all participating state cancer registries using a
standardized linkage algorithm with the Forteo Patient
Registry database. Linkage variables include name, birth
date, sex, address, telephone number, race, ethnicity, and
last 4 digits of social security number.

Results: As of December 2011, a total of 22,105 US
patients were registered. The distribution by method of
recruitment was medication packaging (63%), starter kit
(24%), study toll-free number (6%), physician tear pad
(2%), patient brochure (2%), direct pharmacy mail (2%),
and study website (1%). In September 2011, a total of 37
state cancer registries covering 85% of the US population
participated in the second annual linkage, linking 16,365
patients from the Forteo Patient Registry with 961 adult
osteosarcoma cases diagnosed since January 1, 2009. No
matches among Forteo users were identified.

Conclusions: Including information about this voluntary
patient registry in product packaging has been the most
frequent pathway for patient recruitment to date. Linking
with a large proportion of US state cancer registries is fea-
sible but requires significant effort and resources on the
part of the researchers and cooperation by multiple indi-
viduals at each participating cancer registry.

1004. Second Malignancies (SM) among Multiple Myeloma
(MM) Patients Exposed to Bortezomib (Btz) and Other
Treatments: An Analysis of the US SEER-Medicare Linked
Database

Dina Gifkins,1 Megan McAuliffe,2 Amy Matcho,1 Jane
Porter,2 Scott Chavers,1 Patrick Ryan,1 Yola Moride,3 Maria
Ponsillo,2 Jay King,1 Avinash Desai,1 Andrew Cakana,1

Dixie-Lee Esseltine.2 1Janssen Pharmaceutical Research
Development, Raritan, NJ, United States; 2Millennium, The
Takeda Oncology Company, Cambridge, MA, United States;
3University of Montreal, Montreal, QC, Canada.

Background: Second hematologic malignancies occur at
a higher rate among MM patients compared to the gen-
eral population. Although alkylating agents has been
suggested to play a role, underlying causes remain
unknown. Novel agents are extending survival, and, as
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noted in other cancers, SMs may be increased. Data
from Phase III studies suggest that patients treated with
lenalidomide with prior exposure to melphalan may have
an increased risk of SM compared to placebo. However,
the contribution of other agents has not been well char-
acterized.

Objectives: To determine the incidence of SM by Btz
treatment status, and quantify risk of SM comparatively
by treatment while adjusting for potential confounders.

Methods: We identified newly diagnosed MM patients
‡66 years in the US SEER-Medicare database, from Jan-
uary 2000 through December 2007. Unadjusted incidence
rates (IRs) were calculated for all SMs, hematologic and
solid tumors. Cox proportional hazards models were
developed to determine the effect of Btz and other treat-
ments on the incidence of SM, while controlling for major
risk factors.

Results: Of 5,800 treated MM patients were identified;
1,663 had exposure to Btz. Btz patients were more likely
to be male, younger, have had a stem cell transplant, and
have had multiple lines of therapy. Of 188 (31 Btz)
patients developed a SM, including 157 (27 Btz) solid
tumors and 31 (4 Btz) hematologic malignancies. The
overall IR of SM was 2.2 per 100 person-years, with no
difference between Btz exposure status. After adjustment,
there was no statistical difference in risk for patients
exposed to Btz compared to unexposed (HR:0.84, 95%
CI:0.56–1.26). Patients exposed to other standard thera-
pies (non-Btz, non-alkylating) had an increased risk of
SM compared to those unexposed (HR:1.58, 95%
CI:1.17–2.14). Risk was decreased among females com-
pared to males (HR:0.66 95% CI:0.49–0.88).

Conclusions: This study provides additional evidence to
contribute to understanding the safety profile of Btz, and
is consistent with prior clinical trial and post-marketing
surveillance studies.

1005. Health Care Utilization (HCU) by Breast Cancer (BC)
and Non-Hodgkin Lymphoma (NHL) Patients (pts) with
Chemotherapy (CT) Induced Febrile Neutropenia (FN) in the
Netherlands

Hans Gelderblom, Pieternella J Lugtenburg, Hans WR
Nortier, Myrthe P Van Herk-Sukel, Djamila E Issa, Agnes
Jager, Margarita De La Orden, Mirte E Van der Werf-
Langenberg, Leanne MA Houweling, Floris A De
Jong. 1Department of Medical Oncology, Leiden University
Medical Center, Leiden, Netherlands; 2Department of
Hematology, Erasmus University Medical Center, Rotterdam,
Netherlands; 3PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands; 4Department of Hematology,
VU University Medical Center, Amsterdam, Netherlands;
5Department of Medical Oncology, Erasmus University
Medical Center, Daniel den Hoed Cancer Center, Rotterdam,
Netherlands; 6Center for Observational Research, Amgen
International, Uxbridge, United Kingdom; Medical
Department, Oncology and Hematology, Amgen BV, Breda,
Netherlands.

Background: CT-induced FN can result in reduced CT
delivery, unplanned hospitalizations, and increased mor-
tality risk.

Objectives: Changes in clinical practice warrant investiga-
tion of current resource use and economic cost of FN;
therefore, we studied FN-related HCU among BC and
NHL pts.

Methods: Data from incident adult cancer pts with a pri-
mary hospital discharge diagnosis for BC or NHL from
1998 to 2007 were obtained from the PHARMO Record
Linkage System, including pharmacy, hospital and clinical
lab data. Eligible pts had ‡12 months medical history
available and received CT £6 months after cancer diagno-
sis. Pts developing FN £6 months after first CT (FN pts)
were matched 1:2 on gender, birth year, and CT regimen
to pts without FN (non FN pts). HCU data (hospitaliza-
tions, medical procedures, drug use [number dispensed])
was tallied from entry date (date of FN or matched date
for non FN pts) for up to 3 months. Statistics are descrip-
tive with crude odds ratios (OR).

Results: Of 80/1,033 BC pts (8%) developed FN (all were
matched). Of 95/486 NHL pts (20%) developed FN (89
were matched). More FN than non FN pts were hospital-
ized in the 1st month after the entry date: BC 73% vs.
14% (OR = 23.0 [95% CI 8.3–63.7]); NHL 78% vs. 33%
(OR = 7.6 [3.9–15.1]). These differences were mainly due
to FN-related hospitalizations (BC 55% vs. 1%, NHL
47% vs. 4%). FN pts also had a longer mean length of
stay per all-cause hospitalization: BC 4.6 vs. 1.9 days;
NHL 10.1 vs. 3.0 days. In the 1st month after entry date,
the mean number of total drugs dispensed per pt was
higher in FN pts than non FN pts (BC 5.8 vs. 3.1, NHL
8.5 vs. 3.6); use of anti-infectious agents was higher (BC
99% vs. 11%, NHL 96% vs. 20%), as was number of
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other non-CT drugs. More FN than non FN pts had med-
ical procedures (BC 14% vs. 3%, NHL 13% vs. 8%).
HCU differences between FN and non FN pts were main-
tained after 3 months.

Conclusions: This study confirms the high resource utiliza-
tion currently associated with FN, based on BC and NHL
pt data from the Netherlands. Reduction of FN may
improve quality of life and save resources.

1006. Detection of Cerebral Infarction Associated with Oral
5-Fluorouracil S-1 and Other Fluoropyrimidines Using a
Hospital Database

Katsuhito Hori,1 Michio Kimura,2 Junichi Kawakami.1
1Department of Hospital Pharmacy, Hamamatsu University
School of Medicine, Hamamatsu, Shizuoka, Japan;
2Department of Medical Informatics, Hamamatsu University
School of Medicine, Hamamatsu, Shizuoka, Japan.

Background: S-1, the combination of tegafur, gimeracil
and oteracil potassium, is an oral fluoropyrimidine indi-
cated for gastric and colorectal cancer and other carcino-
mas. There have been a few spontaneous reports of the
occurrence of cerebral infarction (CI) in patients pre-
scribed with S-1, however, the possibility for the associa-
tion of the CI occurrence with S-1 has not been clarified.

Objectives: The aim of this study was to detect the CI
occurrence after chemotherapy of S-1, UFT (combination
of oral tegafur and uracil) and 5-FU injection using a hos-
pital database.

Methods: A cohort study of the patients of Hamamatsu
University Hospital, Japan was designed. An association
between S-1 prescription and CI occurrence was searched
from all in- and out-patients from January 2008 to
December 2010. CI was searched by ICD-10 code of I63,
and confirmed by a diagnosis based on computed tomog-
raphy (CT) or magnetic resonance imaging (MRI). The
cases’ risk factors of CI were surveyed; age, sex, smoke,
alcohol drinking, complication of hypertension, DM, lipid
disorders and history of cardiac disease. An association
between prescription of UFT or 5-FU and CI was also
searched. Incidence rate and 95% confidence interval of
CI after these drugs were estimated.

Results: In the research period, S-1 was prescribed in 577
patients. Eight patients had a diagnosis record of CI within
2 months after the first prescription of S-1. By the diagnos-
tic imaging, four patients were confirmed as the cases with
CI after S-1 therapy (0.69%, 95% CI: 0.27–1.77%). CI
occurred in 28–32 days from the start of S-1. All cases were
male and 59–79 years old. Although two cases had a his-
tory of smoking, all cases had no other risk factors for CI.
UFT was prescribed in 216 patients, and no patients had a
diagnosis record of CI within 2 months after the first pre-
scription of UFT. 5-FU was prescribed in 216 patients,
and one patient was confirmed as a case with CI after 5-
FU therapy (0.46%, 95%CI: 0.08–2.58%).

Conclusions: CI occurrence after S-1 and 5-FU therapy
was able to be detected using a hospital database and con-
firmed by the diagnostic imaging.

1007. Immunosuppressants Associated with Progressive
Multifocal Leukoencephalopathy within the US Adverse Event
Reporting System

Niklas Schmedt,1 Frank Andersohn,2 Edeltraut
Garbe.1 1Clinical Epidemiology, BIPS – Institute for
Epidemiology and Prevention Research GmbH, Bremen,
Germany; 2Charité Berlin, Institute for Social Medicine,
Epidemiology and Health Economics, Berlin, Germany.

Background: Progressive multifocal leukoencephalopathy
(PML) is a rare demyelinating disease of the central ner-
vous system. In the last years, it has gained particular
attention as an adverse drug reaction (ADR) of immuno-
suppressive drugs.

Objectives: To investigate the association of PML and im-
munosuppressants using a disproportionality analysis of
spontaneous reports.

Methods: Within the US Adverse Event Reporting Sys-
tem, we analysed all reports of adverse drug reactions,
submitted to the US Food and Drug Administration
between January 1, 2004 and September 30, 2010. As
cases, we identified all patients with a code for PML
according to the Medical Dictionary for Regulatory
Activities. Patients with other ADRs were considered as
non-cases. All patients were classified as either exposed or
not exposed to all immunosuppressants (L04) according
to the Anatomical Therapeutic Chemical classification
system. For all drugs, we calculated reporting odds ratios
(ROR) of PML compared to all other drugs using logistic
regression analysis. In addition to crude estimates, we con-
ducted a multivariate analysis including all immunosup-
pressants reported with PML. A signal for a drug was
defined by the following: a ROR>2, p < 0.05 and ADR
reports for the drug in at least three PML cases.

Results: In total, N = 1,998,513 patients were eligible for
analysis. N = 726 were PML cases, N = 1,997,787 had
another ADR. The majority of PML cases were reported
in patients with lymphoproliferative disorders or leuke-
mias (33.3%) and autoimmune disorders (29.9%). In uni-
variate analyses, we found a signal for nine out of 34
immunosuppressants (azathioprine, cyclosporine, ef-
alizumab, leflunomide, methotrexate, mycophenolate mo-
fetil, natalizumab, sirolimus and tacrolimus). In the
multivariate analysis, a signal was no longer present for
cyclosporine and sirolimus.

Conclusions: Our study revealed signals of PML for a
substantial number of immunosuppressants, including
some drugs less considered so far, e.g., leflunomide or aza-
thioprine. Further research is needed to quantify possible
interactions and the influence of individual drugs.
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1008. Relative Risk of Myeloid Neoplasms in Patients with
Autoimmune Disease

Amanda B Wilson,1 Marianne N Prout,1 Tuhina Neogi,2

Susan Jick.3 1Epidemiology, Boston University School of
Public Health, Boston, MA, United States; 2Clinical
Epidemiology Unit and Rheumatology, Department of
Medicine, Boston University School of Medicine, Boston, MA,
United States; 3Boston Collaborative Drug Surveillance
Program, Boston University School of Medicine, Lexington,
MA, United States.

Background: Myeloid neoplasms (MNs) are a subset of
hematologic malignancies that include myelodysplastic
syndromes (MDS), chronic myeloproliferative disorders
(CMPD), and acute myeloid leukemia (AML). It has been
suggested that abnormalities of the immune system may
be responsible for MNs, but it is unknown if specific auto-
immune disorders increase the risk. Previous studies have
been unable to separate the effects of autoimmune disease
from that of the treatment for the disease on the risk of
MNs.

Objectives: To estimate the effects of a history of autoim-
mune disease, both with and without exposure to treat-
ments, on the risk of MNs, by MN subtype.

Methods: We conducted a nested case–control study
using the General Practice Research Database. Incident
cases of MNs were identified and up to four controls were
matched to each case. Exposure was defined as a diagnosis
of a specified autoimmune disorder prior to the index date
and subclassified by types of treatments received. We used
conditional logistic regression to estimate the crude and
adjusted ORs for MNs, by subtype, compared with
patients with no history of autoimmune disease.

Results: We identified 3,196 cases (849 MDS, 1,924
CMPD, 398 AML and 25 unknown) who met our inclu-
sion criteria. There was a slightly increased risk of MDS
in patients with any autoimmune disease (OR 1.5, 95%
CI 1.1, 2.0). The risk of MDS in patients with 10 + year
history of autoimmune disease was greater: OR 2.1, 95%
CI 1.4–3.2. The increased risk of MDS was present in
both treated (OR 1.2 95% CI 0.8–1.9) and untreated (OR
1.7 95% CI 1.2–2.5) patients. There was an increased risk
of AML in patients who were treated with multiple treat-
ments (OR 3.1 95% CI 0.8–12.0), but not in untreated
patients (OR 0.8, 95% CI 0.4–1.5). There was no effect on
the risk of CMPD.

Conclusions: Both the underlying autoimmune disease
and treatment for the disease increased the risk of MDS,
and there is evidence for a potentially increased risk of
AML in treated patients. Neither autoimmune disorders
nor their treatment appear to be associated with an
increased risk for CMPD. These data will aid in the inter-
pretation of other studies where treatment information is
not available.

1009. Chronic Comorbidities and Chemotherapy-Induced
Febrile Neutropenia (FN) in Breast Cancer Patients

Victoria M Chia,1 John H Page,1 Roberto Rodriguez,2 Su-
Jau Yang,2 Julie Huyhn,2 Michelle McGuire,2 Chun
Chao.2 1Center for Observational Research, Amgen,
Thousand Oaks, CA, United States; 2Department of Research
and Evaluation, Southern California Permanente Medical
Group, Pasadena, CA, United States.

Background: Clinical guidelines recommend granulocyte-
colony stimulating factors (G-CSF) be used in cancer
patients when FN risk is >20%. Chemotherapy regimen
is a key determinant of FN risk, but patient characteristics
such as chronic comorbidities may modify this risk fur-
ther.

Objectives: To determine the association of chronic com-
orbidities and FN in breast cancer patients.

Methods: Incident breast cancer cases who received che-
motherapy were identified from Kaiser Permanente
Southern California (2000–2009). Those who had prophy-
lactic G-CSFs or dose-dense chemotherapy were excluded.
Comorbidities, including cardiovascular, liver, renal, and
metabolic disorders, were assessed prior to cancer diagno-
sis, and identified by ICD-9 codes or disease registries. FN
was assessed only in the first chemotherapy cycle, and
identified by absolute neutrophil count (ANC), ICD-9
codes for neutropenia and fever, or hospitalization with
bacterial/fungal infection. A separate logistic regression
model was used to estimate the propensity score for each
comorbidity of interest; covariates included patient char-
acteristics and other comorbidities. A Cox model, adjust-
ing for the propensity score, was used to determine
associations between each comorbidity and FN. We also
evaluated Cox models that additionally adjusted for can-
cer stage, baseline ANC, chemotherapy regimen, and dose
reduction.

Results: Of the 7,165 breast cancer patients who received
chemotherapy, the mean age was 55.4 years, and the
majority had localized (46%) or regional (49%) disease at
diagnosis. There were 337 (4.7%) patients that had FN in
the first chemotherapy cycle. Congestive heart failure
(HR = 3.2, 95% CI [1.3–6.4]), osteoarthritis (HR = 2.0
[1.4–2.8]), previous cancer (HR = 4.2 [1.6–8.7]), and thy-
roid disorder (HR = 1.7 [1.1–2.3]) were statistically sig-
nificantly associated with an increased FN risk. These
estimates were similar to those that also adjusted for can-
cer stage, ANC, chemotherapy regimen and dose reduc-
tion.

Conclusions: Our findings suggest that several chronic
comorbidities may be associated with FN risk in the first
chemotherapy cycle among breast cancer patients not
already receiving prophylactic G-CSFs.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.

ABSTRACTS OF THE 28TH
ICPE 2012 467



1010. Liver Enzyme Elevations in Patients with Solid Tumors

Sumitra Shantakumar,1 Beth Nordstrom,2 Kathy Fraeman,2

Weixu Luo,2 Sarah Landis.1 1Research and Development,
GlaxoSmithKline, Research Triangle Park, NC, United States;
2United BioSource Corporation, Lexington, MA, United
States.

Background: Liver dysfunction is a known complication
in cancer, but little is known about the epidemiology of
hepatotoxicity in cancer patients.

Objectives: To estimate the incidence of liver enzyme ele-
vations in patients with solid malignancies.

Methods: Adult patients with an initial diagnosis of one
of 11 types of solid tumors between January 2000 and
April 2008 were identified from outpatient oncology clinic
data in the Varian Medical Oncology EMR database. The
cohort included patients with normal liver enzyme levels
at baseline and at least one follow-up liver function test.
Incidence rates of liver enzyme elevations in the follow-up
period were calculated overall, and by chemotherapy
exposure status. Time to the first elevation and time to
return to normal after an elevation were also estimated. A
Poisson regression model sought predictors of any liver
enzyme elevation from among baseline demographic and
disease factors, as well as time on and off chemotherapy
during follow-up.

Results: The cohort of 11,452 patients had a mean age of
62 years at diagnosis; 66.1% were female, and most had
breast, lung, or colorectal cancer. Of 57.4% of patients
experienced a liver enzyme elevation, at a median of
140 days after initial cancer diagnosis. The incidence of
any elevation was 64.60 cases per 100 person-years (95%
confidence interval [CI]: 49.81–82.40) and was consider-
ably higher during periods of chemotherapy use than non-
use (263.11 and 44.13 per 100 person-years, respectively).
Most patients with a liver enzyme elevation during chemo-
therapy showed a return to normal levels without stopping
chemotherapy. Concomitant ALT and bilirubin elevations
suggestive of Hy’s Law was rarely found, occurring in
<1% of each cancer group except for melanoma, soft tis-
sue sarcoma, and gastric cancer (<2% each). Poisson
regression analysis showed that chemotherapy exposure
was strongly associated with increased risk of liver enzyme
elevation (rate ratio: 4.98; 95% CI: 4.69–5.29).

Conclusions: More than half of the patients with solid
tumors were found to have liver enzyme abnormalities
after cancer diagnosis. Chemotherapy use was associated
with frequent but transient elevations.

1011. Incidence of New-Onset Hypertension in Cancer
Patients

Sumitra Shantakumar,1 Kathy Fraeman,2 Sarah Landis,1

Weixu Luo,2 Beth Nordstrom.2 1Research and Development,
GlaxoSmithKline, Research Triangle Park, NC, United States;
2United BioSource Corporation, Lexington, MA, United
States.

Background: Reports of hypertension as an adverse event
with cancer treatment need to be considered within the
context of the natural history of hypertension in cancer
patients.

Objectives: To estimate incidence rates of new-onset
hypertension in patients with solid malignancies.

Methods: Adult patientswith breast, lung, colorectal, pros-
tate, head and neck, melanoma, ovarian, renal, connective/
soft tissue, gastric, and cervical cancer were identified from
the Varian Medical Oncology electronic medical record
database from US outpatient oncology practices. Patients
were normotensive for 30 days before first cancer diagnosis
and had >1 blood pressure (BP) measurement after diag-
nosis. Incidence rates (IRs) of hypertension, categorized as
moderate, severe, and crisis levels, were calculated overall
and separately for periods of chemotherapy exposure and
non-exposure. Cox proportional hazards regression was
used to develop separate predictive models for moderate or
higher, severe or higher, and crisis-level hypertension.

Results: Of 25,090 qualifying cancer patients, mean age
was 61 years. The most common tumor types were breast
(36.1%), lung (25.6%), and colorectal (16.0%). IRs of
hypertension decreased with increasing severity level, from
27.3 cases per 100 person-years (PY) for moderate, 12.4/
100 PY for severe, and 2.8/100 PY for crisis-level hyper-
tension. Across all cancer types, adjusted Cox models
found a 2- to 3.5-fold increase in risk of moderate hyper-
tension associated with chemotherapy exposure. Severe
and crisis-level hypertension showed greater variability in
risk by type and line of therapy but still indicated an over-
all increase with chemotherapy exposure.

Conclusions: Although new-onset moderate hypertension
was relatively common, crisis-level hypertension occurred
in <5% of patients with solid tumors. Chemotherapy use
appeared to be associated with elevated risk of hyperten-
sion at each severity level, but BP monitoring was more
frequent during chemotherapy. These results provide data
on the natural history of hypertension in cancer patients.

1012. The Changing Pattern of Aflatoxins Exposure and Its
Risk of HCC in Egypt

Mohamed A Hamzawy. Pharmacology and Toxicology,
College Pharmacy, Misr University for Science? Technology,
Egypt

Background: Aflatoxins are important food-borne myco-
toxins and potent liver carcinogens that frequently con-
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taminate cereals in developing countries such as Egypt.
The burden of aflatoxins exposure has been dramatically
increased during the past 10 years.

Objectives: This study aims to determine prevalence of
aflatoxin exposure in either healthy people or patients in
Egypt.

Methods: A systematic search from 1st January 2002 to 1st
January 2012 of MEDLINE, Science Direct and World
HealthOrganisation databaseswas undertaken for relevant
articles using the following terms (aflatoxin and Egypt),
(aflatoxicosis and Egypt), (mycotoxin and Egypt), (afla-
toxin prevelance and Egypt). We calculated mean preva-
lence for aflatoxin exposure among the populations of
interest and examined differences in prevalence by descrip-
tive features, including age, year and geographic region.

Results: Prevalence of aflatoxin b1 exposure was 91%
and 40% among cirrhotic and hepatocellular carcinoma
(HCC) patients, respectively. Incidence of aflatoxins expo-
sure in male was higher than female (82.5% vs. 17.5%).
Aflatoxins exposure has been determined in maternal milk
as aflatoxin (M1) in 49.6%, although aflatoxin b1exposure
had been 63% and 38% in infants and children, respec-
tively.

Conclusions: The findings of this study document the dif-
ferent level of aflatoxin exposure at healthy people or
patient either in male or female at different age. This pop-
ulation-based registry offers the opportunity for careful
representative studies for afltoxins exposure. It can be con-
cluded that significant increase of aflatoxins exposure is
one of the major risk of HCC in Egypt and need for feasi-
ble intervention strategy to reduce and prevent afltoxins
exposure as well as gama radiation for cereals, early moni-
toring for the highly risk people.

1013. Preliminary Results from the Pilot Phase of a Chinese
Hospital-Based Epidemiologic Study of Stomach Cancer
(CHESS): Tumor Characteristics, Treatment Patterns and
Clinical Outcomes

Fei Yan,1 Naiqing Zhao,1 Yongzhe Piao,2 Lisa Wang,3 Yang
Cao,2 Qun Wang,1 Laura Chu,3 Wei Dong,2 Zhenbin
Shen.4 1School of Public Health, Fudan University, Shanghai,
China; 2Roche Product Development Center In Asia Pacific,
Shanghai, China; 3Genentech, Inc, South San Francisco,
United States; 4Department of General Surgery, Zhongshan
Hospital, Shanghai, China.

Background: Stomach cancer (SC) is the fourth most
common malignancy in the world and the highest inci-
dence rates are found in Asia. Although the diagnosis and
treatment of SC have improved over the last two decades
in China, clinical and survival data are limited.

Objectives: This epidemiologic study aims to collect data
and describe tumor characteristics, treatment patterns and
outcomes in SC patients (pts), and support future benefit-
risk assessments on SC therapies.

Methods: This is an observational cohort study designed
to follow pts with stomach or gastroesophageal junction
cancer seen at the General Surgery Department of a lead-
ing hospital in China – Shanghai Zhongshan Hospital.
We describe an initial pilot study involving retrospective
medical chart review of pts seen at the department (dept)
from January 2009 to March 2011 to assess feasibility of
data collection tool and extent of available data. Propor-
tions, means, medians and ranges were used.

Results: A total of 110 SC pts (68% male) were included
in this pilot study with a median age of 61 years. Seventy-
seven percent of the pts lived in urban areas and 23%
lived in rural areas. Since pts were identified through the
surgical dept, all pts received surgery (20% laparoscopic
and 80% laparotomy). Ninety-two percent of pts achieved
a R0 resection. The majority of resectable SC pts pre-
sented with a tumor that had already invaded the muscu-
laris. Postoperative pathology results indicated that
15.7% of pts were stage IA, 6.5% IB, 6.5% IIA, 6.5%
IIB, 16.7% IIIA, 14.8% IIIB, 24.1% IIIC, and 9.3% IV
according to 7th American Joint Committee on Cancer
staging system. Severe dysplasia was diagnosed in 2%; the
remaining 98% were cancer.

Conclusions: The pilot phase of this study was successfully
completed. A larger SC cohort which may include up to
2000 pts (identified both retrospectively and prospectively)
from this hospital is planned. Surgery/pathology and med-
ical treatment (e.g., chemotherapy) data will be collected
and may aid in improving screening, diagnosis and treat-
ment strategies for SC patients.

1014. Epidemiology of Metastatic Pancreatic Cancer in the
United States and Selected European Countries

Victor M Gastanaga,1 Christine Bui,2 Lia Gutierrez,3 Aliki
Taylor,4 Michael A Kelsh.1 1Center for Observational
Research, Amgen Inc., Thousand Oaks, CA, United States;
2RTI Health Solutions, Research Triangle Park, NC, United
States; 3RTI Health Solutions, Barcelona, Spain; 4Center for
Observational Research, Amgen Ltd., Uxbridge, United
Kingdom.

Background: Pancreatic cancer is the 4th and 5th leading
cause of cancer death in the US and the European Union,
respectively. Overall 5-year survival is 5% and median
survival is about 6 months for metastatic disease.

Objectives: Compile epidemiological data on metastatic
pancreatic cancer and describe incidence, prevalence, and
survival in the US, Germany, France, UK, Spain, and
Italy.

Methods: We conducted an electronic literature search to
identify published population-based epidemiological stud-
ies. We also compiled epidemiological data from 4 popula-
tion-based registries: US SEER, the European Cancer
Observatory (ECO), the European Cancer Registry (EU-
ROCARE), and the Scottish Cancer Registry (SCR).
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Results: Age-adjusted incidence of pancreatic cancer in
the US was 9.1 per 100,000 for all stages and 4.8 per
100,000 for metastatic disease as reported by SEER. Age-
adjusted incidence rates for all stages in Europe ranged
from 8 to 10.6 per 100,000 in Spain and Germany, respec-
tively, as reported by ECO. Ten-year limited duration
prevalence in SEER was 2.2 per 100,000 for cancers classi-
fied as metastatic at diagnosis. Prevalence rate of pancre-
atic cancer in Scotland at end of 2007 was 8.3 per 100,000
based on diagnoses for all stages made in the previous
20 years (SCR). Percentage of patients presenting with
metastatic disease at diagnosis in the US ranged from
33.4% to 54%, although the fraction with unknown stage
was as high as 34.1%. US SEER data for metastatic dis-
ease report 1-, 2-. and 5-year survival rates of 11.2%,
3.0%, and 0.7%, respectively. A Spanish study reported
1-, 2-, and 5-year survival rates of 17%, 4.2%, and 0.6%,
respectively, for all stages. According to EUROCARE
data for all stages, 1-year survival ranged from 10.7% in
Northern Ireland to 22.8% in France, and 5-year survival
ranged from 2.1% in Northern Ireland to 5.8% in France.

Conclusions: Survival data for metastatic pancreatic can-
cer are available in the literature, but incidence or preva-
lence rates are not. The SEER registry reports incidence,
prevalence, and survival for patients with metastases at
time of diagnosis. European registries report epidemiolog-
ical data without breakdown by disease stage.

1015. Renal Impairment after Chemotherapy in Lung (LC),
Colorectal (CRC), and Breast Cancer (BC) Patients (pts) from
the Henry Ford Health System (HFHS) Tumor Registry

Marianne Ulcickas Yood,1,2 Laura Chu,3 Mahmoud
Loghman-Adham,4 Karen Wells,5 Deborah Casso,1 Wei
Dong,3 Susan A Oliveria.1 1EpiSource, LLC, Newton, MA,
United States; 2School of Public Health, Boston University,
Boston, MA, United States; 3Genentech, Inc, South San
Francisco, CA, United States; 4Hoffman-LaRoche, Nutley,
NJ, United States; 5Department of Public Health Sciences,
Henry Ford Hospital, Detroit, MI, United States.

Background: Renal impairment is a common comorbidity
in cancer pts. It can delay excretion and alter metabolism
of anticancer drugs leading to further renal toxicity.

Objectives: The objective of this study was to determine
the proportion of pts with renal impairment, defined as
the presence of proteinuria (PR), acute kidney injury
(AKI), or chronic kidney disease (CKD), after chemother-
apy (chemo) initiation.

Methods: LC, CRC, and BC pts newly diagnosed
between 2000 and 2007 (regardless of prior renal status)
were identified using the HFHS tumor registry, with fol-
low-up through March 2009. AKI was defined based on
RIFLE (severity categories only) using lab data within
1–7 days after chemo initiation. CKD was defined based
on NKF-KDOQI criteria and lab data up to 1 year
after chemo initiation. Proteinuria was defined as pro-

tein/creatinine >30 mg/g within 3 months after chemo
initiation. Descriptive statistics include proportions strat-
ified by renal impairment status (yes, no) at cancer diag-
nosis.

Results: We identified 1,896 LC, 1,088 CRC, 1,611 BC
chemo treated pts. Median age for all pts was 66 years.
For LC and CRC, 56% and 51% were men, respectively.
The proportion of pts with renal impairment after chemo
by tumor type was the following: LC (AKI = 23.4%;
CKD = 48.2%; PR = 0.4%); CRC (AKI = 20.3%;
CKD = 55.7%; PR = 0.1%); BC (AKI = 7.8%;
CKD = 63.9%; PR = 0.6%). Pts with pre-existing renal
impairment at cancer diagnosis were more likely to have
impairment after chemo (LC: AKI 19.8% vs. 33.4%,
CKD 27.5% vs. 58.4%; CRC: AKI 17.5% vs. 38.4%,
CKD 23.3% vs. 71.4%; BC: AKI 6.8% vs. 15.3%, CKD
29.5% vs. 79.1%).

Conclusions: In LC, CRC, and BC pts, the proportion of
pts with renal impairment after chemo initiation was high.
Extent of renal impairment, especially AKI, appears to be
associated with tumor type. Older age, as in this HFHS
cohort, is associated with higher prevalence of CKD.
Renal function should be closely monitored, particularly
among pts with pre-existing renal impairment, and pre-
ventive measures implemented to minimize further toxicity
after treatment.

1016. Epidemiology of Cardiovascular Diseases in the General
and Cancer Populations

Yuer Yan,1 Frank Delisle,1 Rohit Noghan,2 Christopher G
Killian,2 Sreenivas Pandit,2 Shahab Hasnain.2 1Global
Patient Safety, Eli Lilly and Company, Indianapolis, IN,
United States; 2Global Patient Safety, Eli Lilly and Company,
Erl Wood Manor, United Kingdom.

Background: Cardiovascular (CV) diseases have been pre-
valent in the general population; however, population-
based studies quantifying the epidemiology of different
CV diseases in the cancer population have been limited.

Objectives: To estimate the incidence rates, prevalence
and trend of five different CV diseases (coronary heart dis-
ease, arrhythmia, heart failure, myocardial disorder, and
pericardial disorder) among cancer patients relative to the
general population in a large US insurance database.

Methods: Thomson Reuter’s MarketScan Database from
January 2004 to December 2009 was utilized to estimate
the incidence rate and prevalence of 5 CV diseases. Cases
were identified at the first diagnosis of CV diseases based
on ICD-9 codes. Only one occurrence of each CV disease
of interest was counted, selecting the earliest claim as the
event date. Incidence rates in the cancer population (trea-
ted and untreated) were calculated by dividing the number
of new cases by person-years.

Results: Prevalence of coronary heart disease, arrhythmia,
heart failure, myocardial disorder, and pericardial disor-
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der during 2004–2009 was 4.4%, 4.0%, 1.8%, 0.7%, and
0.2%, respectively, in the general population, whereas the
prevalence in the cancer population was much higher
(16.6%, 14.9%, 7.3%, 2.5%, 0.8%, respectively). Yearly
prevalence of these five major CV diseases slightly
increased from 2004 to 2009; however, no significant vari-
ation has been noted in the trend. Incidence rates of these
five CV diseases were 5.7, 5.7, 2.7, 0.9, 0.3, per 100 person-
years, respectively, in the cancer population. Incidence
rates of CV diseases increased with age, and males had rel-
atively higher incidence rates in all CV disease categories
studied.

Conclusions: To our knowledge, this is the first report
quantifying the epidemiology of 5 different CV diseases in
a large US cancer population compared to the general
population. The incidence rates and prevalence of CV dis-
eases in the cancer population are substantial and
increased with age.

1017. Comorbidity Burden and Concomitant Medication Use
for Patients with Brain, Colorectal, Breast, or Ovarian Cancer
in an Employer Group Database

QuynhChau D Doan,1 Annette Beiderbeck,1 Patrick
Reilly.2 1Global Health Economics and Outcomes Research –
Clinical Epidemiology, Abbott Laboratories, Abbott Park, IL,
United States; 2Hiregenics, Inc., Shelby Township, MI, United
States.

Background: Burden of illness of cancer patients can
impact medical decision-making. Previous studies have
often used composite measures to describe comorbidities
and concomitant medication use for cancer patients but
this may not provide sufficient detail for medical decision-
making.

Objectives: The purpose of the study was to investigate
the burden of illness of patients with brain, colorectal
(CRC), breast, or ovarian cancer by providing detailed
description of the prevalence of common comorbidities
and concomitant medications.

Methods: Retrospective cohort analyses were conducted
using the Thomson Reuters Marketscan Research Data-
bases, an employer group database containing medical
and pharmacy claims for 60 million lives. Patients (ages
18–64) were newly diagnosed with brain, CRC, breast or
ovarian between 1/1/2001 and 12/31/2009 and did not
have an ICD-9 for any cancer within 1 year prior to diag-
nosis. To describe patients’ clinical profile, descriptive
analyses (baseline and 6 months post-cancer diagnosis)
were reported for comorbidities cited in literature (hyper-
tension, diabetes, cardiovascular and respiratory disease),
most frequently billed three digit ICD-9 codes, and
chronic medication use (‡90 days supply during study per-
iod) grouped by therapeutic drug class.

Results: During 2001–2009, 4,667 brain, 18,180 CRC,
56,459 breast, and 3,947 ovarian cancer patients were

newly diagnosed. For baseline, overall mean number com-
orbidities per patient was 2.3 and prevalence of hyperten-
sion was 14.1–18.2%, diabetes was 6.6–11.5%, and lipid
disorder was 10.3–13.2% among the cancer types; preva-
lence decreased during post-diagnosis period except for
diabetes in brain cancer patients. Antidepressants, cardiac
drugs, and thyroid hormones were among the top 10 ther-
apeutic drug class during the pre- and post-diagnosis peri-
ods for all four cancer types.

Conclusions: Brain, CRC, breast and ovarian cancer
patients bear significant burden of illness with numerous
comorbidities and medication use. Due to potential for
drug-disease contraindications and drug-drug interactions,
burden of illness should be considered when treating
patients for their cancer.

1018. Perfil Epidemiológico, Clı́nico y Terapéutico Del asma
en Rabat (Marruecos): Estudio Multicéntrico

Imane Ghanname,1 Samir Ahid,1 Serge Arnaul Ebongue,2

Hicham Janah,2 Mouna Soualhi,3 Asmaa Wahid,4 Leila
Herrak,5 Yahia Cherrah.1 1Equipo de Investigación de la
Farmacoepidemiologı́a y Farmacoeconomı́a, Laboratorio de
Farmacologı́a y Toxicologı́a, Facultad de Medicina y
Farmacia, Rabat, Morocco; 2Departamento de Neumologı́a,
Hospital Millitaire Mohammed V, Rabat, Morocco;
3Departamento de Neumologı́a, Hopital My Youssef, Rabat,
Morocco; 4Departamento de Hispánicas, Máster Especializado
en Traducción y Comunicación, Universidad HassanII,
Facultad Ain Choq, Casablanca, Morocco; 5Departamento de
Neumologı́a, Hopital Ibn Sina, Rabat, Morocco.

Background: El asma es un problema de salud pública, y
los pacientes asmáticos representan el 7% de los pacientes
que acudan a consultas en neumologı́a.

Objectives: El objetivo de este estudio es describir el perfil
clı́nico-epidemiológico y terapeutico del asma en la ciudad
de Rabat.

Methods: Se trata de un estudio multicentrico prospectivo
observacional, iniciado en sptiembre de 2010. Este estudio
es sobre pacientes asmáticos, vistos en consulta en tres
centros de Neumologı́a del Hospital Universitario de
Rabat.

Results: Se recopilaron 220 pacientes asmáticos entre
3,150 pacientes que acudaron a las consultas. Of 129 pa-
cientes (58.7%) han sido vistos en consulta durante la tem-
porada seca. El grupo de edad más frecuente fue de 30 a
35 años. El ratio del sexo fue 0.4. Se halló dificultad respir-
atoria en todos los pacientes y tos nocturna en el 30% de
ellos. Existe herencia en 45% y 66% de los pacientes pade-
cen factores endógenos (reflujo gastroesofágico) o exóge-
nos (tabaquismo, alérgenos, clima, etc.). Se realizó
espirometrı́a en 31 caso con la cual se detectó un sı́ndrome
obstructivo reversible en nine pacientes. Se realizó radiog-
rafı́a a todos los pacientes. El asma está controlada o par-
cialmente controlada en 84,4% de los casos. El
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tratamiento de fondo fue a base de la combinación de b2-
mimeticos de acción larga con corticoides en el 37.6% de
los casos ó a base de corticoides inhalados en 44% de los
casos. Un tratamiento adyuvante a base de antihistamı́ni-
cos H1 ó de antibióticos ha sido prescrito en 75 pacientes.

Conclusions: Se deduce que el perfil del asma es similar a
los otros paı́ses. En cambio existe una diferencia en su
manejo. La estandarización del manejo del asma en Rabat
es necesaria para optimizar los cuidados y reducir los cos-
tes.

1019. Clinical and Therapeutic Aspects in Asthma: A
Multicenter Study

Imane Ghanname,1 Samir Ahid,1 Serge Arnaul Ebongue,2

Hicham Janah,2 Mouna Soualhi,3 Leila Herrak,4 Yahia
Cherrah.1 1Research Team of Pharmacoepidemiology and
Pharmacoeconomics – Faculty of Medicine and Pharmacy of
Rabat, University Mohammed V – Souissi, Rabat, Morocco;
2Service de Pneumologie, Mohammed V Military Training
Hospital, Rabat, Morocco; 3Service de Pneumologie, My
Youssef Hospital, Rabat, Morocco; 4Service de Pneumologie,
Ibn Sina Hospital, Rabat, Morocco.

Background: In Morocco asthma remains a public health
problem. The implementation of a standardized manage-
ment of asthma, with a good criteria cost-effective access
to the majority of our patients, could improve the quality
of life and lower health care costs.

Objectives: The objective of this study is to describe the
clinical and therapeutic aspects of asthma in Rabat.

Methods: This is a prospective observational multicenter
study still in progress relating to asthma diagnosed
between in more than 3 months, seen in consultation in
Rabat University Hospital’s Respiratory-phtisiology Ser-
vices and started in September 2010.

Results: One hundred twenty patients, aged between 17
and 64 years old with a female predominance (77.6%)
were seen in consultation, 71 patients (58.7%) were
recruited during the dry season (June–October). Asthma
was Well Controlled in 43%, not Well Controlled in
26.6% and Very Poorly Controlled in 33.4%. The notion
of family atopy was found in 79 cases (39.7%). Active
smoking was found in seven patients (5.5%). Dust is the
main trigger of asthma, alone or in combination with
other factors: Mold, physical effort...etc. Allergic rhinitis
and gastroesophageal reflux are the most encountered
associated pathologies and constitute the main risk fac-
tors at the same time triggering and aggravating the dis-
ease. Chest radiography was performed in 10 cases
(7.7%). and has revealed no pathological image. Spirom-
etry, performed in 17 cases of which 17.6% are reversible.
The obstructive syndrome was noted in five patients. The
association beta 2 adrenergic agonists/glycolcorticoster-
oids was used in 37.6% of cases. Inhaled glycocorticos-
teroids alone were used in the treatment of bottom 44%

in case of persistent asthma mild to moderate. The use of
short-acting inhaled beta 2 adrenergic agonists way is rec-
ommended in all patients for the prevention of exacerba-
tions, regardless of the level of control and long-term
treatment. Adjuvant therapy was prescribed in case of
associated pathology (allergic rhinitis and gastroesopha-
geal reflux).

Conclusions: Well controlled asthma remains the pre-
dominant clinical form and inhaled glycocorticosteroids
alone remains the basic treatment of choice for our
patients.

1020. Abstract withdrawn by author.

1021. Abstract withdrawn by author.

1022. Pharmacists’ Management in Early Symptoms of
Influenza or ENT Disorders

Karine Danno,1 Brigitte Cognet-Dementhon,2 Geneviève
Thévenard,3 Gérard Duru,4 François-André Allaert,5 Marie-
France Bordet.1 1Laboratoires BOIRON, Sainte-Foy-lès-
Lyon, France; 2Pharmacie COGNET-DEMENTHON,
Lagnieux, France; 3Pharmacie THEVENARD, Quincieux,
France; 4CNRS/Université Claude Bernard, Lyon, France;
5CEREN ESC/DIM CHU, Dijon, France.

Background: More and more patients directly approach
their pharmacist to be adviced for flu like syndrome and
ear, nose, and throat (ENT) disorders. However, little is
know about this practice, with no pharmacoepidemiologi-
cal data available.

Objectives: The objective of this study was to describe the
clinical profile of patients who presented the early symp-
toms of influenza or ENT disorders and their manage-
ment by pharmacists in term of dispensed treatment,
clinical benefit and patient satisfaction.

Methods: We conducted a prospective observational
study where randomly selected pharmacies in France from
November 2010 to March 2011 were asked to include each
week the first 10 patients, aged 12 years and older present-
ing flu-like symptoms or ENT disorder, appeared
<36 hours. The clinical evolution of these patients was
assessed after three days by a clinical research associate
through a telephone interview. Comparisons between
symptoms evolution related to the pharmaceutical advice
were conducted with Chi-squared tests or analyses of vari-
ance.

Results: Of 573 patients from 133 pharmacies were
included in the study. Allopathic treatment alone was dis-
pensed to 428 patients (74.7%), homeopathy treatment
(alone or combined) to 145 patients (25.3%) constituting
two groups. The most frequently allopathic medicine dis-
pensed was paracetamol and for homeopathic medicine
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Oscillococcinum. At inclusion, patients receiving homeo-
pathic treatment are younger than those receiving only
allopathic treatment. They notified more pronounced
symptoms such as more frequent chills (53.1% vs. 31.8%,
p < 0.0001), body aches/muscle pain (49.0% vs. 35.3%
p < 0.01), fatigue (54.5% vs. 41.4%, p < 0.01), hoarse-
ness (31.0% vs. 21.7% p < 0.05), sneezing (38.6% vs.
26.4% p < 0.01) and fever (40.7% vs. 32.0%,
p = 0.0569). Nevertheless after three days of follow-up,
both groups presented a comparable clinical improve-
ment.

Conclusions: This study highlights the position of homeo-
pathic treatment in the pharmacist’s advice provided to
patients with flu like symptoms and ENT disorders. After
three days of follow-up, the clinical improvement of
patients is comparable in both groups.

1023. Persistence and Appropriateness of COPD Drug
Treatment in a Real-world Setting: The OUTPUL Study

Mirko Di Martino,1 Lisa Bauleo,1 Nera Agabiti,1 Ursula
Kirchmayer,1 Luigi Pinnarelli,1 Riccardo Pistelli,2 Danilo
Fusco,1 Marina Davoli.1 1Department of Epidemiology,
Lazio regional Health Service, Rome, Italy; 2Department of
Respiratory Physiology, Catholic University, Rome, Italy.

Background: Chronic Obstructive Pulmonary Disease
(COPD) is the fourth leading cause of death in the world.
Regular treatment with long-acting bronchodilators needs
to be maintained in order to control symptoms. No clini-
cal guidelines recommend the use of inhaled corticoster-
oids (ICS) alone. Limited information on real-world
treatment patterns exists.

Objectives: To describe patterns of drug utilization
among COPD patients, to measure treatment discontinu-
ity and assess its predictors.

Methods: A cohort of patients resident in the Lazio region
and discharged from hospital with diagnosis of COPD in
2006–2007 was enrolled and observed in a two-years fol-
low-up period. Follow-up was segmented in 6 months
time-windows, in order to dynamically evaluate prescrip-
tions of long-acting beta-agonists (LABA), tiotropium
and ICS. Patients were classified into the following mutu-
ally exclusive groups: never treated, late start of treatment,
discontinued, regularly treated. Discontinuation was
defined as any interruption of treatment for at least
6 months. Multivariate logistic regression was performed
to analyze predictors of treatment discontinuity.

Results: About 8,000 patients were included in the study,
55% were males, the mean age (SD) was 74 (10) years.
More than 16% of patients did not use any long-acting
bronchodilators or ICS through the entire follow-up per-
iod and about 7% began treatment more than 6 months
after the COPD hospital discharge. Moreover, 31% of
patients discontinued treatment during the 2 years follow-
ing hospitalization. About 3,700 patients (46%) have been

regularly treated with the study drugs but, among these,
more than 1,000 patients used ICS alone for at least
6 months. Predictors of long-acting bronchodilators dis-
continuity were: female gender, psychiatric illness, cere-
brovascular disease, obesity, heart failure, chronic
nephropathy and area of residence.

Conclusions: In clinical practice, the COPD pharmaco-
therapy is definitely inconsistent with clinical guidelines.
Appropriate recognition of factors associated with treat-
ment discontinuation is expected to result in an improved
doctor-patient relationship and in a consequent better
control of disease.

1024. Abstract withdrawn by author.

1025. Targets for Interventions To Optimize
Pharmacotherapy in Asthma COPD Patients

Job FM van Boven,1 Ada GG Stuurman-Bieze,2 Eric G
Hiddink,2 Sipke T Visser,1 Maarten J Postma,1 Stefan
Vegter.1 1Pharmacy, University of Groningen, Groningen,
Groningen, Netherlands; 2Health Base Foundation, Houten,
Netherlands.

Objectives: To provide targets for tailored interventions
by identifying suboptimal pharmacotherapy in asthma
and COPD patients. Study design: Drug-utilization study
using a large prescription database.

Methods: Drug dispensing data for 2009 were retrieved
from the IADB.nl database. Via different analyses possi-
ble suboptimal pharmacotherapy was depicted. Topics
included frequent use of SABA, combination therapy with
b-blockers, exacerbations and ICS, incidence of oral can-
didiasis following ICS initiation and combination therapy
of LABA and ICS.

Results: Of 36% of patients identified as asthmatic did
frequently use SABA. Of 29% of this group did not
receive any preventive medication. About 15% of the
asthmatics and 5% of the COPD patients prescribed b-
blockers is prescribed non-cardio selective b-blockers.
Half of the COPD patients with two or more exacerba-
tions per year are prescribed ICS. Prescription symmetry
analysis showed a sequence ratio of 2.56 (95% CI 2.01–
3.27) for oral candidiasis medication following ICS initia-
tion in chronic ICS users. Prescription of a LABA without
an ICS to asthmatics is 3%. Asthma patients receiving
one single inhaler containing both a LABA and an ICS is
92%.

Conclusions: The outcomes of this study offer perspectives
for pharmacists and GPs to develop tailored interventions
to improve pharmacotherapy in asthma and COPD
patients.

� 2012 The Authors
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1026. Astro-Lab Project: Assessment of the Safety of Long-
Acting Beta Agonists (LABAS) in Asthma by Combining
Health-Care Databases and Direct Patient Follow-Up): Focus
on Detailed Pattern of Use of Therapy

Eric H Van Ganse,1,2 on behalf of ASTRO-LAB
group. 1Pharmacoepidemiology, CHU Lyon, Claude Bernard
University UMR5558-CNRS, Lyon, France; 2Croix-Rousse
University Hospital, Lyon, France.

Background: The efficacy of long-acting b-agonists
(LABAs) in asthma has been demonstrated but their
safety remains an issue, particularly in children. Although
co-therapy with inhaled corticosteroids (ICs) is recom-
mended in persistent asthma, its inadequate use may con-
tribute to the occurrence of exacerbations. Hence,
differential exposure to ICS and LABAs may be a key
issue to explain poor asthma outcomes related to LABAs,
in monotherapy and with concomitant ICs.

Objectives: To assess the safety of LABAs in children and
adults when used alone and in combination with ICs,
compared with ICs alone, with a specific interest on
detailed patterns of use, and their relationship with
adverse outcomes.

Methods: The current project combines state-of-the-art
approaches, bringing together groups with expertise in
respiratory drug safety research, observational study
design, and patient adherence behaviour. An innovative
approach is proposed, which triangulates, over 2 years of
follow-up, prescription and clinical data from general-
practice databases; delivery data from claims databases,
and data directly obtained by computer-assisted telephone
interviews from study participants about their characteris-
tics, understanding of disease and therapy, and treatment
use. Of 1,500 Children (6–12 years) and 1,500 adults (13–
40 years) with persistent asthma, at risk of adverse out-
comes, will be included, in France and in the United King-
dom.

Results: The observed patterns of use of LABAs and ICs
will be ranked according to the risks of adverse outcomes.
The role of potential differences in patterns of use between
ICS and LABAs will be investigated. The project will also
move beyond the state-of-the-art in adherence research by
incorporating provider-level factors as possible determi-
nants of adherence behaviours.

Conclusions: These data will be of interest to the scientific
community, patients’ associations, physician’s associa-
tions, and regulators with respect to recommendations to
prescribers.

1027. Drug Utilization Patterns for Routine Therapies in
Patients with Cystic Fibrosis

Efe Eworuke,1 Almut G Winterstein.1,2 1Pharmaceutical
Outcomes and Policy, College of Pharmacy, University of
Florida, Gainesville, FL, United States; 2Epidemiology,
Colleges of Medicine and Public Health and Health
Professions University of Florida, Gainesville, FL, United
States.

Background: Drug utilization studies about routine thera-
pies (RT) in patients with cystic fibrosis (CF) are scarce.

Objectives: This study characterizes the changes in RT
and explores associations between RT utilization and
selected patient characteristics.

Methods: We utilized Medicaid data of 26 US states
linked to the National CF Registry from 1999 to 2006 to
establish a cohort of CF patients (0–18 years). We
required patients to have at least 6 months continuous
Medicaid eligibility and at least 1 encounter in the CF reg-
istry in each study year. Annual prevalence for RT was
determined as the proportion of patients with a continu-
ous 30-day drug supply in each study year; estimates were
stratified by disease severity and age. Calculated preva-
lence ratios were adjusted using the Serfling method.

Results: Although mean age increased from 9.6 (95%
Confidence Interval [CI]: 9.3–9.8) in 1999 to 12.4 years
(CI: 12.1–12.7) in 2006, there was no change in mean
forced expiratory volume (FEV1) (83.3%; CI: 81.9–84.7%
vs. 82.6%; CI: 81.4–83.7) and body-mass-index (BMI)
(63.2%; CI: 60.5–65.9% vs. 64.6%; CI: 61.9–67.3); we
observed an increase in the mean weight-for-length
(WFL) in 0–2 year olds (56.3%; CI: 51.4–61.2 % vs.
66.5%; 95% CI: 60.9–72.1). We observed for the follow-
ing RTs at least a 15% increase in prevalence (p > 0.05):
oral macrolide antibiotics (MA) (5.2–32.9%), leukotriene
antagonists (LA) (5.7–23.6%), inhaled corticosteroids
(ICS) (16.2–47.7%) and dornase alfa (DA) (44.3–65.4%).
Subtle increases were observed for inhaled bronchodila-
tors (IBS) (60.8–74.0%), inhaled tobramycin (25.9–
33.7%), oral corticosteroids (OCS) (3.3–4.9%) and pan-
creatic enzymes (85.5–85.8%). Use of the following RTs
decreased: mast cell stabilizers (21.8–4.1%), mucolytics
(5.1–3.5%), oral ibuprofen (4.1–3.1%) and oral bronchod-
ilators (1.0–0.3%). Stratified analyses suggested an
increased use of RTs with age and disease severity except
for ICS, LA and OCS.

Conclusions: During our study period we observed a more
aggressive introduction of routine therapies, especially
MA, DA, ICS, and LA. Future studies assessing efficacy
and safety of these multi-drug regimens may be necessary.
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1028. Dosing Frequency and Adherence to Inhaled
Corticosteroids in Patients with Asthma

Karen E Wells,1 Edward L Peterson,1 Brian K Ahmedani,2 L
Keoki Williams.2,3 1Department of Public Health Sciences,
Henry Ford Health System, Detroit, MI, United States;
2Center for Health Policy and Health Service Research, Henry
Ford Health System, Detroit, MI, United States; 3Department
of Internal Medicine, Henry Ford Health System, Detroit, MI,
United States.

Background: Non-adherence to prescription medications
is common and is associated with poor outcomes. Simpli-
fying dosing regimens for some chronic disease conditions
may result in better adherence; however, little is known as
to the effect of dosing on adherence to asthma mainte-
nance therapy.

Objectives: To determine whether once-a-day dosing is
associated with higher adherence to inhaled corticoster-
oids (ICS) when compared with more-than-once-a-day
dosing among patients with asthma.

Methods: We used claims data from a large healthcare
system to identify patients aged 12–56 years with asthma
seen between January 1, 2006 and December 31, 2010.
The cohort was limited to patients with no prior diagnosis
of congestive heart failure or chronic obstructive pulmo-
nary disease, those not on ICS/long-acting beta-agonist
(LABA) combination therapy, and persons with ‡2 pre-
scription fills for an ICS. Patient follow-up continued
from the initial ICS fill until one of the following: the last
ICS fill in the observation period, a switch of ICS dosing
regimen, or the initiation of ICS/LABA combination ther-
apy. Medication fill events were linked with prescription
information to estimate total days supplied. Adherence
was estimated by calculating a continuous multiple-inter-
val measure of medication availability. Analysis of covari-
ance was used to describe the relationship between
adherence in patients treated with once-a-day verses
more-than-once-a-day ICS therapy.

Results: Among the 244 patients who met the inclusion
criteria, 36% were African American and 65% were
female. Twenty-six individuals were on a once-a-day regi-
men and 218 were on a more-than-once-a-day regimen.
Adherence was higher among those prescribed ICS once-
a-day as compared with more-than-once-a-day ICS ther-
apy (62.6% vs. 40.5%, respectively; p = 0.001). This sig-
nificant difference persisted after adjusting for age, sex,
race, asthma severity, and use of additional asthma con-
troller therapy.

Conclusions: A once-a-day dosing regimen was associated
with higher adherence to ICS therapy. Clinicians should
consider simplifying asthma treatment regimens, especially
if this can be achieved without changing the effective dose
that patients receive.

1029. Prediction of Non-Invasive Ventilation, Mechanical
Ventilation and Mortality among Patients with Acute
Exacerbations of Chronic Obstructive Pulmonary Disease: A
Danish Population-Based Cohort Study

Martin B Johansen,1 Morten S Olsen,1 Sigrún A
Jóhannesdóttir,1 Xiao Xu,2 Timothy L Lash,1,3 Joseph
Parker,2 Nestor Molfino,2 Christian F Christiansen.1
1Department of Clinical Epidemiology, Aarhus University
Hospital, Aarhus N, Denmark; 2MedImmune, LLC, Gaithers-
burg, MD, United States; 3Department of Epidemiology and
Prevention, Wake Forest School of Medicine, Winston-Salem,
NC, United States.

Background: Hospitalization for acute exacerbation of
chronic obstructive pulmonary disease (AECOPD) is a
serious event that may require non-invasive ventilation
(NIV) and mechanical ventilation (MV). The estimated
90-day case fatality rate after AECOPD hospitalization is
14%. However, data on predictors of AECOPD outcomes
are limited.

Objectives: To develop separate models to predict the
probability of (1) receiving NIV; (2) receiving MV; and (3)
dying within 30 days of hospitalization with an AECOPD
event.

Methods: We included all COPD patients living in North-
ern Denmark with at least one hospital admission with
AECOPD in 2005–2010. We assessed outcomes within
30 days after day of first AECOPD admission in the study
period. We developed prediction models based on a list of
potential predictors using backward selection methods in
logistic regression models. We assessed the performance
of the models with a bootstrapping approach.

Results: The model for NIV had a c statistic of 0.60 and
included older age; male gender; preadmission prescrip-
tions for antibiotics, NSAIDs/COX2 inhibitors, diuretics,
statins, and bronchodilators; and preadmission history of
lung cancer and connective tissue disease. The model for
MV had a c statistic of 0.62 and included older age, pread-
mission prescriptions for antibiotics and systemic steroids,
and preadmission history of venous thromboembolism.
The final model for death had a c statistic of 0.69 and
included older age; preadmission prescriptions for antibi-
otics, NSAIDs/COX2 inhibitors, diuretics, and statins;
preadmission history of myocardial infarction, diabetes,
asthma, lung cancer, and other tumors; prior oxygen
treatment; and the number of days hospitalized during the
year before AECOPD. Dichotomized predictions from
this model, choosing a cut-point to balance the sensitivity
and specificity, yielded a positive predictive value of
72.4% and a negative predictive value of 57.5%.

Conclusions: Although our models were not perfect, they
may potentially be used for severity adjustment in regis-
try-based studies.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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1030. The Risk of Developing Depression in Association with
Previously Diagnosed Influenza Infection

Delia Bornand,1,2 Stephen Toovey,3 Susan S Jick,1 Christoph
R Meier.1,2 1Basel Pharmacoepidemiology Unit, Division of
Clinical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital Basel,
Basel, Switzerland; 3Division of Infection and Immunity,
Academic Centre for Travel Medicine and Vaccines, Royal
Free and University College Medical School, London, United
Kingdom.

Background: Previous evidence suggests that systemic
infections, particularly severe episodes, may exert neuro-
nal damage and thereby increase the risk of developing
depression. It is unknown whether influenza infections
may alter the risk of depression.

Objectives: The aim of the study was to explore the asso-
ciation between previously diagnosed influenza infections
and the risk of developing depression.

Methods: We conducted a case–control study using the
UK-based General Practice Research Database (GPRD).
We identified cases aged £80 years with an incident diag-
nosis of depression between 2000 and 2009 and matched
them to one control patient on age, sex, general practice,
calendar time, and years of history in the database. We
conducted conditional logistic regression analyses to
explore the association between number and timing of
previous influenza infections and calculated odds ratios
(ORs) with 95% confidence intervals (CIs) of developing
depression, adjusted for potential confounders.

Results: We identified 72,969 case patients with an inci-
dent depression diagnosis during the study period and the
same number of matched controls. As compared to
patients without recorded influenza, the OR of developing
depression for patients with 1, 2 or 3+ previously
recorded influenza infections were 1.30 (95% CI 1.26–
1.37), 1.53 (95% CI 1.34–1.75) and 1.85 (95% CI 1.37–
2.50). The OR for patients with an infection recorded
within 1 month prior to the onset of depression was 2.71
(95% CI 1.79–4.09).

Conclusions: In this large study population, previous
influenza infections were associated with an increased risk
of an incident depression diagnosis.

1031. Use of Long-Acting b-Agonists in Asthma in Spain

Ana Afonso, Consuelo Huerta, Miguel Gil, Belen Oliva,
Veronica Bryant, Dolores Montero. Division of
Pharmacoepidemiology and Pharmacovigilance, Spanish
Agency for Medicines and Healthcare Products (AEMPS),
Madrid, Spain.

Background: Asthma is a major cause of chronic morbid-
ity and mortality throughout the world. According to the
Global Initiative for Asthma, bronchodilators (inhaled

short- and long-acting b2-mimetics (LABA), anticholiner-
gics, and inhaled corticosteroids (ICS) are used to treat
asthma. It is known that LABA is not recommended as a
first line treatment for asthma, and it should not be given
alone, but rather together with ICS. In 2010, the Regula-
tory Authorities reviewed the recommendations for the
use of LABA. For this reason, we consider important to
describe the patterns of drug use.

Objectives: To characterize the use of LABA given as
monotherapy, combined therapy or LABA plus ICS, in
asthma patients.

Methods: The study was conducted within the BIFAP
database, a computerized Spanish GP Database. The
study ran from 2002 to 2008. We identified a cohort of
patients with asthma and at least one LABA prescription,
being LABA plus ICS or LABA. Prevalence of LABA use
was stratified by age and sex, and the concomitant use of
LABA and ICS, the duration of treatment of LABA alone
or combined were also studied.

Results: In a cohort of 9,622 asthma patients with at least
one prescription of LABA, 8,996 (93.5%) were users of
LABA combined therapy while 626 (6.5%) were users of
LABA only. Use of LABA increased with age, for both
sexes, being considerably higher the use of LABA com-
bined. In those LABA alone, approximately 50% received
a prescription of ICS within the same day (263 patients)
or the same month (52 patients), and in children 0–
12 years was higher up to 80%. In addition, only 19%
(119 patients) have never received a prescription of ICS,
but half had a COPD diagnosis. The treatment duration
of LABA alone was up to 30 days for 256 patients (40%),
and increased with age for both sexes. Finally, 1,311
(15%) of the patients were new users, while 2,511 (27%)
were patients already being treated with LABA.

Conclusions: The use of LABA combined with ICS is the
usual pattern of asthma treatment, and not LABA alone.
The duration of treatment is often short, probably related
to a typical asthma pattern. However, these findings
change with an increasing age, probably due to COPD
and/ or greater difficulty in treating elderly patients.

1032. Increased Risk of Mortality in COPD Patients Using
Tiotropium Respimat vs. Tiotropium Handihaler

Katia MC Verhamme,1 Ana S Afonso,1 Silvana Romio,1

Bruno BCh Stricker,2 Guy GO Brusselle,3 Miriam CJM
Sturkenboom.1 1Department of Medical Informatics,
ErasmusMC, Rotterdam, Netherlands; 2Department of
Clinical Epidemiology, ErasmusMC, Rotterdam, Netherlands;
3Department of Respiratory Diseases, University of Ghent,
Ghent, Belgium.

Background: Tiotropium is a long-acting, once daily
inhaled anticholinergic drug for the treatment of COPD
that can be delivered either via Handihaler (dry powder
inhaler) or via Respimat (soft mist inhaler). Data from
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RCTs suggest that use of tiotropium Respimat is associ-
ated with an increased risk of mortality.

Objectives: To explore the risk of mortality in a cohort of
either tiotropium Handihaler or tiotropium Respimat.

Methods: Within the IPCI database, a Dutch GP data-
base, we first defined a source population of patients
40 years or older with at least 1 year of follow-up. The
study period ran from 2008 to 2011. All patients were fol-
lowed from start of the study untill the patient died or end
of follow-up. Exact date of death and cause of death were
verified for all patients. From the source population, we
defined a cohort of tiotropium users (Handihaler and/or
Respimat) and created episodes of use. To assess the risk
of dying, we considered a 30-day carry-over effect. The
risk of mortality, within these episodes of drug use, was
calculated using a Cox proportional hazard regression
analysis. Crude and adjusted HRs were calculated with
corresponding 95% CI.

Results: From the source population, we defined a tiotro-
pium cohort of 11,287 users providing 24.540 episodes of
use. Four hundred ninety-six patients died while being
exposed to either Handihaler or Respimat. Use of Respi-
mat was associated with an increased risk of dying
(HRcrude 1.52, 95% CI 1.24–1.87) and this association
remained upon adjustment (HRadj 1.33, 95% 1.07–1.65).
No dose response relationship could be observed. The
association was strongest for incident users and cardiovas-
cular or cerebrovascular death, but due to low numbers
not longer statistically significant (HRadj 1.87, 95% CI
0.74–4.73).

Conclusions: Use of tiotropium Respimat vs. tiotropium
Handihaler is associated with a 30% increased risk of
mortality. So far, it is unclear whether this is a causal asso-
ciation or whether this can be explained by remaining con-
founding by COPD severity.

1033. Endothelin Receptor Antagonists and Hepatotoxicity:
Systematic Review and Meta-Analysis of Randomized
Controlled Trials

Diego Macias Saint-Gerons,1 César De la Fuente Honrubia,1

Ferrán Catalá-López,1,2 Dolores Montero Corominas.1
1División de Farmacoepidemiologı́a y Farmacovigilancia,
Agencia Española de Medicamentos y Productos Sanitarios
(AEMPS), Madrid, Spain; 2Centro Superior de Investigación
en Salud Pública (CSISP), Valencia, Spain.

Background: Following the manufacturer withdrew of
Thelin (sitaxentan), an Endothelin receptor antagonist
(ERA), from the worldwide market due cases of fatal liver
injury, we conducted a systematic review and meta-analy-
sis of randomized controlled trials (RCTs) regarding hepa-
totoxicity in patients treated with ERA.

Objectives: To evaluate and quantify by meta-analysis
techniques the risk of hepatotoxicity associated to ERA-
bosentan, sitaxentan and ambrisentan

Methods: We searched PubMed/MEDLINE, the Cochra-
ne Library as well as regulatory agencies websites and
publicly available registries of the manufacturers (before
July 2011). RCTs using bosentan or sitaxentan/sitaxsen-
tan or ambrisentan in at least one treatment group were
included. Prior to data extraction, definitions of hepato-
toxicity were established. Effect sizes with 95% confidence
intervals (95% CI) were calculated using random effects
(Dersimonian and Laird) models. Heterogeneity was anal-
ysed using Cochran’s Q and I2 tests. Egger’s method was
used to assess publication bias and a funnel plot was also
generated.

Results: Twenty-one trials met the inclusion criteria
(3,645 patients). Bosentan was the evaluated drug in 1,690
(74.2%) patients who received ERAs. Relative risk (RR)
for any hepatic adverse reaction was 2.92 (95% CI: 1.85–
4.62). When hepatotoxicity was defined as elevations of
liver alanine or aspartate aminotransferases ‡three times
the upper limit of normal, RR was 2.98 (1.69–5.25). There
was a moderate, nonsignificant degree of heterogeneity
between trials (I2 = 30.5%; p = 0.09 and I2 = 40.8%,
p = 0.06). The Egger’s method was non-significant
(p = 0.68) but the funnel plot was skewed slightly
towards higher effect values.

Conclusions: Our preliminary results suggest an increased
risk of hepatotoxicity in patients receiving ERAs. Given
the limited data available for ERAs other than bosentan,
it is not possible to draw firm conclusions about the risk
associated for the remaining drugs separately within the
ERAs.

1034. Acute Renal Failure Following Oral Sodium Phosphate
Bowel Preparation: A Population Based Case-Crossover Study

Nam-Kyong Choi,1 Joongyub Lee,1 Ye-Jee Kim,2 Sun-
Young Jung,3 Yoosoo Chang,4 Ju-Young Kim,5 Jin-Ho
Lee,6 Byung-Joo Park.1,2,3 1Medical Research Collaborating
Center, Seoul National University Hospital/Seoul National
University College of Medicine, Seoul, Korea; 2Department of
Preventive Medicine, Seoul National University College of
Medicine, Seoul, Korea; 3Korea Institute of Drug Safety and
Risk Management, Seoul, Korea; 4Department of
Occupational Medicine, Kangbuk Samsung Hospital, Seoul,
Korea; 5Department of Family Medicine, Health Promotion
Center, Seoul National University Bundang Hospital,
Bundang, Korea; 6Department of Internal Medicine, Dongguk
University College of Medicine/Dongguk University Ilsan
Hospital, Ilsan, Korea.

Background: Oral sodium phosphate (OSP) is an effective
bowel purgative and requires a substantially lower volume
than polyethylene glycol-based preparative agents. Recent
reports have cited an increased risk of acute renal failure
(ARF) in OSP users, but there have been still debatable.

Objectives: To evaluate the association between OSP and
ARF in patients without pre-existing renal diseases and
aged 50 or older who were screened by colonoscopy.

� 2012 The Authors
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Methods: We conducted a population-based case-cross-
over study using the Korean Health Insurance Review
and Assessment Service (HIRA) claims data from 1 Janu-
ary 2005 to 31 December 2009. The study population con-
sisted of patients >50 years of age who underwent
colonoscopies after an OSP prescription prior to their first
hospitalization for ARF (ICD-10 code: N17). We
excluded those hospitalized patients with pre-existing
renal diseases (N17-19) during the preceding 6 months.
For each patient, one case and four control periods were
matched. OSP use in a 1-, 2-, 4-, or 8-week window period
prior to the index date was compared with OSP use in 4
earlier 1-, 2-, 4-, or 8-week control window periods. Con-
ditional logistic regression analysis was used to estimate
the odds ratios (ORs) and 95% confidence intervals (CIs),
adjusting for concomitant medications that could induce
ARF.

Results: The total number of study patients was 1,617
(54% male). The adjusted ORs when applying the 1-, 2-,
4-, and 8-week window periods were 2.0 (95% CI, 1.47–
2.78), 2.2 (95% CI, 1.74–2.86), 2.6 (95% CI, 2.11–3.11)
and 2.9 (95% CI, 2.49–3.78), respectively.

Conclusions: The use of OSP increases the risk of ARF in
patients without pre-existing renal disease. Considering
for increased frequency of colonoscopy, it should be desir-
able to assure renal function monitoring before and after
colonoscopy.

1035. DH Vigilance Programme Against Virility Products

Christy Law, Joanna So, Clive Chan, Linda Woo, Heston
Kwong. Department of Health, Hong Kong SAR, Hong Kong.

Background: Virility products sold as health supplements
are sometimes found with undeclared western medicines
and resulting in adverse events after consumption. The
Department of Health (DH) adopts a risk-based approach
and operates a vigilance programme against virility prod-
ucts. DH collects intelligence from overseas health author-
ities, purchases samples from the market and the Internet
for analysis and investigates adverse event reports received
from healthcare professionals and the public. A territory-
wide campaign against the use of virility products from
dubious sources was developed with social marketing
approach. DH conducts source tracing, prosecutes the
sellers of these products and issues press statements. For
products manufactured outside Hong Kong, DH informs
the concerned health authorities.

Objectives: To review the effectiveness of DH vigilance
programme against virility products found with unde-
clared western medicines through evaluation of the pro-
gramme structure, process and outcome.

Methods: Between 2009 and 2011, reports of suspected
poisoning cases related to the use of virility products and
laboratory records of virility products found with western
medicines are reviewed.

Results: The DH has maintained effective communication
with public hospitals to collect information related to sus-
pected poisoning cases. Review of cases showed that intel-
ligence from overseas health authority, local drug
company and the public provided essential information
for DH investigation. All cases with local sources of the
incriminated products identified were prosecuted. Over
50% of the cases resulted in conviction of the offenders.
Both the number of suspected poisoning related to use of
virility products and the number of virility products found
with undeclared western medicines indicated a decreasing
trend.

Conclusions: The vigilance programme against virility
products by DH is effective in protecting the health of
public.

1036. Androgenic Events Reported during Treatment with
Intrinsa� (Testosterone Patch) Therapy: Results from an
Observational Cohort Study in England

Vicki Osborne,1,2 Deborah Layton,1,2 Saad AW
Shakir.1,2 1Drug Safety Research Unit, Southampton, United
Kingdom; 2School of Pharmacy and Biomedical Sciences,
University of Portsmouth, Portsmouth, United Kingdom.

Background: Intrinsa� (testosterone patch) is indicated
for hypoactive sexual desire disorder (HSDD) in bilater-
ally oophorectomised and hysterectomised women receiv-
ing concomitant oestrogen. A Prescription-Event
Monitoring (PEM) study was conducted to monitor safety
(particularly androgenic events) and utilisation in general
practice in England. The aim was to collect a minimum of
2000 patients.

Objectives: To characterise androgenic events reported
and evaluate their reversibility.

Methods: An observational cohort post-marketing sur-
veillance study. Exposure data collected from dispensed
prescriptions issued April 2007–August 2010. Outcome
data (indication, event, patient demographic and selected
clinical characteristics) from questionnaires sent to general
practitioners ‡6 months after 1st prescription. Summary
descriptive statistics were calculated. Follow up question-
naires sent for androgenic events (e.g., hirsutism, alopecia,
cliteromegaly), requesting further event details, whether
event resolved and if so, date/time to resolution. Time to
resolution calculated as time between onset date and reso-
lution date.

Results: Final cohort = 3019 female patients; median
age 50 years (IQR: 44–55), median observation period
305 days (IQR: 258–409). Sixty-six patients (2.2%) had
androgenic events reported; most frequent = hirsutism
(n = 31) and hair loss (n = 16). Follow up question-
naires were sent for 66 androgenic events in 58 patients.
Fifteen events (22.7% androgenic events) were reported to
have resolved, whilst for 17 events (25.8% androgenic
events) this was unknown. For all other events it was
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unspecified if the event had resolved. Time to resolution
was reported for 5 patients; median 122 days (IQR: 28–
357).

Conclusions: These results provide an estimate of the fre-
quency of androgenic events reported during Intrinsa�

therapy, with the level of reversibility of these events.
Overall, the frequency of androgenic events was low in the
cohort and similar to the frequency reported in the SmPC,
though a firm conclusion on the reversibility of these
events was not possible. Nevertheless, these results con-
tribute to the ongoing post-marketing safety assessment.

1037. 5-alpha Reductase Inhibitors and Prostate Cancer
Incidence and Mortality among Men with Benign Prostatic
Hyperplasia

Krishnan Bhaskaran, Ian Douglas, Liam Smeeth. Non-
Communicable Disease Epidemiology, London School of
Hygiene and Tropical Medicine, London, United Kingdom.

Background: 5-alpha reductase inhibitors (5ARI, finaste-
ride and dutasteride) may be protective against prostate
cancer, but there is concern that promising results from
end-of-trial biopsies may not apply to clinical disease, and
that the drug class may be associated with a reduction in
low-grade disease, but an increased risk of high-grade
prostate cancer.

Objectives: To quantify the incidence of prostate cancer,
and time to death from prostate cancer among men with
diagnosed benign prostatic hyperplasia (BPH), comparing
BPH treatment groups (5ARI vs. alpha-blockers vs. no
treatment).

Methods: We carried out a cohort study including all men
with a diagnosis of BPH in the UK General Practice
Research Database (GPRD). We classified all time at risk
from BPH diagnosis as never exposed, exposed to alpha-
blockers only, and ever exposed to a 5ARI. Prostate can-
cer incidence was calculated for each treatment category
and we compared treatments adjusting for age, time since
BPH diagnosis, and calendar year in a Poisson regression
model. We then used linked mortality data to compare
time to prostate cancer death, censoring deaths from other
causes.

Results: In a feasibility analysis within a 9% subset of
GPRD, we identified 7848 patients with a new diagnosis
of BPH. Six hundred and sixty had a diagnosis of prostate
cancer during follow-up. Of 227,835 (50%), 164,934
(36%), and 62,966 (14%) person-years were spent never
treated, exposed to alpha-blockers only, and ever exposed
to a 5ARI. Prostate cancer incidences were 17.6, 11.9 and
9.8 cases per 1,000 person years in the three groups respec-
tively (adjusted IRR compared with never-treated = 0.72,
95% CI 0.61–0.86 for alpha-blockers, and 0.66, 0.50–0.86
for 5ARI, p < 0.001; adjusted IRR for ever 5ARI vs.
alpha blocker only = 0.91, 0.68–1.21). Results for the full
database, adjusted for a wide range of potential confound-

ers, and including an analysis of prostate cancer-specific
mortality, will be presented.

Conclusions: Our results will inform the debate surround-
ing the suitability of 5ARIs as chemopreventive agents for
men at risk of prostate cancer.

1038. Hormone Replacement Therapy and the Risk of
Developing Gout

Saskia G Bruderer,1,2 Susan S Jick,3 Christoph R
Meier.1,2,3 1Basel Pharmacoepidemiology Unit, Division of
Clinical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Hospital Pharmacy, University Hospital Basel,
Basel, Switzerland; 3Boston Collaborative Drug Surveillance
Program, Boston University School of Medicine, Lexington,
MA, United States.

Background: Estrogens have been reported to have a uri-
cosuric effect which may explain to some degree the late
onset of an increased gout risk for women. Hormone
replacement therapy (HRT) increases the plasma volume
and has been shown to slightly decrease the uric acid level.

Objectives: We aimed at studying the association between
use of HRT and the risk of developing incident gout.

Methods: We conducted a case–control study using the
UK-based General Practice Research Database (GPRD).
We identified female cases aged between 18 and 80 years
with an incident gout diagnosis between 1995 and 2009
and matched them to one control women on age, general
practice, calendar time, and years of history in the data-
base. Conditional logistic regression was used to calculate
odds ratios (ORs) with 95% confidence intervals (CIs) of
developing gout in relation to previous use of HRT. We
stratified by timing of use and by number of prescriptions,
and additionally adjusted for potential confounders.

Results: The study encompassed 23,707 cases with a first-
time gout diagnosis and the same number of matched con-
trols. As compared to non-users, current users of 1–9, 10–
19, or 20+ prescriptions of HRT showed a tendency
towards an increased OR of developing gout of 1.28 (95%
CI 1.07–1.54), 1.09 (95% CI 0.91–1.31), and 1.32 (95% CI
1.14–1.52), respectively. Past use of HRT was not associ-
ated with an altered risk of developing gout. Further anal-
yses regarding administration route (oral vs. transdermal)
or product composition (opposed vs. unopposed) are cur-
rently under work and results will be presented at the con-
ference.

Conclusions: This analysis suggests that patients who cur-
rently use HRT are at a slightly increased risk of develop-
ing gout, whereas past users are not. Use of HRT does
not seem to materially alter the risk of a gout diagnosis in
postmenopausal women.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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1039. HRT Use amongst Women in India and Adverse Events
Associated with It: A 4 Months Study from a Large Indian
Hospital

Priya Sindhwani, Pipasha Biswas. Pharmacovigilance and
Pharmacoepidemiology, Symogen Limited, Delhi, India;
Pharmacovigilance and Pharmacoepidemiology, Symogen
Limited, Marlow, United Kingdom.

Background: HRT is one of the treatments offered by
physicians for physical and psychological ailments of men-
opausal women with either very low or non-existent estro-
gen levels; a process that happens either because of
natural or surgical menopause. HRT replaces decreasing
oestrogen and can often provide relief for many symp-
toms. HRT is not commonly prescribed in India because
of the expense and the other is a mindset.

Objectives: To determine the extent of HRT that is pre-
scribed to urban women in India and also to determine
the extent of adverse events associated with its use.

Methods: The study was conducted in one of the large
hospital in India from October 2011 to January 2012.
Women between the ages of 45 and 65 year who attended
the menopause clinic and were prescribed HRT was iden-
tified and medical records scrutinized to determine adverse
events associated with its use.

Results: A total of 585 women were prescribed HRT for
various indications. Most common HRT and the indica-
tion for prescribing was – Osteoporosis (164; 28%; Estro-
gen 0.625 mg); menopausal symptoms (147; 25.1%;
Tibolone 2.5 mg); atrophic vaginitis/urethritis (143;
24.5%; Estrogen 0.625 mg); climacteric vasomotor symp-
toms (74; 12.6%; Estrogen 0.625 mg) and amenorrhea
(57; 9.7%; Progesterone 400 mg). Most common adverse
events reported in women prescribed HRT were – weight
gain; headache; Dizziness, GI disturbance, Skin irritation,
Musculoskeletal pain, Breast tenderness enlargement,
depression. The rare adverse events reported were hepatic
impairment (10; 1.8%) and altered glucose tolerance and
lipids (18; 3.1%). Approximately 30% (176 women) pre-
scribed HRT discontinued treatment due to adverse
events.

Conclusions: Our study has shown that HRT is not com-
monly prescribed in India. Short-term HRT has a higher
acceptance and compliance from Indian women than long
term therapy. Common reasons for refusal were reoccur-
rence of vaginal bleeding and a feeling that menopause
was a natural occurrence and needed no treatment. Lack
of awareness was also a reason for low usage, however,
women can also be deterred with increased adverse events
(30%) that can lead to discontinuation.

1040. Drug Use and Risk of Nephrotic Syndrome: A Danish
Population-Based Case–Control Study

Claus Sværke, Henrik T Sørensen, Christian F
Christiansen. Department of Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark.

Background: Drugs may cause nephrotic syndrome (NS).
We therefore undertook a population-based case–control
study to examine the risk with use of selected drugs.

Objectives: To examine the odds ratio for NS in patients
receiving a prescription for antibiotics, non-steroidal anti-
inflamatory drugs (NSAIDs), penicillamine, captopril,
tamoxifen, lithium or gold.

Methods: We performed this population-based case–con-
trol study in three Danish counties including 1.4 million
people. We identified all patients with a NS diagnosis
between 2000 and 2010 through Danish National Patient
Registry (DNPR) and identified 10 controls matched on
index date (corresponding to admission date for NS in
cases), age and sex. We used a virtually complete out-
patient prescription database to identify filled prescription
for gold, antibiotics, NSAIDs, penicillamine, captopril,
tamoxifen and lithium within 1 year before NS or the cor-
responding index date in controls. We also included hospi-
tal codes for tamoxifen use. We computed the Charlson
comorbidity Index score (excluding moderate to severe
renal diseases) in a 5 years period before index date to
adjust for comorbidity in three levels (score of 0, 1–2, or
3+). We computed unadjusted and comorbidity-adjusted
odds ratios (ORs) using conditional logistic regression.

Results: We identified 605 cases with a diagnosis of NS
and 6,050 controls. In the year before index date, 80.5%
of cases and 74.4% of controls used antibiotics, 53.2% of
cases and 45.3% of controls used NSAIDs, 0.2% of cases
and 0.1% of controls penicillamine, 1.5% vs. 0.5% used
captopril, 0% vs. 0.05% used tamoxifen, and 0.5% vs.
0.3% used lithium. No cases or controls used gold. The
adjusted ORs for NS was 1.35 (95% CI 1.08–1.68) for
antibiotics, 1.49 (95% CI 1.22–1.83) for NSAIDs, 1.13
(0.13–9.83) for penicillamine, 1.88 (0.85–4.17) for captop-
ril, and 1.44 (0.40–5.11) for lithium.

Conclusions: Use of drugs, including antibiotics and
NSAIDs, was associated with increased risk of nephrotic
syndrome.

1041. Effect of the Listing of Cinacalcet in the Quebec Drug
Formulary on Parathyroidectomy Rates

Jean-Philippe Lafrance, Jacques LeLorier. University of
Montreal, Montreal, QC, Canada

Background: Despite availability of phosphate binders,
active vitamin D analogues and more recently calcimimet-
ics, parathyroidectomy (PTX) remains indicated for cases
of severe secondary hyperthyroidism, a common and seri-
ous disease among patients with chronic kidney disease.
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Objectives: The aim of this study was to investigate PTX
rates trend between 2001 and 2010, and to evaluate if
recent availability of cinacalcet, a calcimimetic, modified
that trend.

Methods: Using the provincial administrative database,
we conducted a retrospective study of adult patients
receiving chronic dialysis treatments between 2001 and
2010. Both incident and prevalent patients were included.
We excluded patients with <90 days of follow-up, a prior
PTX or a kidney transplant. A PTX was the primary out-
come and was identified through hospital discharge sum-
mary procedure codes and RAMQ physician claim codes.
Since cinacalcet became available progressively from Sep-
tember 2004 (Health Canada approval) to June 2006 (pro-
vincial reimbursement), we used different cut-off dates in
that period: September 2004, January 2005, June 2005,
January 2006, and June 2006. Bimonthly PTX rates were
calculated throughout the study duration. We modeled
the effect of cinacalcet availability on PTX rates using an
ARIMA intervention model.

Results: We followed 12,795 chronic dialysis patients
(mean age 64 years, 39% female, 82% hemodialysis) for a
mean follow-up of 3.3 years. We identified 267 PTX dur-
ing follow-up, translating to an average rate of 7.0 per
1,000 person-years (p-y). The average PTX rate before cin-
acalcet availability was 11.4/1,000 p-y, and became 3.6/
1,000 p-y after cinacalcet formulary listing. Only January
2006 as an intervention date in the ARIMA model was
associated with a change in PTX rates (estimate: -5.58,
p = 0.03). Other intervention dates were not associated
with statistically significant lower PTX rates.

Conclusions: We found decreased rates of PTX after Jan-
uary 2006, corresponding to cinacalcet availability. How-
ever, decreased rates may be due to other factors
occurring simultaneously with cinacalcet introduction and
further studies are needed to confirm these findings.

� 2012 The Authors
Pharmacoepidemiology and Drug Safety � 2012 John Wiley & Sons, Ltd.
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