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1 | INTRODUCTION

Abstract

Purpose: To report and discuss estimated prevalence of potential off-label use and associated

methodological challenges using a case study of dabigatran.

Methods:
ical information available: Cegedim Strategic Data Longitudinal Patient Database (CSD-LPD),

Observational, cross-sectional study using 3 databases with different types of clin-

France (cardiologist panel, n = 1706; general practitioner panel, n = 2813; primary care data);
National Health Databases, Denmark (n = 28 619; hospital episodes and dispensed ambulatory
medications); and Clinical Practice Research Datalink (CPRD), UK (linkable to Hospital Episode
Statistics [HES], n = 2150; not linkable, n = 1285; primary care data plus hospital data for HES-
linkable patients). Study period: August 2011 to August 2015. Two definitions were used to esti-
mate potential off-label use: a broad definition of on-label prescribing using codes for disease
indication (eg, atrial fibrillation [AF]), and a restrictive definition excluding patients with condi-
tions for which dabigatran is not indicated (eg, valvular AF).

Results: Prevalence estimates under the broad definition ranged from 5.7% (CPRD-HES) to
34.0% (CSD-LPD) and, under the restrictive definition, from 17.4% (CPRD-HES) to 44.1%
(CSD-LPD). For the majority of potential off-label users, no diagnosis potentially related to antico-
agulant use was identified. Key methodological challenges were the limited availability of detailed
clinical information, likely leading to overestimation of off-label use, and differences in the

information available, which may explain the disparate prevalence estimates across data sources.

Conclusions:  Estimates of potential off-label use should be interpreted cautiously due to limitations

in available information. In this context, CPRD HES-linkable estimates are likely to be the most accurate.
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Inl

label”*—improves our understanding of their use in routine clinical prac-

tice and provides valuable context to postauthorization safety findings.

Characterization of off-label use of pharmacotherapies—ie, “use of an

approved drug for treatments other than those specified in the product

STATEMENT ABOUT PRIOR POSTINGS AND PRESENTATIONS:
An abstract with the key results of this study was accepted for presentation at
the International Conference of Pharmacoepidemiology 2017 (August 2017).

Electronic health care databases represent an opportunity to study
potential off-label use of drugs in large, representative populations,
reducing bias resulting from interactions between researchers, pro-
viders, and patients (including the Hawthorne effect?). However,
methodological challenges of using electronic health care data sources
with different types of clinical information available to estimate poten-
tial off-label use have not been explored in detail.
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Dabigatran etexilate (Pradaxa) is a non-vitamin K antagonist oral
anticoagulant.®>* The first indication approved (Europe, 2008) was for
primary prevention of venous thromboembolic events (VTE) after elec-
tive total hip or knee replacement surgery.> Subsequently approved
indications were prevention of stroke and systemic embolisms in
patients with non-valvular atrial fibrillation (AF) with 1 or more risk fac-
tors (2011)° and treatment and secondary prevention of deep vein
thrombosis and pulmonary embolism (2014).

Use of dabigatran and other non-vitamin K antagonist oral antico-
agulants has grown rapidly in Europe® and the United States.” Despite
increasing use, population-based studies evaluating potential off-label
use of dabigatran in routine clinical practice are scarce. Consequently,
comprehensive knowledge of potential off-label use, accounting for
changes in the product label over time, is lacking. In addition, the meth-
odological challenges resulting from using data sources with different
types of clinical data available have not been explored in detail in the
context of this research question.

The study presented in this report was a follow-up measure
agreed by the European Medicines Agency and the sponsor in the con-
text of approval of the AF indication for dabigatran,® with the primary
aim of estimating the potential off-label use of dabigatran in 3 Euro-
pean countries. In this article, we discuss the prevalence estimates of
potential off-label use and the methodological challenges of this
research.

2 | METHODS

2.1 | Study design and data sources

This was an observational, multinational, European cross-sectional
study of new users of dabigatran that characterized the prevalence
of approved clinical indications and potential off-label use at the time
of the first captured prescription. The study used data collected in 3
electronic health care databases, with different types of clinical infor-
mation available: the Clinical Practice Research Datalink (CPRD),
United Kingdom (UK); the Danish National Health Databases (DNHD),
Denmark; and the Cegedim Strategic Data Longitudinal Patient Data-
base (CSD-LPD), France (cardiologist panel and general practitioner
[GP] panel). CPRD had primary care data for all patients and data on
hospital episodes/procedures (but not hospital prescriptions) for a sub-
set of patients (Hospital Episode Statistics [HES]-linkable data). DNHD
had information on hospital episodes (inpatient and outpatient) and
medications dispensed at community pharmacies. CSD-LPD had only
panel-specific ambulatory care information (Table 1). Details of these

databases have been reported elsewhere.” 12

2.2 | Study population

The study population comprised patients initiating ambulatory treat-
ment with dabigatran during the study period (including treatments
started in the hospital setting and continued after discharge), with no
ambulatory use during the previous 12 months (“new users”). Partici-
pants had at least 1 year of prior enrollment in the database. No other

eligibility criteria were applied.

KEY POINTS

e Availability of detailed clinical information is crucial
when assessing potential off-label use of drugs using

electronic health care databases.

e Specifically for research on the potential off-label use of
oral anticoagulants, availability of both primary care and
hospital clinical information is of great importance.
Otherwise, overestimation of off-label use is likely to

occur.

e In a study including new users of dabigatran from the
United Kingdom, Denmark, and France, there were
marked differences in the prevalence of recorded
approved indications of dabigatran across countries
and in the prevalence of potential off-label use of
dabigatran. These discrepancies are likely due to

available  and

differences in the information

completeness of data across databases.

e The Clinical Practice Research Datalink primary care
data linked to Hospital Episode Statistics (UK) held the
most complete clinical information and likely provided
the most accurate estimates of potential off-label use
in this study. Overestimation of potential off-label use
is likely to have been present in all data sources,
particularly in the Cegedim Strategic Data Longitudinal

Patient Database (France).

The study period extended from approval of the indication for pre-
vention of stroke and systemic embolism in patients with non-valvular
AF in Europe (01 August 2011) until reaching the target number of
new users (approximately 5000 patients per database): DNHD, 30
November 2013; CSD-LPD, 30 June 2014; CPRD, 30 August 2015.
In Denmark, a much larger population (up to 28 619 new dabigatran
users) was identified at the prespecified time point (November 2013),

and all of them were included in the analyses.

2.3 | Assessment of dabigatran use

Dabigatran use was assessed by recorded prescriptions in CPRD and
CSD-LPD and by dispensed prescriptions in DNHD (Table 1). The
index date was the date of the first recorded prescription (index pre-
scription) for dabigatran for each patient meeting the inclusion criteria.

2.4 | Assessment of clinical indications of dabigatran

The approved indications of dabigatran, changes over time, and appli-
cability in each database are summarized in Table 2. Information on
clinical indication was obtained from the electronic databases. In
CPRD, the indication for a prescription is usually recorded when a
new drug is first prescribed by the GP. Proxies for indication were also
created using computer algorithms with appropriate diagnostic, proce-

dural, and medication codes. In DNHD, the indication for prescribing is
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TABLE1 Medication use and clinical information available in each of the 3 electronic health care data sources used for this study

CPRD, UK
HES-Linkable Not Linkable
Medication use
Ambulatory prescriptions Yes Yes
Ambulatory dispensing No No
In-hospital medications No? No?
Clinical information
Qutpatient care Yes Yes
(primary or specialized)
Hospital episodes Yes As captured by GP

CSD-LPD, France

Yes

DNHD, Denmark Cardiologist Panel GP Panel
No Yes Yes

Yes No No

No® No® No®
Only hospital-based Yes? YesP

outpatient clinics

As captured by cardiologist As captured by GP

Abbreviations: CPRD, Clinical Practice Research Datalink; CSD-LPD, Cegedim Strategic Data Longitudinal Patient Database; DNHD, Danish National Health
Databases; GP, General Practitioner; HES, Hospital Episode Statistics; UK, United Kingdom.

2Only captured if treatments started in the hospital setting were continued after discharge.

Only panel-specific information was available (ie, information generated by physicians from the same panel).

not available from prescription data; indications were identified exclu-
sively by proxies. In CSD-LPD, clinical diagnoses associated with pre-
scriptions are recorded using a French proprietary diagnostic code
thesaurus implemented as a prepopulated list in the software. The
online appendix contains lists of ICD codes used to identify clinical
indications for dabigatran (Supplementary Tables S1 and S2).

A patient was assumed to have only 1 clinical indication for
dabigatran. For patients with more than 1 potential indication, algo-
rithms identified the indication most likely to have led to the prescrip-

tion (online appendix).

2.5 | Assessment of potential off-label use of
dabigatran

Two levels of on-label use of dabigatran were defined to estimate
potential off-label use. The first level was a broad definition of on-label
use that required only the presence of codes for the approved clinical
indication (eg, AF). The second level, a subset of the first, was a more
restrictive definition of on-label use and excluded patients who had
recorded conditions for which the medication is not indicated, eg, val-
vular heart disease or non-valvular AF but no risk factors recorded as
specified in the product label (Figure 1). The definitions accounted
for changes in the approved indications during the study period

(Table 2). Pediatric use was considered off-label.

2.6 | Assessment of conditions possibly leading to
anticoagulant use among potential off-label users of
dabigatran

Five prespecified conditions, considered a priori to be those most likely
to have led to anticoagulant use among off-label users, were evaluated
in all databases. Additional conditions possibly leading to anticoagulant
therapy were identified in each database from the conditions recorded
most frequently in potential off-label users; these conditions were
defined using local dictionaries for each database and identified using

algorithms. The final lists varied slightly across countries.

2.7 | Statistical analyses

New users were characterized at the index date. Given the high het-
erogeneity of the information available, analyses were stratified by
database. For CPRD, analyses were performed overall and stratified
by HES linkage. For France, because there was no possibility to link
patients across panels, analyses were stratified by physician panel.

To estimate the proportion of potential off-label use, the 2 defini-
tions of on-label use were implemented sequentially (Figure 1). At each
level, the number of new users with each approved indication was cal-
culated, and the total number of on-label users was calculated as their
sum. The prevalence of potential off-label use was calculated as [total
number of new users minus on-label users] divided by the total number
of new users. Exact 95% confidence intervals were calculated.

The computer algorithms to identify clinical indications and clas-
sify use as on- or off-label were validated in a random sample of
dabigatran users from CPRD through manual review of computerized
patient profiles based on medical charts. Measurements of agreement
were calculated under both definitions. All analyses were performed
using SAS version 9.2 or later (IMSQuintiles, RTI-HS) or Stata version
14 (DNHD).

3 | RESULTS

3.1 | Study population

Figure 2 displays the attrition of dabigatran users by database. Despite
a longer study period, the fewest new users were identified in CPRD
(n = 3435). The age and sex distribution of the study participants and
the distribution of other characteristics at the index date are described

by data source in Supplementary Table S3.

3.2 | Prevalence of approved indications of
dabigatran

The prevalence of approved indications among new users of
dabigatran in each database is presented in Table 3 and online appen-

dix, Figures S1 to S5. The most frequently recorded indication was AF,
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Broad Definition

Restrictive Definition

Indication knee/hip

AND Absence of venous
thromboembolism between fotal hip
or knee replacement surgery and

1 replacement dabigatran etexilate initiation (restriction
to patients without recurrent VTE)
1
1
1
PELIVEED] :
new users 1
] Indication AF =
—
1
: )
; vaivulg'or?'e%frt B certcrs
(July 2014) ' disease ekt e
Treatment or secondary ;
prevention of DVT !
and PE 1
U
I
1
1]
1
1
1
Pediatric Without approved 1
population indication !
: Venous Absence of medium or
[ 1 thromboembolism high risk condition ]
l l l ' between total ]
) hip or knee o
Recorded Absence of Recorded : —*| replacement S
atrial flutter recorded another ; surgery -
only diagnoses diagnoses | (T8
potentially potentially 1 L.
related to related to ! o
anticoagulation | | anticoagulation | '
or missing '[_,| Valvular heart
diagnoses ' disease
1
1
1

FIGURE1 Process for identifying recorded diagnoses for labeled indications across the broad and restrictive definitions. AF, atrial fibrillation; DVT,
deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism. Note: The upper half of the figure corresponds to potential on-
label uses of dabigatran, and the lower half of the figure to potential off-label uses, under the 2 definitions of on-label use

although marked differences occurred across the databases. Under the
broad definition, the highest prevalence of an approved indication was
observed in CPRD among HES-linkable patients (88.3%); the lowest in
DNHD (59.2%). The other indications were less prevalent. The highest
proportion of users with a diagnosis of hip or knee replacement
occurred in DNHD (23.7%); the lowest in CSD-LPD (0% cardiologist
panel, 1% GP panel). The VTE treatment/secondary prevention indica-
tion was evaluated as an on-label indication only in CPRD, starting July
2014 (HES-linkable, 1.0%; nonlinkable, 1.5%).

3.3 | Prevalence of potential off-label use of
dabigatran

Table 3 also presents the prevalence of potential off-label use among
new users of dabigatran by database. The lowest prevalence occurred
in CPRD, lower among HES-linkable, which included the most compre-
hensive information (broad definition, 5.7%; restrictive definition,
17.4%) than among non-linkable patients (11.5% and 25.6%, respec-
tively). The highest prevalence occurred in CSD-LPD, higher in the
GP panel (broad definition, 34.0%,; restrictive definition, 44.1%) than
in the cardiologist panel (24.1% and 37.5%, respectively). In DNHD,
the prevalence of potential off-label use was 17.1% using the broad
definition and 29.1% using the restrictive definition.

3.4 | Recorded conditions associated with potential
off-label use

Conditions identified as potential clinical reasons for the use of
dabigatran among potential off-label users are summarized in Table 4
and online appendix, Tables S4 to S5. The prevalence of each condition
varied across countries. In all databases, no conditions potentially
related to the use of anticoagulant could be identified in a large pro-
portion of potential off-label users. Specifically, in CPRD, the percent-
age ranged from 37.7% (CPRD-HES linkable) to 54.7% (CPRD not
linkable to HES).

3.5 | Algorithm validation

Patient profiles were reviewed for a random sample of 202 patients
from CPRD. Agreement on the on-/off-label classification between
automated algorithms and patient profile review by clinicians was very
high: broad definition, 98.5%; restrictive definition, 98.1%.

3.6 | Key methodological challenges

The key methodological challenges and limitations identified during
this study are summarized in Table 5. Lack of relevant clinical informa-
tion (primary care data in Denmark, hospital data in France, and CPRD

patients not linkable to HES), together with potential under-recording
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At least one
prescription of dabigatran
since 2009

At least one
prescription of dabigatran
since August 2011

With 1 year
of prior continuous
enrolment in the
database

DNHD
(Denmark)

CSD-LPD
(France)

Cardiologist

CSD-LPD
(France)

GP Panel
Panel

With no other prescription
of dabigatran during the
1-year period before the

index date prescription
(new users)

N = 3,435

N = 28,619

N =1,706 N=2,813

l

N =2,150

Linkable
to HES

Not linkable

N = 1,285
to HES

FIGURE 2 Attrition of users of dabigatran etexilate in CPRD (UK), DNHD (Denmark), and CSD-LPD (France, cardiologist and GP panels). CPRD,
Clinical Practice Research Datalink; CSD-LPD, Cegedim Strategic Data Longitudinal Patient Database; DNHD, Danish National Health
Databases; GP, general practitioner; HES, Hospital Episode Statistics; UK, United Kingdom. Note: Mean (SD) age in CPRD was 73.7 (11.3) years,
43.9% were women. Mean (SD) age in DNHD was 71.8 (10.9) years, 47.4% women. Mean (SD) age in CSD-LPD was 75.5 (10.0) years in the
cardiologist panel and 74.0 (10.4) years in the GP panel; proportion of women was 42.1% and 45.2%, respectively. In the cardiologist panel, 282

patients had missing information on sex

of clinical conditions in the electronic databases, were the most impor-
tant challenges. Both are likely to have led to overestimation of poten-
tial off-label use.

4 | DISCUSSION

Among dabigatran new users from UK, Denmark, and France, AF was
the most frequently recorded indication. The prevalence of other indi-
cations was much lower. Estimates of potential off-label use varied
markedly across databases, ranging from 5.7% (CPRD HES-linkable)
to 34% (CSD-LPD GP panel) under the broad definition and from
17.4% (CPRD HES-linkable) to 44.1% (CSD-LPD GP panel) under the
restrictive definition. The prevalence of conditions associated with
potential off-label use also varied across populations. However, the
proportion of patients in which no clinical reason for the use of antico-
agulant therapy could be established was consistently high in all data
sources.

Detailed hospital and primary care clinical information seems cru-

cial for this type of research, and its absence from some data sources

may have led to overestimation of potential off-label use. Heterogene-
ity of the data available across data sources was likely the main driver

of the disparate prevalence estimates observed across countries.

4.1 | Strengths

The use of electronic health care databases in general reduces bias
related to differential reporting of prescriptions or impacts of contacts
with patients and professionals. The use of 3 data sources from differ-
ent countries allowed evaluation of the research question in data
sources with different types of clinical information available and pro-
vided insights into the importance, for this type of research, of the
availability of detailed information on clinical conditions.

Use of 2 definitions of on-label use also provided complementary
information, as they were expected to be impacted to a different
extent by some of the study limitations. Finally, the high level of agree-
ment between the computer algorithms and the manual review con-
ducted in CPRD supports the validity of the algorithms used to

identify approved clinical indications, at least in the UK.
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TABLE 4 Prevalence of conditions potentially leading to anticoagulant use among potential off-label users of dabigatran at the index date; broad
definition of on-label use (CPRD, UK)

Linkable to HES Not Linkable to HES
Condition n % 95% Cl n % 95% CI
General prophylaxis or treatment of a thrombus in any site® 25 20.5 13.7-28.7 19 12.8 7.9-19.3
Ischemic stroke, TIA, and occlusion of cerebral arteries® 20 16.4 10.3-24.2 24 16.2 10.7-23.2
Treatment/secondary prevention of VTE®® 17 13.9 8.3-21.4 6 4.1 1.5-8.6
Heart failure/LVDP 11 9.0 4.6 - 15.6 7 4.7 1.9-9.5
Ischemic heart disease” 10 8.2 4.0-14.6 <5 - -
Anticoagulation for heart valve replacement or stent® 8 6.6 2.9-12.5 5 3.4 1.1-7.7
Heart valve disease other than rheumatic, cardiomyopathies, and myocardiopathies® 7 5.7 2.3-115 6 4.1 1.5-8.6
Peripheral arterial disease® 5 4.1 1.3-9.3 0 0.0 0.0-2.5
Only atrial flutter and no other potential off-label diagnoses® <5 - — 6 4.1 1.5-8.6
Arrhythmias® <5 - - 5 34 1.1-7.7
General thrombosis prophylaxis in orthopedic surgery®® <5 — — 0 0.0 0.0-25
Hypercoagulability® <5 - — <5 - -
Conduction disorders® <5 - — <5 - -
Injuries to the hip and thigh® <5 - — 0 0.0 0.0-2.5
Pediatric patients (<18 years old) 0 0.0 0.0-3.0 <5 — —
Cardiac arrest® 0 0.0 0.0-3.0 0 0.0 0.0-2.5
None of the specified conditions (other/unrelated to dabigatran etexilate) 46 37.7 29.1-46.9 81 54.7 46.3-62.9
Total 122 = = 148 = =

Abbreviations: Cl, confidence interval; CPRD, Clinical Practice Research Datalink; HES, Hospital Episode Statistics; LVD, left ventricular dysfunction; TIA,
transient ischemic attack; UK, United Kingdom; VTE, venous thromboembolism.

Note: Due to data protection regulations, counts less than 5, and the corresponding percentages, cannot be provided in cells for CPRD data. The diagnoses
are listed by order of decreasing frequency in the group with data linkable to HES.

?Prespecified diagnoses considered a priori to be the most likely to lead to off-label use of dabigatran in clinical practice. These conditions were evaluated
within a minimum of 1 year before the index date or all available historical data for chronic conditions.

PAssessed within 3 months before and after the index prescription.
“For CPRD, in July 2014, the indication of treatment or secondary prevention of VTE was added. Therefore, this indication was off-label before July 2014.
9Defined as any arrhythmia other than atrial fibrillation or atrial flutter.

€Other than hip or knee replacement.

TABLE 5 Key methodological challenges and limitations identified in the study

CPRD, UK DNHD, Denmark CSD-LPD, France
Key challenges/limitations
Availability of For patients not linkable to HES, data  Primary care data were not available when Data on hospital episodes and
clinical on hospital episodes and the study was conducted procedures were available only as
information procedures were available only as captured by GP or cardiologist
captured by GPs Only information generated by a patient's
physician was available in the data set
Completeness of Underrecording of clinical conditions Underrecording of clinical conditions is Physicians record only information
clinical by GPs is possible, particularly of possible, particularly those not relevant relevant to their day-to-day practice
information hospital diagnoses and procedures to the hospital episode Underrecording of clinical conditions is

possible, particularly of hospital
diagnoses and procedures

Potential consequences

Estimated Underestimation, particularly of the Underestimation of the AF indication Underestimation, particularly of the AF
prevalence of hip/knee replacement indication in indication in the GP panel, and of the
approved patients not linkable to HES hip/knee replacement indication in
indications of both panels
dabigatran

Estimated Overestimation, particularly in Overestimation. Expected to be large as the Overestimation in the 2 panels; likely
prevalence of patients not linkable to HES prevalence of the most frequent larger than in CPRD and DNHD
potential off- indication of the drug (AF) was likely
label use of underestimated
dabigatran

Abbreviations: AF, atrial fibrillation; CPRD, Clinical Practice Research Datalink; CSD-LPD, Cegedim Strategic Data Longitudinal Patient Database; DNHD,
Danish National Health Databases; GP, general practitioner; HES, Hospital Episode Statistics; UK, United Kingdom.
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4.2 | Limitations

A number of limitations must be noted when interpreting the results.
When using electronic health care databases, we are dependent on
the type of data available and on the completeness of the clinical infor-
mation recorded in each of the data sources. It is important to note
that a major assumption of this type of study is that the absence of a
recorded code indicates absence of a condition or risk factor. As a con-
sequence, lack of relevant clinical data and underrecording or misclas-
sification of clinical indications and risk factors in the databases, which
may lead to overestimation of potential off-label use, are key limita-
tions of this type of research.

Limitations specific to each database must also be noted. CPRD
provided the most complete information, particularly HES-linkable
data. Nonetheless, prescriptions for dabigatran issued in the hospital
setting or by specialists were not captured in the database unless they
were followed by GP prescriptions. Recording by GPs of relevant clin-
ical data, procedures, and tests generated during hospital admissions
may have been poor; this limitation is likely to have been more relevant
for patients not linkable to HES. Thus, underrecording or misclassifica-
tion of clinical indications cannot be ruled out in CPRD, particularly in
those without HES linkage. Free-text comments from GPs were not
available when the study was conducted.

In DNHD, diagnosis and procedure codes were available for hospi-
tal and hospital ambulatory care episodes. Although initially primary
care data were expected to be available in this data source, this was
not the situation when the study was conducted. While DNHD likely
captured most hip and knee replacement procedures, the same may
have not been true for AF diagnoses. This likely led to underestimation
of AF and may explain, at least partially, the lower prevalence of AF in
DNHD than in the other databases. This most likely led to overestima-
tion of potential off-label use of dabigatran in Denmark.

In CSD-LPD, by including patients prescribed dabigatran by cardi-
ologists and GPs, we identified first prescriptions issued by 2 key
groups of prescribers. Other specialists, such as neurologists, may have
issued first prescriptions of dabigatran; these would not have been
captured. Information on hospital episodes was not available. Com-
pared to CPRD, primary care information in CSD-LPD was limited;
physicians record only conditions that concern their day-to-day medi-
cal practice. In CSD-LPD, information generated by each panel is
stored separately and cannot be linked to other panels. These features
likely explain the high prevalence of potential off-label use observed in
France, particularly in the GP panel. Duplicate patients were possible
across the 2 physician panels.

Finally, dosage and duration of treatment were not considered in
either the broad or restrictive definitions presented in this manuscript

due to lack of information in a large number of patients.

4.3 | Interpretation

Estimation of potential off-label use of a drug using electronic health
care databases is highly dependent on the databases used, specifically
on the availability and completeness of clinical data, which are of

utmost importance. Lack of relevant clinical information (eg, approved

indications) likely results in the overestimation of the potential off-
label use of the drug.

In this study, marked heterogeneity in the information available
across databases was probably the main driver of the differences in
the prevalence estimates observed across countries. Overestimation
of potential off-label use probably occurred in the 3 databases,
although the degree was presumably heterogeneous. Because
dabigatran may be used to treat conditions typical of both inpatient
(eg, VTE prevention) and outpatient (eg, AF) settings, HES-linkable
CPRD data, which combine hospital information with detailed primary
care data, likely provided the most accurate estimates, while results
from the other databases should be interpreted with caution. As most
oral anticoagulants are approved for indications in both settings, future
studies on the use of these drugs will probably benefit from using data-
bases in which detailed hospital and primary care clinical information is
available. For this type of research, it is crucial to take into consider-
ation whether the condition for which the medication is used is man-
aged mainly in the hospital or in the primary care setting, as this may
inform database choices.

Other methodological considerations are worth discussing as they
may apply to similar studies. Atrial flutter was not considered an on-
label indication per information in the product label. However, AF
and atrial flutter often coexist, and it is possible that some of those
patients might have been misclassified as having atrial flutter only
(Table 4 and online appendix, Tables S4 and S5). In clinical practice, it
is often assumed that antithrombotic therapy recommendations for
patients with AF also apply to atrial flutter. This notion was recently
supported by the European Society of Cardiology13 and other consen-
sus documents.'* Considering atrial flutter as on-label use of
dabigatran would have led to slightly lower estimates of potential
off-label use, particularly in France.

In CSD-LPD, other arrhythmias and cardioversion were highly
prevalent among potential off-label users (online appendix, Table S5).
As the main clinical indication for cardioversion is AF,'® it is possible
that an important proportion of these patients (18% of potential off-
label users in the cardiologist panel; 27.6%, GP panel) were actually
on-label users of dabigatran.

In each database, clinical reasons for using anticoagulant therapy
could not be established in a large number of potential off-label users.
The lowest proportion was observed in CPRD HES-linkable data,
which further supports the notion that this source may have captured
clinical indications and risk factors more completely than the others.
Evaluation of potential clinical reasons for using the study drug off-
label not only improves understanding of the real-world use of the
drug in different health care environments, but also informs about
the degree of completeness of the databases. In this sense, the propor-
tion of patients without a potential reason for anticoagulation use in
CSD-LPD was lower than expected.

Previous studies on the off-label use of dabigatran are scarce.
Because these studies used short time periods*® and/or focused on

specific clinical indication groups,”*”

their findings are not directly
comparable. A number of authors have evaluated the methodological
limitations inherent to the use of administrative health databases.'®
29 However, studies on the specific challenges of conducting research

on off-label use of drugs using electronic databases, or comparing the
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strengths and limitations of different databases for this type of
research, are scarce. This study can therefore aid the design of future
studies on the off-label use of pharmacotherapies, particularly of oral
anticoagulants.

5 | CONCLUSIONS

The prevalence of potential off-label prescribing of dabigatran in the
study countries ranged from 5.7% in HES-linkable patients in CPRD
(UK) to 34% in the French CSD-LPD general practitioner panel (broad
definition), and from 17.4% in HES-linkable patients in CPRD (UK) to
44.1% in the French CSD-LPD general practitioner panel (restrictive
definition). However, the results regarding potential off-label use need
to be interpreted cautiously due to limitations in the available data (no
primary care data in Denmark; no hospital data in France). In this con-
text, results from CPRD HES-linkable data are likely to be the most
accurate in this study. Availability of detailed clinical information is cru-
cial for studies on off-label use of drugs using electronic health care
databases. For research on oral anticoagulants, availability of both
detailed primary care and hospital data is of utmost importance. Other-
wise, overestimation of off-label use is likely to occur.

These findings may be used to inform the design of future studies
on the off-label use of pharmacotherapies, particularly research studies

on the use of oral anticoagulant drugs using electronic databases.
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