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Utilization of Dabigatran for Atrial 
Fibrillation at 3 Tertiary Care Centres
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ABSTRACT
Background: The outpatient management of stroke prevention for 
patients with atrial fibrillation has recently been published and provides
insight into the benefits and risks of the new direct-acting oral anti -
coagulants. However, real-world use of these agents for hospital inpatients 
requires additional study.

Objective: To determine prescribing patterns for dabigatran at 3 
Canadian hospitals, specifically adherence with the hospitals’ prescribing
restriction limiting dabigatran to patients with nonvalvular atrial fibrilla-
tion and creatinine clearance above 30 mL/min (primary outcome) and
assessment of age-related prescribing, prescribing of medications with 
defined contraindications or potential for interaction when given 
concurrently with dabigatran, and use of risk stratification tools 
(secondary outcomes).

Methods: A retrospective chart review of patients for whom dabigatran
was prescribed from August to October 2011 was performed at 3 hospitals
in Toronto, Ontario. Descriptive statistics were used for all outcomes 
assessed. 

Results: Overall, dabigatran was prescribed for 69 inpatients, of whom
16 (23%) were new users (dabigatran initiated during hospital admission)
and 53 (77%) were prior users (dabigatran prescribed before admission
to hospital). Fifty-eight patients (84%; 14 new users and 44 prior users)
received dabigatran according to the hospitals’ prescribing restriction. For
the remaining 11 patients, dabigatran therapy did not meet prescribing
restrictions for use because of valvular disease or presence of prosthetic
valve (10 patients [14% of the total sample]) and impaired renal function
(1 patient [1%]). Among those whose dabigatran therapy met the 
prescribing restrictions for use, amiodarone and acetylsalicylic acid were
the most common concurrently prescribed medications (17 patients
[29%] and 14 patients [24%], respectively). Stroke and bleeding risk
were documented for only 27 patients (47%) and 10 patients (17%), 
respectively.  

Conclusion: At the study hospitals, dabigatran was appropriately 
prescribed for the indication of nonvalvular atrial fibrillation in patients
without renal impairment in most cases. However, greater consideration
of cardiac history (including valvular disease and presence of prosthetic
valves), drug interactions, and documentation of risks and benefits is 
warranted. These research findings highlight the importance of and 
opportunity for pharmacist review and involvement in assessment and 
selection of patients with indications for anticoagulant therapy, particu-
larly when agents are new to the market. 

RÉSUMÉ
Contexte : La publication récente sur la prévention des accidents 
vasculaires cérébraux (AVC) chez les patients externes atteints de 
fibrillation auriculaire permet de mieux comprendre les avantages et 
les risques des nouveaux anticoagulants oraux directs. Cependant, il est
nécessaire de faire de plus amples études sur l’utilisation de ces agents en
situation réelle chez les patients hospitalisés.

Objectif : Déterminer les habitudes de prescription de dabigatran dans
trois hôpitaux canadiens, particulièrement en ce qui a trait au respect des
restrictions de prescription en vigueur dans les hôpitaux qui limitent le
dabigatran aux patients souffrants de fibrillation auriculaire non valvulaire
et présentant une clairance de la créatinine supérieure à 30 mL/min 
(principal paramètre d’évaluation) et à l’évaluation de la prescription en
fonction de l’âge du patient, de la prescription de médicaments avec 
des contre-indications précises ou un potentiel d’interactions médica-
menteuses lorsqu’ils sont administrés en concomitance avec du dabigatran
et de l’emploi d’outils de stratification du risque (paramètres d’évaluation
secondaires).

Méthodes : Une analyse rétrospective des dossiers médicaux des patients
à qui on avait prescrit du dabigatran entre août et octobre 2011 a été
menée dans trois centres hospitaliers de Toronto en Ontario. Des statis-
tiques descriptives ont été employées pour tous les paramètres analysés.  

Résultats : Dans l’ensemble, on a prescrit du dabigatran à 69 patients
hospitalisés. Parmi eux, 16 (23 %) n’en avaient jamais reçu (traitement
amorcé pendant l’hospitalisation) et 53 (77 %) en avaient déjà reçu 
(dabigatran prescrit avant l’hospitalisation). Cinquante-huit patients
(84 %; 14 n’en ayant jamais reçu et 44 en ayant déjà reçu) ont reçu 
du dabigatran selon les restrictions de prescription en vigueur dans les 
hôpitaux. Pour les 11 patients restants, le traitement par dabigatran ne
répondait pas aux restrictions d’utilisation pour cause de valvulopathie ou
de présence d’une prothèse valvulaire (10 patients [14 % de l’échantillon
total]) ou d’insuffisance rénale (1 patient [1 %]). Au sein du groupe de
patients pour lesquels les restrictions d’utilisation ont été respectées,
l’amiodarone et l’acide acétylsalicylique étaient les médicaments les plus
souvent coprescrits (respectivement, 17 patients [29 %] et 14 patients
[24 %]). Le risque d’AVC et d’hémorragie n’était consigné respectivement
que pour 27 patients (47 %) et 10 patients (17 %).

Conclusion : Dans les hôpitaux de l’étude, le dabigatran était habituelle-
ment prescrit de façon appropriée pour l’indication de fibrillation auricu -
laire non valvulaire chez des patients ne présentant pas d’insuffisance
rénale. Cependant, il est justifié de tenir davantage compte des antécédents
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INTRODUCTION

The emergence of newer oral anticoagulants for patients with
atrial fibrillation has provided clinicians with an armamen-

tarium of potential options for stroke prevention in the past 
several years.1-4 However, real-world use of these agents has 
remained a source of debate, and postmarketing reports (includ-
ing reports of serious bleeding events and risks associated with
use in patients with valvular atrial fibrillation or reduced renal
function) have highlighted the need for further assessment in
clinical practice.5-9 Dabigatran, the first competitive and reversible
thrombin inhibitor approved in North America, in October
2010, has been evaluated in several outpatient registries of 
patients with atrial fibrillation in both Canada and the United
States.10-12 However, its use in hospital inpatients warrants 
additional study.

Dabigatran (110 mg and 150 mg formulations) was added
to the formulary of the study hospitals in June 2011. This drug
was restricted to the prevention of stroke in patients with 
nonvalvular atrial fibrillation and creatinine clearance (CrCl)
greater than 30 mL/min. The current study examined the appro-
priateness of dabigatran use relative to these criteria, along with
compliance with Canadian labelling, which recommends a 
regimen of 110 mg twice daily for patients over 80 years of age
and those over 75 years of age with increased risk of bleeding.13

The use of concomitant interacting or contraindicated medica-
tions was also characterized, as was documentation of tools used
to assess risk of stroke and bleeding, consistent with recent guide-
line recommendations.14

METHODS

Setting and Design

This study was a 3-month retrospective chart review of all
patients for whom dabigatran was prescribed between August
and October 2011 at 3 tertiary care hospitals in Toronto, Ontario
(about 700 beds total). During the period under review, 
dabigatran was the only novel oral anticoagulant available on the
hospital network’s formulary and was not yet covered by the

provincial formulary for outpatients. The University Health 
Network Research Ethics Board approved the study.

Data Sources and Identification of Patients 
Receiving Dabigatran

Patients were identified from the hospital network’s 
pharmacy computer system, which contains medication orders
for all inpatients. Each patient’s individual medication adminis-
tration record was reviewed, and patients were included in the
analysis if dabigatran had been ordered during their inpatient
stay and at least one dose of dabigatran had been administered.
For patients with multiple admissions during the study period,
only the first admission was included in the analysis. 

Patients were categorized as prior users (dabigatran 
prescribed before admission to hospital) or new users (dabigatran
newly initiated during the admission). Multiple sources were 
reviewed to categorize each patient, including the patient’s 
medication records in the pharmacy computer system and the
electronic patient record (which is also a computerized prescriber
order-entry system), past medication history and clinical notes
in the patient’s paper chart, and the hospital network’s electronic
best possible medication history database. The documented 
indication for use of dabigatran was obtained from a mandatory
field in the electronic patient record, which required the 
prescriber to specify the indication for use before the order could
be processed, as well as the written clinical progress notes in the
patient’s chart. The approved indication of nonvalvular atrial 
fibrillation was further confirmed using the electronic patient
record and the patient’s chart for either written or echocardio-
graphic confirmation of the absence of moderate-to-severe mitral
and/or aortic stenosis. An additional analysis was performed to
exclude patients with prosthetic valves, given data that became
available after initial prescribing indications were approved for
use at the study hospitals.7,8 Renal function was based on the
Modification of Diet in Renal Disease (MDRD) calculation
available to the prescribing physician on the electronic order 
system and assessed for the duration of the patient’s hospital
stay.15,16 If the calculated renal function (i.e., CrCl) decreased
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cardiaques (notamment les valvulopathies et la présence de prothèses 
valvulaire), des interactions médicamenteuses ainsi que de la consignation
des risques et des avantages. Ces données mettent en relief l’importance et
la possibilité de la participation du pharmacien à l’évaluation et à la 
sélection des patients ayant des indications pour un traitement par 
anticoagulant ainsi que de son analyse de ces cas, particulièrement lorsque
les médicaments sont nouveaux sur le marché.  

Mots clés : arythmie, nouveaux anticoagulants oraux, évaluation de 
l’utilisation des médicaments, prescription en milieu hospitalier
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below 30 mL/min during the hospital stay, use of dabigatran was
classified as inappropriate. Data were collected using a standard-
ized data collection form and were entered into Microsoft Excel,
version 12.3.2 (Microsoft Corporation, Redmond, Washington),
for analysis. 

Outcome Measures

The primary outcome measure was the proportion of 
patients meeting both aspects of the hospital network’s approved
prescribing indication for dabigatran use: (1) nonvalvular atrial
fibrillation (with modified criteria to exclude patients with 
prosthetic valves) and (2) CrCl greater than 30 mL/min. 
Secondary outcome measures were (1) the proportion of patients
for whom an appropriate dose of dabigatran was prescribed,
based on the patient’s age and prespecified risk factors for bleed-
ing (history of gastrointestinal bleeding, intracranial hemorrhage,
or known bleeding disorder), (2) the proportion of patients with
prescriptions for concomitant contraindicated medications
(specifically, P-glycoprotein inducers [protease inhibitors, 
dexamethasone], anticoagulants [unfractionated heparin, low-
molecular-weight heparin, warfarin], azole antifungals) and the
proportion of patients with concomitant medications requiring
increased monitoring (specifically, P-glycoprotein inhibitors
[amiodarone, dronaderone, verapamil, quinidine, tacrolimus],
antiplatelet agents [acetylsalicylic acid, clopidogrel], anti-inflam-
matory agents); and (3) the frequency of documentation of stroke
and bleeding risk scores during the patient’s hospital stay.

The investigators calculated both the CHADS2 and the
CHA2DS2-VASc risk scores for all patients, except those for
whom these risk stratification schemes were not applicable, such
as patients with mitral stenosis.17,18 The CHADS2 risk score is a
measure of stroke risk in which presence of congestive heart 
failure, hypertension, age 75 years or older, and diabetes mellitus
are each assigned 1 point, and history of previous stroke or 
transient ischemic attack is assigned 2 points. The CHA2DS2-
VASc score is another stroke risk tool, specifically aimed at strat-
ifying risk for lower-risk patients by further assigning 1 point for
each of female sex, age 65–74 years, and vascular disease (prior
myocardial infarction, peripheral arterial disease, or aortic plaque)
and 2 points for age over 75 years or history of thromboem-
bolism. They also calculated the HAS-BLED risk score 
(hypertension, abnormal renal/liver function, stroke, bleeding
history or predisposition, labile international normalized ratio
(INR), elderly, drugs/alcohol concomitantly) to allow stratifica-
tion of each patient’s bleeding risk, according to availability of
the laboratory results required for this calculation; if such results
were not available, the para meter was assumed to be normal.19,20

Statistical Analysis

Descriptive statistics (proportions) were used to summarize
all outcome measures. Outcome measures were examined for the
overall group and for the subgroups of new and prior users. 

RESULTS

Dabigatran was prescribed for a total of 80 patients (87 
admissions) over the 3-month study period. Of these, 63 patients
(79%) were prior users and 17 patients (21%) were new users;
however, one patient in the latter subgroup refused the prescribed
treatment and was excluded. Among the 63 prior users, 53 (84%)
continued taking dabigatran during their hospital stay or, if the
drug was initially held upon admission, had the drug restarted.
The 10 prior users whose dabigatran therapy was not continued
during the hospital stay were excluded from the assessment of
in-hospital use (see Figure 1). Overall, for the 69 patients who
were included in this study, mean age was 68 years (standard de-
viation 15 years), two-thirds (46 [67%]) were men, and two-
thirds (46 [67%]) had a planned admission for various
cardiovascular procedures (Table 1). 

Among the 69 patients, 60 (87%) had nonvalvular atrial
fibrillation and CrCl greater than 30 mL/min (Table 2), and
therefore met the hospital network’s initial prescribing 
restrictions for use. When patients with prosthetic valves were
excluded, appropriateness of use decreased to 58 patients (84%).
Among these 58 patients, the appropriate dose, based on age and
risk factors for bleeding, was prescribed for 55 patients (95%).
Unfortunately, 4 patients (7%) received dabigatran concurrently
with another anticoagulant (concurrent deep vein thrombosis
prophylaxis for 3 patients and full anticoagulant treatment dosing
for 1 patient; see Table 3). Overall documentation rates for stroke
risk and bleeding risk were low (27 patients [47%] and 10 
patients [17%], respectively). Interestingly, the CHADS2 score
was calculated for only 4 (44%) of the 9 patients whose orders
were written on a preprinted cardiovascular procedure form, with
a dedicated space for calculation of the patient’s CHADS2 score
in the medical record.

New Users (Inpatient Initiation)

Among the 16 new users identified over the study period,
dabigatran was appropriate for 14 patients (88%), according to
the hospital’s prescribing restrictions (Table 2). Three of these 
patients (21%) were switched from warfarin because of subther-
apeutic international normalized ratios at the time of admission.
All 3 of these patients presented to hospital secondary to 
cerebrovascular events (2 patients with stroke, 1 patient with
transient ischemic attack). The 2 patients whose prescribed 
dabigatran therapy did not meet the prescribing restriction for
nonvalvular atrial fibrillation had a known history of severe mitral
stenosis (with documented history of rheumatic heart disease)
and a known history of severe aortic stenosis, respectively. None
of the new users had renal impairment at initiation of therapy or
at any time during their admission. 

For all of the 14 new users, the appropriate dose was 
prescribed: 9 patients (64%) were to receive 150 mg twice daily,
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Figure 1. Patients identified for inclusion in a study to assess dabigatran therapy.

Table 1. Characteristics of Patients with Prescriptions for Dabigatran Therapy (part 1 of 2)

                                                                                                         Study Group: No. (%) of Patients*
Characteristic                                                                    New Users†             Prior Users‡                 Overall
                                                                                              (n = 16)                     (n = 53)                     (n = 69)
Age (years) (mean ± SD)                                               70 ± 15                   66 ± 14                  68 ± 15
Sex, female                                                                    8    (50)                15   (28)                23    (33)
Planned admission                                                         7    (44)                39   (74)                46    (67)
Reason for admission

Atrial fibrillation                                                          2    (13)                  0                            2      (3)
Atrial flutter                                                                3    (19)                  1      (2)                  4      (6)
Direct current cardioversion                                        1      (6)                11    (21)                12    (17)
Ablation                                                                                0                10    (19)                10    (14)
Catheterization                                                           2    (13)                  2      (4)                  4      (6)
Heart failure                                                                1      (6)                  4      (8)                  5      (7)
Stroke or transient ischemic attack                             5    (31)                  1      (2)                  6      (9)
Gastrointestinal bleeding                                            0                             1      (2)                  1      (1)
Neurosurgery                                                              1      (6)                  2      (4)                  3      (4)
Cardiovascular surgery                                                1      (6)                  3      (6)                  4      (6)
Orthopedic surgery                                                     0                             5      (9)                  5      (7)
Other                                                                          0                           13    (25)                13    (19)

Previous stroke or transient ischemic attack                   5    (31)                12   (23)                17    (25)
Heart failure                                                                   6    (38)                15   (28)                21    (30)
Diabetes mellitus                                                           3    (19)                12   (23)                15   (22)
Hypertension                                                               11    (69)                32   (60)                43    (62)

continued on page 373
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4 patients (29%) patients were to receive 110 mg twice daily on
the basis of their age, and 1 patient, despite being younger than
80 years of age, was to receive 110 mg twice daily after percuta-
neous coronary intervention during the hospital admission. For
this latter patient, the intentional decision to prescribe a 
lower dose than that recommended for the patient’s age was 
documented in the patient’s medical record by the prescribing
cardiology team because of an ongoing indication for dual 
antiplatelet therapy and dabigatran, and on this basis was 
categorized as appropriate.  

Among the 14 new users, 8 (57%) had concurrent prescrip-
tions for dabigatran and at least one interacting medication

(Table 3). Of greatest concern was one patient who was receiving
a low-molecular-weight heparin for deep vein thrombosis 
prophylaxis during treatment with dabigatran. Of agents with
the potential to increase bleeding risk, concurrent antiplatelet
therapy with acetylsalicylic acid (ASA) was most commonly 
prescribed (5 patients [36%]). ASA was newly prescribed for only
one patient, whereas the remaining 4 patients (29%) were already
taking ASA at the time of admission and the antiplatelet regimen
was continued during the hospital stay and at discharge. Two 
patients who were taking ASA were also receiving a second 
interacting medication: one was the patient taking ASA and
clopidogrel following percutaneous coronary intervention 

Table 1. Characteristics of Patients with Prescriptions for Dabigatran Therapy (part 2 of 2)

                                                                                                         Study Group: No. (%) of Patients*
Characteristic                                                                    New Users†             Prior Users‡                 Overall
                                                                                              (n = 16)                     (n = 53)                     (n = 69)
CHADS2 score

0                                                                                 2    (13)                13    (25)                15    (22)
1                                                                                 3    (19)                  7    (13)                10    (14)
2                                                                                 4    (25)                14    (26)                18    (26)
3                                                                                 2    (13)                  7    (13)                  9    (13)
4                                                                                 1      (6)                  0                            1      (1)
5                                                                                 2    (13)                  3      (6)                  5      (7)
6                                                                                 0                             1      (2)                  1      (1)
Unable to calculate                                                     2    (13)                  8    (15)                10    (14)

CHA2DS2-VASc score
0                                                                                0                             5       (9                 )5      (7)
1                                                                                 2    (13)                13    (25)                15    (22)
2                                                                                 3    (19)                10    (19)                13    (19)
3                                                                                 4    (25)                  5      (9)                  9    (13)
4                                                                                 2    (13)                  7    (13)                  9    (13)
5                                                                                 1      (6)                  0                            1      (1)
6                                                                                 2    (13)                  4      (8)                  6      (9)
7                                                                                 0                             1      (2)                  1      (1)
Unable to calculate                                                     2    (13)                  8    (15)                10    (14)

HAS-BLED score
0                                                                                 0                             7    (13)                  7    (10)
1                                                                                 4    (25)                14    (26)                18    (26)
2                                                                                 3    (19)                11    (21)                14    (20)
3                                                                                 3    (19)                16    (30)                19    (28)
4                                                                                 4    (25)                  3      (6)                  7    (10)
5                                                                                 2    (13)                  1      (2)                  3      (4)
6                                                                                 0                             1      (2)                  1      (1)

Renal function
Serum creatinine (μmol/L) (mean)                             85                          93                          89
CrCl, MDRD method (mL/min) (mean)                     71                          74                          72
CrCl > 30 mL/min for hospital duration                    16  (100)                52    (98)                68    (99)

CHADS2 = congestive heart failure, hypertension, age 75 years or older, diabetes mellitus, stroke or 
transient ischemic attack; CHA2DS2-VASc = congestive heart failure, hypertension, age, diabetes mellitus,
stroke or transient ischemic attack or thromboembolism, vascular disease (myocardial infarction, peripheral
arterial disease, or aortic plaque); CrCl = creatinine clearance; HAS-BLED = hypertension, abnormal
renal/liver function, stroke, bleeding history or predisposition, labile international normalized ratio, elderly,
drugs/alcohol; MDRD = Modification of Diet in Renal Disease; SD = standard deviation.
*Except where indicated otherwise.
†Inpatient initiation.
‡Outpatient initiation and continuation.
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(as previously described), and the second patient was receiving
amiodarone.

Stroke assessment was documented for 9 (64%) of the new
users with appropriate indications for use of dabigatran. The
CHADS2 score was used for 6 (67%) of these cases. Bleeding
risk, without formal use of a risk assessment tool such as the
HAS-BLED score, was documented for 6 (43%) new users.

Prior Users (Outpatient Initiation and Inpatient
Continuation)

For the 53 prior users who were continued on dabigatran

therapy during their admission, 46 (87%) met the hospital’s 

initial prescribing restrictions (i.e., nonvalvular atrial fibrillation

and CrCl over 30 mL/min). Also among the 53 prior users were

Table 2. Outcomes for Primary and Secondary Objectives

                                                                                                          Study Group; No. (%) of Patients
Outcome                                                                            New Users               Prior Users                  Overall
Primary                                                                        n = 16                    n = 53                    n = 69
Initial indication for use: nonvalvular atrial 
fibrillation and CrCl > 30 mL/min*

Appropriate prescribing                                            14    (88)                46    (87)                60    (87)
Inappropriate: CrCl < 30 mL/min                                0                             1      (2)                  1      (1)
Inappropriate: valvular disease, mitral stenosis            1      (6)                  1      (2)                  2      (3)
Inappropriate: valvular disease, aortic stenosis            1      (6)                  5      (9)                  6       (9

Modified indication for use: nonvalvular atrial 
fibrillation, CrCl  > 30 mL/min, no prosthetic valve

Appropriate prescribing                                            14    (88)                44   (83)                58    (84)
Inappropriate: prosthetic valve†                                  0                             2      (4)                  2      (3) 

Secondary                                                                   n = 14                    n = 44                    n = 58
Dose appropriately prescribed                                      14  (100)                41    (93)                55    (95)

150 mg BID                                                                9    (64)                34    (77)                43    (74)
110 mg BID (age > 80 years)                                      4    (29)                  4      (9)                  8    (14)
110 mg BID (age > 75 years + bleeding                     0                             0                            0
risk factors‡)                                                                 
110 mg BID (age ≤ 80 years + documented               1    (7)§                  3      (7)                  4      (7)
intentional decrease)                                                     

Documentation of stroke risk                                         9    (64)                18    (41)                27    (47)
CHADS2 score                                                             6    (67)                12    (67)                18    (67)
CHA2DS2-VASc score                                                  0                             0                            0
Other¶                                                                        3    (33)                  6    (33)                  9    (33)

Documentation of bleeding risk                                    6    (43)                  4      (9)                10    (17)
HAS-BLED score                                                          0                             0                            0
Other**                                                                      6  (100)                  4  (100)                10  (100)

CHADS2 = congestive heart failure, hypertension, age 75 years or older, diabetes mellitus, stroke or 
transient ischemic attack; CHA2DS2-VASc = congestive heart failure, hypertension, age, diabetes mellitus,
stroke or transient ischemic attack or thromboembolism, vascular disease (myocardial infarction, peripheral
arterial disease, or aortic plaque); CrCl = creatinine clearance; HAS-BLED = hypertension, abnormal
renal/liver function, stroke, bleeding history or predisposition, labile international normalized ratio, 
elderly, drugs/alcohol.
*Hospital’s prescribing restrictions in 2011.
†A total of 4 patients had prosthetic valves; however, for 2 of these patients, dabigatran therapy was 
classified as inappropriate in relation to the initial indication, because of mitral stenosis (n = 1) and aortic
stenosis (n = 1). These 2 patients are not counted in this row. 
‡History of gastrointestinal bleeding, intracranial hemorrhage, or bleeding disorder.
§At the discretion of the treating cardiology team, based on an ongoing indication for triple therapy 
with acetylsalicylic acid, clopidogrel, and dabigatran for this patient.
¶Other stroke documentation: for new users, “ABCD” (age, blood pressure, clinical features of transient
ischemic attack [TIA], duration of TIA symptoms) (n = 1) and risk factor documentation without use 
of explicit tool (n = 2); for prior users (n = 4), risk factor documentation without use of explicit risk 
assessment tool.
**Other bleeding risk documentation: for new users (n = 6), documentation of bleeding risk associated
with treatment without explicit tool documented in chart; for prior users, risk factor documentation 
without use of explicit risk assessment tool. 
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Table 3. Medications Prescribed Concurrently with Dabigatran

                                                                                                          Study Group; No. (%) of Patients
Drug or Drug Class Prescribed                                         New Users               Prior Users                  Overall
                                                                                              (n = 14)                     (n = 44)                     (n = 58)

Contraindicated anticoagulant therapy                                                                            4       (7)
LMWH for prophylaxis                                               1       (7)                  2      (5)                  3       (5)
LMWH for therapy                                                     0       (0)                  1      (2)                  1       (2)

No. of interacting medications*                                  
Any interacting medication                                         8    (57)                36    (82)                44    (76)
At least 2 interacting medications                               2 (14)†                7 (16)‡                9    (16)

Increased monitoring with interacting 
medication
PGP inhibitor                                                                                                                             24    (41)

Amiodarone                                                                3    (21)                14    (32)                17    (29)
Dronaderone                                                              0                             4      (9)                  4      (7)
Verapamil                                                                    0                             1      (2)                  1      (2)
Tacrolimus                                                                   0                             1      (2)                  1      (2)
Prednisone                                                                  0                             1      (2)                  1      (2)

Antiplatelet therapy                                                                                                                 16    (28)
ASA                                                                            4    (29)                  9    (20)                13    (22)
Clopidogrel                                                                 0                             2      (5)                  2      (3)
ASA + clopidogrel                                                       1      (7)                  0                            1      (2)

NSAID                                                                                                                                        4      (7)
Ibuprofen                                                                    0                             1      (2)                  1      (2)
Meloxicam                                                                  0                             2      (5)                  2      (3)
Celecoxib                                                                    0                             1      (2)                  1      (2)

ASA = acetylsalicylic acid, LMWH = low-molecular-weight heparin, NSAID = nonsteroidal 
anti-inflammatory drug, PGP = P-glycoprotein.
*Excluding contraindicated medications.
†One patient received amiodarone plus ASA (both new during the hospital stay), along with dabigatran,
and one patient received ASA plus clopidogrel (both new during the hospital stay), along with dabigatran.
‡One patient received LMWH (full anticoagulation treatment) plus ASA, one patient received meloxicam
plus ASA, two patients received amiodarone plus ASA, one patient received amiodarone plus clopidogrel,
one patient received amiodarone plus verapamil, and one patient received ibuprofen plus prednisone plus
tacrolimus.

4 patients (8%) with a known history of a prosthetic valve; 
however, 2 of these patients were already identified as receiving
dabigatran therapy inappropriately, because they had mitral
stenosis (1 patient) and aortic stenosis (1 patient). According to
the modified prescribing restriction (based on data that became
available after initial hospital formulary approval), the remaining
2 patients with prosthetic valves were deemed to be receiving
dabigatran inappropriately, which left 44 patients (83%) with
appropriate indications for use. Among prior users, 1 patient
(2%) did not meet prescribing criteria because of impaired renal
function (CrCl 16 mL/min). 

Among the 44 prior users meeting the hospital’s modified
criteria for use, the dose of dabigatran ordered was appropriate
for 41 patients (93%), on the basis of age and other bleeding risk
factors. The remaining 3 patients were older than 80 years of age

and were inappropriately continued on their home regimens of
150 mg twice daily. Additional anticoagulant therapy was 
concurrently prescribed for 3 patients: 2 receiving prophylactic
therapy and 1 receiving full treatment dosing of a low-molecular-
weight heparin. P-glycoprotein inhibitors were the medications
most commonly prescribed concurrently with dabigatran (19 
patients [43%]). Overall, stroke risk assessment was documented
in the charts of 18 patients (41%), 12 (67%) of whom were 
assessed with the CHADS2 scoring tool. Bleeding risk was 
documented for 4 (9%) of the prior users, without use of any
specific risk stratification tool such as HAS-BLED.

DISCUSSION

During the study period, prescribing of dabigatran met the
hospital’s prescribing restriction for the majority of patients, 
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according to the original criteria for formulary approval. The use
of dabigatran for patients with valvular disease, as observed in
this chart review, predated early communication of updated 
contraindications for use in patients with valvular disease or heart
valve replacement.7 The RE-ALIGN study, which evaluated the
use of dabigatran in patients with mechanical heart valves,
demonstrated an increased risk of thromboembolic complica-
tions (stroke 5% versus 0%, myocardial infarction 2% versus
0%, and valve thrombosis 3% versus 0%) and bleeding compli-
cations (27% versus 12%; hazard ratio 2.45, 95% confidence 
interval 1.23–4.86) relative to warfarin.8 Given the retrospective
nature of the current study, it was possible to review the 
appropriateness of dabigatran therapy in relation to this new 
evidence. The current study included 4 patients with prosthetic
valves who were receiving dabigatran. This finding indicates the
importance of re-evaluating appropriateness whenever new 
evidence of either benefit or harm becomes available, to further
define the subset of patients who should or should not continue
or initiate treatment.  

This chart review also provided insight into areas of clinical
practice where pharmacists can have a direct impact, including
the assessment of dabigatran use according to renal function, age,
and concomitant interacting medications. According to current
prescribing recommendations, dose adjustments based on age
were being instituted at the study hospitals for the majority of
patients; however, dose adjustments accounting for the signifi-
cance of interacting medications continue to be left to prescribers’
clinical judgment. For example, in this study, for one new user
receiving dabigatran, ASA, and clopidogrel, an intentionally 
reduced dose of dabigatran was prescribed to minimize bleeding
risk, whereas a prior user who was receiving dabigatran, 
prednisone, tacrolimus, and verapamil continued to receive 
dabigatran 150 mg twice daily. These examples highlight 
differing approaches to drug–drug interactions in clinical 
practice. As more evidence becomes available concerning the 
potential bleeding risk associated with such concurrent 
treatments,21 pharmacists are well positioned to discuss these 
interactions with prescribers in order to mitigate patient risk and
ensure appropriate monitoring and patient counselling. 

The results of this study also highlight the opportunity for
pharmacists to engage in documentation of risk assessment. 
Despite current recommendations for documentation of stroke
risk,14 this study demonstrated a significant gap between 
guideline recommendations and current practice for patients
with atrial fibrillation. Pharmacists are well positioned to bridge
this gap, particularly as therapeutic alternatives for stroke 
prevention in atrial fibrillation continue to undergo review and
development.  

Limitations

A number of limitations in this study deserve mention. First,
as with any chart review, the analysis was limited to information

included in the patients’ charts or otherwise documented by the
health care team. For example, for calculation of a patient’s 
HAS-BLED score, it was assumed that the patient had no history
of labile INR if no INR was ordered at the time of admission
and no mention was made of prior history of liver dysfunction;
as a result, the calculated scores may have underestimated the
true risk of bleeding. However, the same information would have
been available to prescribers at the time dabigatran was 
prescribed. Second, the MDRD method was used as a measure
of CrCl greater than 30 mL/min, rather than the traditional
Cockcroft–Gault equation. However, renal function was 
followed throughout each patient’s hospital admission, and the
MDRD method was used as a practical way of once again 
reflecting information that would have been available to 
physicians at the time of prescribing. Third, it is acknowledged
that the list of interacting medications considered here was not
exhaustive and that other interactions may be of importance 
(e.g., interactions with rifampin or anticonvulsants). Finally, in 
defining appropriateness, it is recognized that anticoagulation 
selection must take into account patient-specific preferences,
which may not always be documented in the chart.

CONCLUSIONS

For the majority of inpatients in this study, dabigatran was
appropriately prescribed, in accordance with restrictions for use
in patients with nonvalvular atrial fibrillation and CrCl greater
than 30 mL/min. Pharmacists are well positioned to assess and
intervene upon the appropriateness of dabigatran use for patients
with nonvalvular atrial fibrillation, according to usual prescribing
recommendations and with consideration of patient age and
renal function, as well as valvular status and bleeding risk factors,
including concurrent interacting medications. Systems for 
improving the documentation of risk stratification are required
to improve adherence with recent guideline recommendations,
particularly given the armamentarium of agents available on the
Canadian market. 
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