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ABSTRACT

Introduction: Following approval of dabigatran
and other antithrombotics in Japan, few studies
have specifically evaluated the clinical charac-
teristics of patients prescribed these antithrom-
botics for nonvalvular atrial fibrillation (NVAF)
in real-world practice.
Methods: We conducted a descriptive analysis
of data from two real-world studies [J-dabiga-
tran surveillance and Japanese study on current

Anticoagulation therapies for Patients with
nonvalvular Atrial Fibrillation (JAPAF); con-
ducted at sites common to both studies] to
determine the characteristics of patients with
NVAF initiated on dabigatran etexilate [110 mg
twice daily (BID; DE110) or 150 mg BID
(DE150)], warfarin, rivaroxaban, or antiplatelets
as their first antithrombotic treatment. Infer-
ential statistical analyses were not performed,
and no statistical hypothesis was tested.
Results: Data for 1270 and 3011 eligible
patients from the J-dabigatran surveillance
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(warfarin, 82.5%; rivaroxaban, 10.3%; anti-
platelets, 21%), respectively, were extracted. In
the J-dabigatran surveillance, 31.8% (full
cohort, 28.1%) of patients had been switched
from warfarin to dabigatran. Among patients
prescribed DE110/DE150, 41.4%/57.5% and
41.5%/18.7% of patients had low-to-intermedi-
ate risk for ischemic stroke (CHADS2 score of 0
or 1) and high risk for bleeding (HAS-BLED
score C 3), respectively. Similarly, 33.7%/
41.3%/40.2% and 48.7%/42.6%/75.7% of
patients taking warfarin/rivaroxaban/an-
tiplatelets had a CHADS2 score of 0 or 1 and
HAS-BLED score C 3, respectively. Dabigatran
was favored in patients with creatinine clear-
ance[50 ml/min.
Conclusions: In Japan, physicians who attempt
stroke prevention in patients with atrial fibril-
lation choose appropriate anticoagulant treat-
ment, taking into consideration the individual
patient backgrounds as well as the features of
each antithrombotic agent.
Trial Registration: ClinicalTrials.gov Identifier,
NCT01491178 and University Hospital Medical
Information Network (UMIN) Clinical Trial
Registry Identifier, UMIN000009644.
Funding: Nippon Boehringer Ingelheim Co.,
Ltd.
Plain Language Summary: Plain language
summary available for this article.

Keywords: Anticoagulant; Dabigatran; Japan;
Nonvalvular atrial fibrillation; Postmarketing
surveillance

PLAIN LANGUAGE SUMMARY

Several drugs became available to prevent blood
clotting and blocking of the blood supply to part
of the brain (stroke) in patients having an
abnormal heart rhythm (nonvalvular atrial fib-
rillation or NVAF). However, it is still unclear
what types of patients are taking what types of
drugs in daily clinical care. The authors looked
into data from patients who participated in two
studies conducted in Japan [1270 patients from
the J-dabigatran surveillance and 3011 patients
from the Japanese study on current Anticoagu-
lation therapies for Patients with nonvalvular

Atrial Fibrillation (JAPAF)] to find out the rela-
tion between the types of patients with NVAF
and the drugs for blood clotting prevention they
were taking (dabigatran 110 mg twice daily,
dabigatran 150 mg twice daily, rivaroxaban,
warfarin, or antiplatelet drugs). Around 30% of
the patients had changed their drug from war-
farin to dabigatran. Among patients who took
dabigatran 110 mg twice daily, dabigatran
150 mg twice daily, warfarin, rivaroxaban, and
antiplatelet drugs, 41.4, 57.5, 33.7, 41.3, and
40.2% had low-to-intermediate risk for stroke,
respectively, and 41.5, 18.7, 48.7, 42.6, and
75.7% had high risk for bleeding, respectively.
Dabigatran was favored in patients having nor-
mal to mildly reduced renal function. From this
research, the authors concluded that physicians
in Japan choose appropriate treatment to pre-
vent blood clotting in patients with NVAF.

INTRODUCTION

Atrial fibrillation (AF) is the most common
arrhythmia in clinical practice [1], and it is
estimated that the number of patients with AF
in Japan will steadily increase to 1.03 million by
2050 [2]. Risk factors for thromboembolic and
bleeding events in patients with nonvalvular AF
(NVAF) and AF differ among Japanese, Western,
and non-Asian populations. For example,
female sex is not a risk factor for thromboem-
bolic events, whereas male sex is a risk factor for
major bleeding and all-cause mortality among
Japanese patients with NVAF [3]. In addition,
Japanese patients with AF have a higher risk of
stroke and systemic embolism, increased
prevalence of previous stroke, more bleeding
events while taking warfarin (lower time spent
in the therapeutic range), different target anti-
coagulation levels with warfarin [prothrombin
time-international normalized ratio (PT-INR)
1.6–2.6 in patients aged C 70 years], and lower
body mass index (BMI) compared with non-
Asians [4]. Furthermore, fewer Japanese patients
with AF have hypertension or congestive heart
failure, but more have diabetes mellitus, com-
pared with non-Asians [4].

Non-vitamin K–dependent direct oral anti-
coagulants (DOACs; dabigatran, rivaroxaban,
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apixaban, and edoxaban) are recommended for
the prevention of stroke and systemic embolism
in patients with NVAF [5], where they are at
least as effective and safe as warfarin [6–9]. In
general, DOACs have a specific and improved
risk profile compared with warfarin [10–12] and
may be prescribed at suboptimal doses,
depending on the bleeding risk [13].

Dabigatran was approved for reduction of
the risk of stroke and systemic embolism in
patients with NVAF by the United States Food
and Drug Administration in 2010 [14] and by
the Ministry of Health, Labour and Welfare of
Japan in 2011 [15]. According to the Japanese
Circulation Society (JCS), dabigatran is recom-
mended for patients with NVAF with CHADS2
scores C 1 [5].

Following approval of dabigatran in Japan,
a postmarketing surveillance (PMS) study (J-
dabigatran surveillance) was initiated in
December 2011 to investigate the safety and
effectiveness of long-term use of dabigatran in
real-world settings [16]. The Japanese study on
current Anticoagulation therapies for Patients
with nonvalvular Atrial Fibrillation (JAPAF)
[17] was also conducted in parallel to evaluate
the relationship between patient characteris-
tics and antithrombotic therapy prescribed for
the prevention of ischemic stroke and sys-
temic embolism in Japanese patients with
NVAF in daily clinical practice. Because the
intention was to compare results with the
J-dabigatran surveillance study, the JAPAF
study did not include patients who were pre-
scribed dabigatran.

DOACs other than dabigatran (rivaroxaban,
apixaban, and edoxaban) are also approved for
use in Japan; however, considering the specific
differences in risk factors for thromboembolic
and bleeding events in Japanese patients [3], the
clinical characteristics of patients prescribed
dabigatran and other antithrombotic agents
remain unclear. The aim of the present study
was to analyze the characteristics of Japanese
patients with NVAF started on dabigatran and
other antithrombotics as their initial treatment
by using data from the J-dabigatran surveillance
and JAPAF study.

METHODS

Study Designs and Patients

Details of the study designs and patient inclu-
sion criteria for the J-dabigatran surveillance
and JAPAF study have been reported previously
[16, 17]. For this descriptive analysis, data per-
taining to patient demographics and clinical
characteristics were extracted for patients with
NVAF who took dabigatran etexilate [110 mg
twice daily (BID; DE110) or 150 mg BID
(DE150)], warfarin, rivaroxaban (10–15 mg once
daily), or antiplatelets as their first antithrom-
botic treatment. Only patients enrolled at sites
common to both studies were included in this
analysis. This article is based on previously
conducted studies and does not contain any
studies with human participants or animals
performed by any of the authors.

J-dabigatran Surveillance

J-dabigatran surveillance was a prospective PMS
study conducted at 1042 sites in Japan (Clini-
calTrials.gov Identifier: NCT01491178). Adults
with NVAF who took dabigatran for the first
time between December 12, 2011, and Novem-
ber 30, 2013, were enrolled. Data were extracted
from electric case report forms. Patients who
used warfarin within 7 days prior to starting
dabigatran were defined as ‘‘switchers,’’ and
those who did not use warfarin within the
evaluation period were defined as ‘‘newly initi-
ated’’ [16]. A total of 6772 patients were regis-
tered, of which 6443 comprised the analysis
population. Patients who were ineligible for
registration or who did not visit the site after
the first visit were excluded.

JAPAF Study

JAPAF study was a cross-sectional study with
surveillance performed between October 2011
and March 2014 [University Hospital Medical
Information Network (UMIN) Clinical Trial
Registry: UMIN000009644]. Patients were
enrolled between April 2012 and December
2013 at 268 sites that participated in
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J-dabigatran surveillance. Adults with NVAF
who received antithrombotic treatment other
than dabigatran were enrolled. Patients with
artificial valve replacement or valvular disease
were excluded. Patient data were extracted from
medical records at the first visit after registra-
tion. Of 3138 patients registered at 274 sites,
3053 were eligible; 85 were considered ineligible
[17]. A full list of the investigators and study
sites is available from a previously published
article [17].

Statistical Analysis

Patient demographics and baseline clinical
characteristics [e.g., comorbidities, creatinine
clearance (CrCl), risk of ischemic stroke
(CHADS2 score and CHA2DS2-VASc score), risk
of bleeding (HAS-BLED score), and concomitant
medication] were descriptively analyzed for the
two studies and for individual initial
antithrombotics (DE110, DE150, warfarin,
rivaroxaban, and antiplatelets). PT-INR control
in patients aged\70 and C 70 years was also
evaluated at treatment initiation (index date) in
warfarin ‘‘switchers’’ and those who continued
on warfarin. Inferential statistical analyses were
not performed, and no statistical hypothesis
was tested.

RESULTS

Descriptive Analysis of Patient
Demographics and Baseline Clinical
Characteristics Between J-dabigatran
Surveillance and JAPAF Study

Data for 1270 and 3011 eligible patients from
the J-dabigatran surveillance and JAPAF study,
respectively, were extracted for analysis
(Table 1); mean [± standard deviation (SD)] age
(71.1 ± 9.3 vs. 74.1 ± 9.4 years, respectively)
and proportion of men (66.2 vs. 66.1%, respec-
tively) were comparable between the studies.
However, numerically fewer patients in the
J-dabigatran surveillance than in the JAPAF
study were aged C 75 years, and more patients
in the J-dabigatran surveillance had paroxysmal

Table 1 Demographics and baseline clinical characteristics
of patients in J-dabigatran surveillance and JAPAF study

J-dabigatran
surveillance
(n = 1270)

JAPAF study
(n = 3011)

Male 841 (66.2) 1990 (66.1)

Age, years

\ 65 274 (21.6) 467 (15.5)

65–74 517 (40.7) 980 (32.5)

C 75 479 (37.7) 1564 (51.9)

Mean ± SD 71.1 ± 9.3 74.1 ± 9.4

BMI, kg/m2,

mean ± SD

24.2 ± 3.7 23.7 ± 3.6

Type of AF

Paroxysmal 550 (43.3) 995 (33.0)

Persistent 294 (23.1) 580 (19.3)

Permanent 336 (26.5) 1382 (45.9)

Unknown 90 (7.1)a 54 (1.8)

Comorbidity

Heart failure 244 (19.2) 803 (26.7)

Hypertension 905 (71.3) 2013 (66.9)

Diabetes 280 (22.0) 669 (22.2)

Prior stroke/TIA 242 (19.1) 687 (22.8)

Hepatic disorder 120 (9.4) 193 (6.4)

Prior GI bleeding 19 (1.5) 53 (1.8)

Concomitant GI

disorder

214 (16.9) 502 (16.7)

Creatinine

clearance, ml/min

n = 1198 n = 1710

\ 30 1 (0.1) 150 (8.8)

30–50 202 (16.9) 420 (24.6)

[ 50 to\ 80 590 (49.2) 770 (45.0)

C 80 405 (33.8) 370 (21.6)

Mean ± SD 73.3 ± 25.8 62.7 ± 25.8

CHADS2 score

0 156 (12.3) 295 (9.8)
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AF and CrCl[50 ml/min (Table 1). In contrast,
more patients in the JAPAF study than in the
J-dabigatran surveillance had permanent AF,
CrCl\30 ml/min, or were at high risk for
ischemic stroke (CHADS2 score C 2; CHA2DS2-
VASc score C 2) or bleeding (HAS-BLED score
C 3) (Table 1).

Descriptive Analysis of Patient
Demographics and Baseline Clinical
Characteristics Based on Initial
Antithrombotic/Anticoagulant Treatment

Among patients in the J-dabigatran surveil-
lance, the mean age was 73.1 and 63.4 years and
the proportion of men was 62.2 and 81.7% in
the DE110 and DE150 groups, respectively
(Table 2). CrCl was between 30 and 50 ml/min
in 20.4 and 1.6% of patients taking DE110 and
DE150, respectively. CrCl was\ 30 ml/min in
9.7, 2.3, and 10.5% of patients taking warfarin,
rivaroxaban, and antiplatelets, respectively
(Table 2). The majority of the patients in the
J-dabigatran surveillance were newly initiated
(DE110, 67.5%; DE150, 65.2%), and the pro-
portions of newly initiated patients in the
JAPAF study were 35.1, 9.0, and 7.2% for
rivaroxaban, antiplatelets, and warfarin,
respectively. Overall, a similar number of dabi-
gatran-treated patients were switched from
warfarin in the J-dabigatran surveillance at
baseline. However, in the JAPAF study, only

Table 1 continued

J-dabigatran
surveillance
(n = 1270)

JAPAF study
(n = 3011)

1 412 (32.4) 753 (25.0)

2 341 (26.9) 877 (29.1)

3 198 (15.6) 619 (20.6)

4–6 163 (12.8) 467 (15.5)

Mean ± SD 1.9 ± 1.3 2.1 ± 1.3

CHA2DS2-VASc score

0 49 (3.9) 81 (2.7)

1 175 (13.8) 283 (9.4)

2 268 (21.1) 543 (18.0)

3 294 (23.1) 658 (21.9)

4 235 (18.5) 677 (22.5)

5–9 249 (19.6) 769 (25.5)

Mean ± SD 3.1 ± 1.7 3.4 ± 1.6

HAS-BLED score

0 78 (6.1) 110 (3.7)

1 268 (21.1) 448 (14.9)

2 453 (35.7) 954 (31.7)

3 343 (27.0) 948 (31.5)

4–8 128 (10.1) 551 (18.3)

Mean ± SD 2.2 ± 1.1 2.5 ± 1.2

Antithrombotic treatment

Dabigatran 1270 (100.0) 0 (0.0)

Rivaroxaban 0 (0.0) 310 (10.3)

Warfarin 0 (0.0) 2484 (82.5)

Any antiplatelet 0 (0.0) 632 (21.0)

Status of OAC treatment

Newly initiated 852 (67.1) 322 (10.7)

Switcher 404 (31.8) 125 (4.2)

Prevalent use – 2341 (77.7)

Table 1 continued

J-dabigatran
surveillance
(n = 1270)

JAPAF study
(n = 3011)

Concomitant

antiplatelet with

OAC

870 (13.5) 455 (14.9)

Concomitant PPI 125 (9.8) 706 (23.4)

Data presented as n (%) unless otherwise stated
AF atrial fibrillation, BMI body mass index, GI gastroin-
testinal, OAC oral anticoagulant, PPI proton pump inhi-
bitor, SD standard deviation, TIA transient ischemic
attack
a One patient had unconfirmed nonvalvular AF
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Table 2 Clinical characteristics and demographics of patients from each of the oral antithrombotic treatment groups

J-dabigatran surveillance JAPAF study

DE110
(n = 976)

DE150
(n = 273)

Warfarin
(n = 2484)

Rivaroxaban
(n = 310)

Antiplatelet only
(n = 189)

Male 607 (62.2) 223 (81.7) 1657 (66.7) 183 (59.0) 132 (69.8)

Age, years

\ 65 133 (13.6) 139 (50.9) 374 (15.1) 59 (19.0) 32 (16.9)

65–74 393 (40.3) 117 (42.9) 814 (32.8) 98 (31.6) 62 (32.8)

C 75 450 (46.1) 17 (6.2) 1296 (52.2) 153 (49.4) 95 (50.3)

Mean ± SD 73.1 ± 8.3 63.4 ± 8.6 74.2 ± 9.3 73.1 ± 9.8 73.8 ± 10.1

BMI, kg/m2, mean ± SD 24.1 ± 3.7 24.4 ± 3.4 23.7 ± 3.7 23.5 ± 3.5 23.6 ± 3.7

Type of AF

Paroxysmal 429 (44.0) 113 (41.4) 802 (32.3) 112 (36.1) 68 (36.0)

Persistent 216 (22.1) 70 (25.6) 457 (18.4) 65 (21.0) 57 (30.2)

Permanent 261 (26.7) 70 (25.6) 1173 (47.2) 131 (42.3) 64 (33.9)

Unknown 70 (7.2)a 20 (7.3) 52 (2.1) 2 (0.6) 0 (0.0)

Comorbidity

Heart failure 197 (20.2) 44 (16.1) 685 (27.6) 68 (21.9) 43 (22.8)

Hypertension 707 (72.4) 182 (66.7) 1641 (66.1) 215 (69.4) 136 (72.0)

Diabetes 218 (22.3) 60 (22.0) 572 (23.0) 50 (16.1) 39 (20.6)

Prior stroke/TIA 183 (18.8) 55 (20.1) 585 (23.6) 64 (20.6) 33 (17.5)

Hepatic disorder 91 (9.3) 29 (10.6) 164 (6.6) 17 (5.5) 10 (5.3)

Prior GI bleeding 18 (1.8) 1 (0.4) 50 (2.0) 3 (1.0) 0 (0.0)

Concomitant GI disorder 175 (17.9) 37 (13.6) 405 (16.3) 53 (17.1) 37 (19.6)

Creatinine clearance, ml/min n = 922 n = 256 n = 1384 n = 214 n = 95

\ 30 0 (0.0) 0 (0.0) 134 (9.7) 5 (2.3) 10 (10.5)

30–50 188 (20.4) 4 (1.6) 347 (25.1) 47 (22.0) 23 (24.2)

[ 50 to\ 80 497 (53.9) 87 (34.0) 607 (43.9) 113 (52.8) 38 (40.0)

C 80 237 (25.7) 165 (64.5) 296 (21.4) 49 (22.9) 24 (25.3)

Mean ± SD 68.8 ± 23.7 90.6 ± 25.7 62.0 ± 26.2 66.8 ± 21.8 63.9 ± 29.0

CHADS2 score

0 110 (11.3) 45 (16.5) 241 (9.7) 31 (10.0) 22 (11.6)

1 294 (30.1) 112 (41.0) 597 (24.0) 97 (31.3) 54 (28.6)

2 263 (26.9) 69 (25.3) 728 (29.3) 88 (28.4) 50 (26.5)

3 166 (17.0) 29 (10.6) 521 (21.0) 53 (17.1) 37 (19.6)

48 Cardiol Ther (2019) 8:43–54



4.2% of all patients were switchers, and the
majority of patients prescribed warfarin and
antiplatelets continued on the same treatment

(prevalent use). Most of the switchers were
prescribed rivaroxaban.

Table 2 continued

J-dabigatran surveillance JAPAF study

DE110
(n = 976)

DE150
(n = 273)

Warfarin
(n = 2484)

Rivaroxaban
(n = 310)

Antiplatelet only
(n = 189)

4–6 143 (14.7) 18 (6.6) 397 (16.0) 41 (13.2) 26 (13.8)

Mean ± SD 2.0 ± 1.3 1.5 ± 1.1 2.2 ± 1.3 2.0 ± 1.3 2.0 ± 1.3

CHA2DS2-VASc score

0 23 (2.4) 25 (9.2) 63 (2.5) 11 (3.5) 7 (3.7)

1 99 (10.1) 75 (27.5) 225 (9.1) 33 (10.6) 23 (12.2)

2 206 (21.1) 61 (22.3) 442 (17.8) 61 (19.7) 36 (19.0)

3 228 (23.4) 58 (21.2) 541 (21.8) 73 (23.5) 37 (19.6)

4 193 (19.8) 36 (13.2) 574 (23.1) 61 (19.7) 33 (17.5)

5–9 227 (23.3) 18 (6.6) 639 (25.7) 71 (22.9) 53 (28.0)

Mean ± SD 3.3 ± 1.6 2.2 ± 1.5 3.5 ± 1.6 3.3 ± 1.6 3.3 ± 1.7

HAS-BLED score

0 34 (3.5) 43 (15.8) 94 (3.8) 16 (5.2) 0 (0.0)

1 174 (17.8) 92 (33.7) 386 (15.5) 50 (16.1) 9 (4.8)

2 363 (37.2) 87 (31.9) 794 (32.0) 112 (36.1) 37 (19.6)

3 287 (29.4) 44 (16.1) 774 (31.2) 99 (31.9) 68 (36.0)

4–8 118 (12.1) 7 (2.6) 436 (17.6) 33 (10.6) 75 (39.7)

Mean ± SD 2.3 ± 1.0 1.6 ± 1.0 2.5 ± 1.2 2.3 ± 1.1 3.2 ± 1.1

Concomitant antiplatelet with OAC 150 (15.4) 23 (8.4) 415 (16.7) 28 (9.0) –

Status of OAC treatment

Newly initiated 659 (67.5) 178 (65.2) 176 (7.2) 101 (35.1) 17 (9.0)

Switcher 307 (31.5) 91 (33.3) 13 (0.5) 109 (37.8) 2 (1.1)

Prevalent use – – 2269 (92.3) 78 (27.1) 169 (89.9)

Concomitant PPI 95 (9.7) 28 (10.3) 567 (22.8) 81 (26.1) 47 (24.9)

Data presented as n (%) unless otherwise stated
AF atrial fibrillation, BMI body mass index, DE110 dabigatran etexilate 110 mg twice daily, DE150 dabigatran etexilate
150 mg twice daily, GI gastrointestinal, OAC oral anticoagulant, PPI proton pump inhibitor, SD standard deviation, TIA
transient ischemic attack
a One patient had unconfirmed nonvalvular AF
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Among patients at low-to-intermediate risk
for ischemic stroke (CHADS2 score of 0 or 1),
41.4 and 57.5% were prescribed DE110 and
DE150, respectively, in the J-dabigatran
surveillance, and the lowest proportion took
warfarin among other oral anticoagulants in the
JAPAF study. Among patients at high risk for
ischemic stroke (CHADS2/CHA2DS2-VASc
score C 2), 58.6%/87.5% were prescribed DE110
and 42.5%/63.4% were prescribed DE150 in the
J-dabigatran surveillance, and warfarin was
taken more often than antiplatelets or rivarox-
aban in the JAPAF study. Finally, among
patients at high risk for bleeding (HAS-BLED
score C 3), most took antiplatelets, followed by
warfarin and rivaroxaban in the JAPAF study,
while 41.5 and 18.7% took DE110 and DE150,
respectively, in the J-dabigatran surveillance
(Table 2 and Fig. 1).

PT-INR Control in Warfarin-treated
Patients

Only 16.4% of patients aged\70 years who
switched from warfarin to dabigatran in the
J-dabigatran surveillance had optimal PT-INR
control (between 2 and 3) on the index date. In
contrast, approximately half of the patients
aged\70 years who continued on warfarin in
the JAPAF study had optimal PT-INR control.
More patients aged C 70 years had optimal PT-
INR control (between 1.6 and 2.6) on the index
date in both studies (switchers in the J-dabiga-
tran surveillance, 49.2%; initiated and contin-
ued warfarin in the JAPAF study, 77.3%).
Suboptimal PT-INR control (\2.0) was observed
on the index date in more than three-quarters
and half of patients aged\ 70 years in the
J-dabigatran surveillance and JAPAF study,
respectively. In contrast, substantially more
patients aged C 70 years in the J-dabigatran
surveillance than in the JAPAF study had sub-
optimal PT-INR control (\ 1.6) on the index
date (Table 3).

DISCUSSION

Dabigatran became available in Japan in March
2011 [15], and this large descriptive analysis

represents the first evaluation of the real-world
characteristics of Japanese patients with NVAF
treated with dabigatran (DE110 or DE150) [18]
or other antithrombotic medications after
approval of dabigatran. In the JAPAF study, the
majority of patients were continued on warfarin
treatment, and the study included a higher
percentage of patients aged C 75 years. With
respect to type of AF, most patients prescribed
dabigatran had paroxysmal AF, followed by
permanent AF and vice versa for anticoagulant
prescriptions in the JAPAF study. In the J-dabi-
gatran surveillance, physicians chose dabiga-
tran for patients with higher average CrCl in
contrast to the JAPAF study where patients with

Fig. 1 Distribution of a CHADS2 score, b CHA2DS2-
VASc score, and c HAS-BLED score in patients prescribed
DE110, DE150, warfarin, rivaroxaban, or antiplatelet only.
DE110 dabigatran etexilate 110 mg twice daily, DE150
dabigatran etexilate 150 mg twice daily
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CrCl B 50 ml/min were more common. As
anticipated, newly initiated cases were more
common than switched cases in the J-dabiga-
tran surveillance. In the JAPAF study, physicians
chose to continue patients on their long-term
warfarin prescriptions, suggesting good PT-INR
control and lack of perceived need to switch.

It appears that physicians are prescribing
according to the Japanese label that recom-
mends an oral dose of dabigatran 150 mg BID in
adults. However, for patients with moderate
renal impairment (CrCl 30–50 ml/min) and
those taking an oral P-glycoprotein inhibitor, a
lower dose of 110 mg BID is recommended. The
Japanese label also recommends administering
the 110 mg BID dose with care in patients aged
C 70 years or in those with a history of gas-
trointestinal hemorrhage [15]. Similarly, the
recommended dose of rivaroxaban in patients
with NVAF is 15 mg/day for adults with
CrCl[50 ml/min and 10 mg/day for CrCl
30–49 ml/min per the Japanese label. Caution
should be exercised with the 10 mg/day dose in
patients with CrCl 15–29 ml/min [19]. This

analysis suggests that in patients with reduced
renal function (CrCl\ 50 ml/min), DE110 was
more commonly prescribed than DE150 among
patients in the J-dabigatran surveillance, and
warfarin and antiplatelets were more commonly
prescribed than rivaroxaban in the JAPAF study.
DOACs were more often prescribed to those
with CrCl C 50 ml/min. Furthermore, a higher
dose of dabigatran was administered, particu-
larly in patients with CrCl C 50 ml/min.

The JCS recommends DOACs such as dabi-
gatran or warfarin for patients with NVAF at
high risk for ischemic stroke (CHADS2 score
C 2) [5]. These antithrombotic agents may also
be considered in patients with other risk factors
[e.g., cardiomyopathy, age 65–74 years, and
vascular disease (prior myocardial infarction,
aortic plaque, and peripheral vascular disease)].
Further, dabigatran and apixaban are recom-
mended, and rivaroxaban, edoxaban, and war-
farin may be considered, in patients at
intermediate risk for ischemic stroke (CHADS2
score of 1). The JCS also states that the CHADS2
score can be used to accurately identify patients
who are at high risk for ischemic stroke; how-
ever, this clinical prediction measure is less
accurate for low-risk patients [5]. Patients at
low-to-intermediate risk (CHADS2 score of 0 or
1) account for approximately half of patients
with NVAF, but the efficacy of warfarin in these
patients has not been established [20]. Contrary
to these recommendations, 9.7–12.3% of
patients at low risk (CHADS2 score of 0) were
prescribed warfarin in both studies, indicating
physicians’ discretion or a cautious preventive
measure in these patients. DOACs were mar-
ginally favored over warfarin and antiplatelets
in patients at intermediate risk (CHADS2 score
of 1) for ischemic stroke. This suggests a tran-
sition towards the use of newer anticoagulants
compared to warfarin and antiplatelets in low-
risk patients. However, considering the years
that were evaluated for data collection, warfarin
was more commonly prescribed for patients
with a higher risk of ischemic stroke, and also
for patients who were elderly and had more
comorbidities.

Overall, these results should be evaluated
considering the rate of knowledge dissemina-
tion and physicians’ concerns during the

Table 3 Prothrombin time-international normalized ratio
control based on age of warfarin-treated patients

J-dabigatran
surveillancea

(n = 359)

JAPAF studyb

(n = 2455)

PT-INR control

Aged\ 70 years n = 116 n = 725

\ 2.0 95 (81.9) 364 (50.2)

2.0–3.0 19 (16.4) 344 (47.4)

[ 3.0 2 (1.7) 17 (2.3)

Aged C 70 years n = 193 n = 1730

\ 1.6 92 (47.7) 271 (15.7)

1.6–2.6 95 (49.2) 1338 (77.3)

[ 2.6 6 (3.1) 121 (7.0)

Data presented as n (%)
PT-INR prothrombin time-international normalized ratio
a Patients with available data who switched from warfarin
to dabigatran at index date
b Patients with available data who initiated and continued
warfarin
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transition period when the newer anticoagu-
lants were introduced.

The JCS also recommends a PT-INR of 1.6–2.6
with warfarin in patients with NVAF
aged C 70 years [5]. For those aged\70 years, a
PT-INR between 2 and 3 should be maintained.
Among patients aged\70 years, only 16.4% of
patients who switched from warfarin to dabiga-
tran in the J-dabigatran surveillance had optimal
PT-INR control (between 2.0 and 3.0) on the
index date. However, half of the warfarin users
aged\70 years in the JAPAF study had optimal
PT-INR control. In addition, optimal PT-INR
control (between 1.6 and 2.6) with warfarin was
observed in considerably fewer patients
aged C 70 years in the J-dabigatran surveillance
than in the JAPAF study. These results suggest
that warfarin did not produce optimal PT-INR in
these age groups, necessitating a switch to
another antithrombotic drug. The results also
suggest that most patients with suboptimal PT-
INR control may have been switched to dabiga-
tran, although the J-dabigatran surveillance had
constraints of only including switched patients
from warfarin. These results are also important for
other Asia–Pacific countries because, although
international guidelines recommend that the
optimal PT-INR of warfarin is 2.0–3.0, the practice
in Asia–Pacific countries (excluding Australia and
New Zealand) follows the JCS guidelines; there-
fore, the Asia Pacific Heart Rhythm Society 2013
statement also recommends an PT-INR of 1.6–2.6
for patients aged C 70 years [21].

Finally, the JCS asserts that in patients
aged[75 years taking anticoagulants, low
body weight (B 50 kg), CrCl B 50 ml/min, and
use of antiplatelets are major risk factors for
bleeding [5]. Antiplatelets are expected to pre-
vent only lacunar infarction and minor infarc-
tion associated with atherothrombotic
infarction [22]. They are not recommended as
first-line therapy for patients with AF and
should be considered only when anticoagula-
tion cannot be used. In an analysis of data from
the J-RHYTHM registry, antiplatelet use was a
negative determinant of warfarin use, suggest-
ing some physicians use antiplatelets as an
alternative to warfarin for prevention of
thromboembolism in patients with AF in Japan
[23]. In the current analysis, 189 patients in the

JAPAF study were prescribed antiplatelets.
Among these patients, more than half (59.8%)
were at high risk for ischemic stroke and three-
quarters (75.7%) were at high risk for bleeding.

Limitations

Data were analyzed descriptively, and no statisti-
cal analyses were performed. Further, direct
comparison was made among subgroups from
two different studies. Patient background data
were analyzed immediately after DOAC adminis-
tration became available in Japan. Therefore, as
time has elapsed since both studies were con-
ducted, it is possible that the physicians’ treat-
ment trends have already changed. Nevertheless,
the study does reflect the surveillance period of
the anticoagulant prescriptions in patients with
NVAF when knowledge of newer agents was dis-
seminated and incorporated into the guidelines.
Finally, generalizability of our results may be
limited because this study included only Japanese
patients with NVAF.

CONCLUSIONS

The results of this descriptive analysis of the
transition phase when newer anticoagulants
were introduced suggest that most patients
prescribed dabigatran were newly diagnosed,
non-elderly, and with good renal function. On
the other hand, antithrombotic agents, espe-
cially warfarin, were continued long-term for
patients who were elderly and/or with long
duration of AF, with relatively favorable PT-INR
control. In addition, patients with high risk of
both stroke and bleeding continued treatment
with antiplatelets only. These findings suggest
that physicians aiming to prevent stroke in
patients with AF choose appropriate anticoag-
ulant treatment, taking into consideration
individual patient backgrounds as well as the
features of each antithrombotic agent.
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