
Methods: We selected a sample of U.S. patients with
cardiovascular disease from an online panel and con-
ducted a DCE to elicit patients’ relative preferences
for benefits and risks of anticoagulant therapy: non-
fatal stroke, non-fatal myocardial infarction (MI), car-
diovascular death, minor bleeding, major bleeding,
bleeding death, and need for international normalized
ratio (INR) monitoring. These attributes were used to
design scenarios describing hypothetical treatments
that were randomly labeled as “new drug”, “old drug”,
or “no drug” and presented in 14 consecutive choice
questions. Conditional logistic regression was used
to estimate relative preferences and latent class
analysis was used to identify groups of patients with
similar preferences. We calculated Maximum Ac-
ceptable Risks (MARs), the magnitude of risk that
patients were willing to accept for each attribute in
exchange for avoiding a 1% increase in risk of a
fatal bleeding event.

Results: 341 patients completed all DCE questions.
MARs suggested that on average, patients valued a
1% increased risk of a fatal bleeding event the same
as a 2% increase in non-fatal MI, a 3% increase in
non-fatal stroke, a 3% increase in cardiovascular
death, a 6% increase in major bleeding, and a 16%
increase in minor bleeding. Patients were disinclined
to choose a profile labeled “no drug” or “old drug”
independent of the probabilities of benefits and risks
it contained. Prior stroke or MI was associated with
membership in the class with larger negative prefer-
ences for these outcomes.

Conclusions: Patients’ preferences for various out-
comes of anticoagulant therapy vary and depend on
their prior experiences with MI or stroke. Incor-
porating these preferences into calculation of net
benefits and treatment decisions can enhance patient-
centered care.
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Background: Quantitatively comparing the benefits
and harms of anticoagulants is challenging, requiring

a unified framework to measure various outcomes on
a common scale. The INB approach incorporates pa-
tients’ stated preferences and enables quantitative ben-
efit-risk analyses and head-to-head drug comparisons.

Objectives: To compare the INB of apixaban,
dabigatran (150mg), rivaroxaban, and warfarin in pa-
tients with AF.

Methods: We used the INB framework to simulta-
neously account for event probabilities and preference
weights of ischemic stroke and major hemorrhage.
Event probabilities were derived from indirect compari-
sons of the efficacy and safety of the 3 drugs among
patients with CHADS(2) scores ≥3, based on data from
randomized trials against warfarin (RELY, ARIS-
TOTLE, ROCKET-AF). Relative weights of outcomes
were based on Maximum Acceptable Risks (MAR) es-
timated from a discrete choice experiment (DCE) in a
sample of 341 U.S. patients with cardiovascular disease
who completed an online survey. We used Monte Carlo
simulation to estimate 95% credible intervals (CIs).

Results: Patients were willing to accept a maximum
2.28% (95% CI: 1.79- 2.88) risk of major hemorrhage
to avoid 1% increase in risk of ischemic stroke.
Integrating these weights with differences in the drugs’
efficacy and safety resulted in an INB of 1.48% (95%
CI: 0.7- 2.22), for apixaban vs. warfarin, equal to a
1.48% reduction in stroke equivalents. The INB was
0.68% (95% CI: -0.12 - 1.47) for dabigatran, and
0.29% (95% CI: -0.20- 0.78) for rivaroxaban, com-
pared to warfarin. The INB was 0.80% (95% CI: -
0.26- 1.88) for apixaban vs. dabigatran, 1.19% (95%
CI: 0.33- 2.06) for apixaban vs. rivaroxaban, and 0.39%
(95% CI: -0.55- 1.31) for dabigatran vs. rivaroxaban.

Conclusions:Apixaban has a significantly positive INB
relative to warfarin and rivaroxaban. The INBs of
dabigatran vs. warfarin, rivaroxaban vs. warfarin,
apixaban vs. dabigatran, and dabigatran vs. rivaroxaban
were also positive but smaller and the CIs included zero.
The INB balances benefits and risks of anticoagulants
and provide a quantitative, patient-centered aid for
treatment decisions among these agents.

672. Comparison of ATRIA and CHA2DS2-VASc
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tion and the Impact on Treatment Decisions

Hendrika A van den Ham,1 Olaf H Klungel,1 Daniel
E Singer,2 Hubert GM Leufkens,1 Tjeerd P van Staa.1,3

abstract 359

© 2014 The Authors Pharmacoepidemiology and Drug Safety
© 2014 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2014; 23(S1): 1–497
DOI: 10.1002/pds



1Pharmacoepidemiology and Clinical Pharmacology,
Utrecht Institute for Pharmaceutical Sciences,
Utrecht University, Utrecht, Netherlands; 2De-
partment of Epidemiology, Massachusetts General
Hospital, Boston, MA, United States; 3Department
of Epidemiology and Population Health, London
School of Hygiene & Tropical Medicine, London,
United Kingdom.

Background: Atrial fibrillation (AF) increases the risk
of ischaemic stroke and treatment with anticoagulants
should be prescribed according to stroke risk.

Objectives: To compare the predictive ability of the
currently recommended CHA2DS2-VASc ischaemic
stroke risk score with the new ATRIA stroke risk score
in patients with atrial fibrillation (AF). Furthermore,
we assessed how treatment decisions would be altered
when different risk stratification would be used in
daily practice.

Methods: Patients with AF, not using warfarin, were
assembled from the Clinical Practice Research
Datalink (CPRD) database. Patients were followed
from date of AF diagnosis until occurrence of ischae-
mic stroke, prescription of warfarin, death or the end
of study. Independent predictors of ischaemic stroke
were identified with a Cox proportional hazard model
by stepwise backward selection. The c-index assessed
the discriminative ability of the risk schemes. Net
reclassification improvement (NRI) assessed net
correct risk reclassification using ATRIA versus
CHA2DS2-VASc, using published point score cut-
offs. As correct stroke risk thresholds for low/
moderate/high risk, 1% and 2% per year were used.

Results: A total of 60,594 patients were included. The
overall stroke rate was 2.45% per year. Age and
previous stroke were the strongest predictors of
ischaemic stroke. Other independent predictors were
hypertension (HR 1.25 CI 95%, 1.15-1.35) and
diabetes (HR 1.27 CI 95%, 1.14-1.41). Vascular
disease and heart failure were not significant predic-
tors. For the full point scores, the c-index was 0.71
(CI 95%, 0.70-0.72) for the ATRIA score and 0.69
(CI 95%, 0.68-0.70) for the CHA2DS2-VASc score.
The NRI was 0.38 for ATRIA compared to the
CHA2DS2-VASc-score, resulting entirely from down-
ward reclassification.

Conclusions: The ATRIA score had better discrimina-
tive ability than CHA2DS2-VASc. The CHA2DS2-
VASc-score assigns most AF patients to the moderate

and high risk categories, which could lead to overtreat-
ment. In this community-based, low-risk cohort, the
ATRIA score correctly reclassified patients as
lower risk.
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Background: Testosterone testing and supplementa-
tion is increasing, but population-based data character-
izing patients with testosterone testing are limited.

Objectives: To characterize patients with a first testos-
terone laboratory test by testosterone level, in terms of
concurrent disease, testosterone and other drug use,
and other laboratory tests.

Methods: We used population-based databases to
conduct a cross-sectional study in Northern Denmark
during 2002-2011 among all male citizens aged 18+
(0.8 million adult male) who had first testosterone test
and survived at least 90 days after the test. We assessed
concurrent (+/- 90 days) diagnoses, laboratory tests, and
prescriptions filled at community pharmacies, including
any prescriptions for testosterone within 90 days after a
test. We categorized patients according to testosterone
levels, using age-specific reference ranges. Patient
characteristics were described by proportions.

Results: A total of 12,756 patients had a testosterone
laboratory test during the study period (median age:
54 years). Among 10,982 patients with available mea-
surement results, 3,729 patients (34%) had a low level,
7,148 (65%) had a normal level, and 105 (1%) had a high
testosterone level. Only 82 (2%) of patients with a low
testosterone level filled any prescription for testosterone
at a community pharmacy ; 31 (0.8%) were new users.
Among patients with a testosterone test, 21% had a

cancer diagnosis and 17% received opioids. Out of
295 patients (2%) diagnosed with a pituitary disease,
117 had a low testosterone level and thus could receive
testosterone from a hospital pharmacy (not captured in
the records of community pharmacies). Only 62 of
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