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Efficacy and Safety of Non-Vitamin K Antagonist Oral
Anticoagulants vs. Warfarin in Japanese Patients
With Atrial Fibrillation

— Meta-Analysis —

Keitaro Senoo, MD; Yee Cheng Lau, MD; Mikhail Dzeshka, MD;
Deirdre Lane, PhD; Ken Okumura, MD; Gregory Y.H. Lip, MD

Background: Non-vitamin K antagonist oral anticoagulants (NOAC) have been developed as alternatives to war-
farin. Until recently, the latter was the standard oral anticoagulant for patients with non-valvular atrial fibrillation
(NVAF). The efficacy and safety of NOAC in Japanese patients with NVAF has been investigatedin small trials or
subgroups from global randomized control trials (RCT).

Methods and Results: We conducted a systematic review and meta-analysis of RCT, to compare the efficacy and
safety of NOAC to those of warfarin in Japanese patients with NVAF. Published research was systematically
searched for RCT that compared NOAC to warfarin in Japanese patients.with NVAF. Random-effects models were
used to pool efficacy and safety data across RCT. Three studies; involving 1,940 patients, were identified. Patients
randomized to NOAC had a decreased risk for stroke and systemic.thromboembelism (relative risk [RR], 0.45; 95%
Cl: 0.24-0.85), with a non-significant trend for lower major bleeding (RR, 0.66; 95% Cl: 0.29—1.47), intracranial
bleeding (RR, 0.46; 95% CI: 0.18—1.16) and gastrointestinal bleeding (RR, 0.52; 95% CI: 0.25-1.08).

Conclusions: NOAC are more efficacious than warfarin for.the prevention of stroke and systemic embolism in
Japanese patients with NVAF. The present findings offer.clinicians a more comprehensive picture of NOAC as a
therapeutic option to reduce the risk of stroke in Japanese NVAF patients.
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prevention

agulant for patients with non-valvular atrial fibrilla-

tion (NVAF). More recently, the non-vitamin K an-
tagonist oral anticoagulants (NOAC) have been introduced,
and are increasingly preferred intreatment guidelines.

U ntil recently, warfarin was the standard oral antico-

Editorial p???

The NOAC are categorized, on the basis of their targets, as
direct thrombin (dabigatran) or factor Xa inhibitors (rivaroxa-
ban, apixaban and.edoxaban). Recently, 4 large phase IIl ran-
domized controlled trials (RCT), the Randomized Evaluation
of Long-Term Anticoagulation Therapy (RELY) trial,! the
Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition

Compared With Vitamin K Antagonism for Prevention of
Stroke and Embolism Trial in Atrial Fibrillation (ROCKET
AF),? the Apixaban for Reduction of Stroke and Other Throm-
boembolic Events in Atrial Fibrillation (ARISTOTLE) trial,?
and the Effective Anticoagulation with Factor Xa Next Gen-
eration in Atrial Fibrillation-Thrombolysis in Myocardial In-
farction 48 (ENGAGE AF-TIMI 48) trial,* have examined the
long-term use of NOAC.

Although these trials showed that all 4 NOAC are at least
as effective and safe with regard to the primary endpoint com-
pared with warfarin, their outcomes in Japanese patients re-
mains unclear. We therefore performed a systematic review
and meta-analysis to examine the long-term efficacy and safe-
ty of NOAC compared with warfarin in preventing stroke and
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Tahle 1. Baseline Characteristics of RCT
Trial
Characteristics RE-LY? J-ROCKET AF' ARISTOTLE"
Overallt Rivaroxaban Warfarin Apixaban Warfarin

Randomized (n) 326 639 639 161 175
Mean follow-up (years) 1.3 1.37 1.32 2.0 1.75
Age (years) 71.2 71 7.2 69.5 (£8.51) 69.8 (£8.43)
Male (%) 76.7 82.9 78.2 776 79.4
CHADS: score (mean+SD) 2.2 3.27 3.22 2.0 (£1.11) 2.0 (£1.15)

0-1 (%) 31.3 0 0 41.6 41.1

2 (%) 34 15.2 18 26.1 30.9

>3 (%) 34.7 84.8 82 323 28.0
Prior stroke/TIA (%) 33.1 63.8 63.4 248 26.9
Congestive heart failure (%) 31 41.3 40.2 18.0 23.4
ASA use (%) 35.9 38 34.7
INR control (2.0-3.0) (%) 57.6 Age =70: 74, 62.9

Age <70: 51.8

tBoth arms of dabigatran (110mg, n=107; 150mg, n=111) and warfarin (n=108). ASA, acetylsalicylic acid; CHADS2, congestive heart failure,
hypertension, age =75 years, diabetes mellitus, and previous stroke/transient ischemic attack (double); INR, International normalized ratio;

RCT, randomized controlled trial; TIA, Transient ischemic attack.

systemic embolism in Japanese patients with NVAF.

Methods

Search Strategies

PubMed, CINAHL and Scopus were searched for abstracts
and papers, together with published bibliographies, and the
Cochrane library. The following search terms were used: (oral
anticoagulants OR oral thrombin inhibitors OR oral factor Xa
inhibitors OR dabigatran OR rivaroxaban OR apixaban OR
edoxaban OR Japanese) AND atrial fibrillation. The electronic
search was restricted to peer-reviewed journals published be-
tween 2004 and July 2014. Clinical trial databases and rele-
vant reviews were hand searched for potentially relevant stud-
ies not identified in the electronic databasesearch.

Study Selection and Outcomes

The PRISMA statement for reporting systematic reviews and
meta-analyses of RCT? was used for the method of the present
study. Criteria for selection ofstrials for inclusion were (1)
RCT; (2) randomized subjects to wasfarin or to NOAC; and
(3) included Japanese patients with NVAF. Conference ab-
stracts and presentations-were excluded, because their results
may not be final, and such publications undergo more limited
peer review. To assess the long-term efficacy and safety of
these agents, only RCT with follow-up >1 year were included.
The main efficacy outcome of interest was a composite end-
point of stroke and systemic embolism. The main safety out-
come of interest.was major bleeding. Other safety outcomes
were intracranial bleeding and gastrointestinal (GI) bleeding.

Data Extraction

Data were extracted by 2 reviewers independently and dis-
agreements were resolved by consensus or, if necessary, by a
third party. Data extracted from each RCT included patient-
and study-level characteristics as well as outcomes. Extracted
patient and study-level characteristics, included mean age,
gender distribution, mean congestive heart failure, hyperten-
sion, age =75 years, diabetes mellitus, and previous stroke/
transient ischemic attack (double) (CHADS>) score, propor-

tion of patients with relevant comorbidities present at baseline,
and international normalized ratio (INR; Table 1).

Quality. Assessment
Quality assessment was performed using the Cochrane Col-
laboration’s risk of bias tool.¢

Statistical Analysis

Analyses were done using Review Manager 5.3 (Copenhagen,
The Nordic Cochrane Centre, The Cochrane Collaboration,
2014). Summary estimates were calculated as relative risk
(RR) using the random effects model based on DerSimonian
and Laird’s meta-analytic statistical method.” The random ef-
fects model was chosen in view of the significant methodo-
logic heterogeneity seen between the different studies. For
meta-analyses, Cochran’s chi-squared test and the I? statistic
were quantified.®® Cochran’s chi-squared test assesses wheth-
er the observed differences in results may be due to chance
alone, and a low P-value suggests the presence of significant
statistical heterogeneity. The I? statistic is an alternative test
that provides a measure of the inconsistency of the studies’
results. It describes the percentage of total variation across the
studies that is due to statistical heterogeneity rather than
chance.b Although it is difficult to give thresholds for the sig-
nificance of the I? statistic, I> was also ascertained, where 12
represents an estimate of the degree of inconsistency among
studies, with scores of 25%, 50%, and 75% representing, re-
spectively, low, moderate, or high inconsistency.? In all analy-
ses, P<0.05 was considered significant. Because of the lack of
sufficient data, funnel-plot analyses could not be done for the
correction for publication bias.

Results

The search strategy yielded 6,688 citations (Figure 1). Of
these, 6,634 were excluded by title or abstract, and 54 studies
were retrieved for detailed evaluation.

Three trials that met the inclusion criteria were identified
and included in the present study. Two trials, the RE-LY sub-
analysis and the Japanese Rivaroxaban Once Daily Oral Di-
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PubMed Scopus Cochrane CINAHL

(2926) (4091) (642) (444)

Total records identified through
database searching

(n=8103)

Additional records identified
through other sources

(n=1)

Records after duplicates removed

(n=6688)

Records screened based on title and
abstract

(n=6688)

Excluded (n=6634) for:
Not relevant

Non-RCT

Other anticoagulants
Non-warfarin control

Records assessed for eligibility
based on full text

Excluded (n=51) for:
No phase Il
Past-hoc or subgroup analyses

synthesis (n=3)

(n=54) Design/review papers
Not included Japanese sub-analvses
Studies included in qualitative RE-LY )

J-ROCKET AF
(10)

ARISTOTLE
(81

Figure 1. PRISMA diagram of selection
process for articles included in the meta-
analysis. RCT, randomized controlled trial.

rect Factor Xa Inhibition Compared with Vitamin K Antago-
nism for Prevention of Stroke.and Embolism Trial in Atrial
Fibrillation (J-ROCKET) trial,’'* were published as an origi-
nal report. The Japanese data in ARISTOTLE were not pub-
lished, but can be found.inthe US Food and Drug Administra-
tion reviews. 1!

No additional studies were identified from Cochrane sys-
tematic reviews, ananual searches of the reference lists of re-
trieved reports; relevant reviews, or clinical trial databases.
The 3 included trials assessed the relative efficacy and safety
of an NOAC, either dabigatran, rivaroxaban, apixaban, com-
pared withiwarfariniin Japanese AF patients.

Study Quality

The risk of bias in the 3 randomized studies was low
(Table 2)°1 The J-ROCKET AF trial was not powered to
test efficacy hypotheses, and efficacy endpoints were evalu-
ated in the per-protocol groups.

Study Characteristics
Table 1 lists the patient characteristics of each study. In the
RE-LY trial, 326 patients with Japanese NVAF were random-

ized to 1 of 3 treatment arms: dabigatran 110mg twice daily,
dabigatran 150 mg twice daily, or warfarin. Both doses were
used in the present analysis. In the ARISTOTLE trial, 336
patients with Japanese NVAF were randomized to either apix-
aban 5mg twice daily or to warfarin. J-ROCKET AF trial
compared a 15-mg per day dose of rivaroxaban to warfarin in
1,278 Japanese patients with NVAF.

These 3 trials randomized a total of 1,940 patients, as fol-
lows: 1,018 to NOAC and 922 to warfarin. The mean length
of follow-up ranged from 1.3 to 2.0 years, and the average age
ranged from 69.5 to 71.2 years. Mean CHADS: score was
between 2.0 and 3.27. Male subjects constituted 76.7-82.9%
of the study groups, and the INR control (2.0-3.0) of warfarin
constituted approximately 60% of the study groups, excluding
the group aged <70 years in J-ROCKET AF trial (51.8%).

Data Synthesis

Efficacy outcome analyses included only composite endpoint
of stroke and systemic embolism due to the small number of
events when divided into each endpoint, for example, isch-
emic stroke, hemorrhagic stroke and systemic embolism. In
each trial, NOAC were found to be at least non-inferior to
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Tahle 2. Risk of Biast

Random sequence generation
Allocation concealment

Blinding of participants and personnel
Blinding of outcomes assessment
Incomplete outcome data

Selective outcome reporting

Other bias (ITT)

RE-LY® J-ROCKET AF'" ARISTOTLE"
L L L
L L L
L L L
L L L
L L L
L L L
L H* L

tAssessed using the Cochrane Collaboration’s bias assessment tool. +J-ROCKET AF trial was not powered to test
efficacy hypotheses. Efficacy endpoint was evaluated in the per-protocol groups and consequently‘was at risk for
bias that potentially could have affected its results. H, high; ITT, intention to treat; L, low.

Test for overall effect: Z= 246 (P=0.01)

anticoagulant.

NOAC Warfarin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
ARISTOTLE 3181 6 1758 217% 0.54[0.14,2.14] —'—“'—
JROCKET 8 637 18 637 68.7% 0.44[0.19, 1.01] ——
RE-LY 3 218 4 108 186% 0.37 [0.08, 1.63] g ————
Total (95% CI) 1016 920 100.0% 0.45[0.24, 0.85] i
Total events 14 28
Heterogeneity: Tau*=0.00; Chi*=014, df=2 {P=093), F=0% El.bﬁ sz é 2-0

Figure 2. Stroke or systemic thromboembolism events. The RE-LY trial was designed to compare 2 fixed doses of dabigatran
(150mg and 110mg) with warfarin. Each dose had similar risks for stroke or systemic embolism compared with warfarin (dabiga-
tran 150mg: RR, 0.24; 95% Cl: 0.03-2.14; dabigatran 110mg: RR,0.50; 95% Cl::0.09-2.70). NOAC, non-vitamin K antagonist oral

Favours [NOAC] Favours [Wafarin]

warfarin for the composite endpoint of stroke and Systemic
embolism (Figure 2).

When data were pooled across RCT, patients randomized
to NOAC had a significant 55% RR reductionfor the compos-
ite endpoint of stroke and systemic embolisim compared with
those randomized to warfarin (RR, 0.45,.95% CI.0.24-0.85).

The safety outcome analyses included major bleeding, in-
tracranial bleeding and GI bleeding (Figure 3).In each analy-
sis, dabigatran and rivaroxaban had similar risk for major
bleeding compared to warfaringwhile apixaban demonstrated
superiority for this outcome. For intracranial bleeding data and
Gl bleeding, the 3 NOAC had similar risk compared to warfa-
rin.

In meta-analyses, the NOAC had a non-significant trend
towards lower risk for major bleeding (RR, 0.66; 95% CI:
0.29-1.47), intracranial bleeding (RR, 0.46; 95% CI: 0.18-
1.16) and GI bleeding (RR,0.52; 95% CI: 0.25-1.08), when
compared to‘warfarin.

Discussion

The present systematic review and meta-analysis was de-
signed to compare the efficacy and safety of NOAC with that
of warfarin in patients with AF. We found that NOAC sig-
nificantly reduced the risk of stroke and systemic embolism
compared with warfarin, but had a non-significant trend for
benefit with respect to major bleeding, intracranial bleeding
and GI bleeding. Thus, the present results support the use of
NOAC as an alternative to warfarin for long-term anticoagula-
tion therapy in Japanese patients with NVAF.

Warfarin is largely underused because of concerns over the
need for systematic monitoring and the risk for bleeding as-
sociated with its use. In the Fushimi AF Registry, only 60% of
patients with AF indicated for anticoagulation therapy were
estimated to receive it.!?

Similar to contemporary experience with warfarin, large
Japanese registries have shown that only half of patients reached
the therapeutic range of prothrombin time (PT)-INR.1213 These
data highlight a substantial gap between the evidence-based
guideline recommendation and everyday clinical practice.
Thus, anticoagulation control as reflected by time in therapeu-
tic range (TTR) in Japan tends to be low,* especially with the
tendency to target INR 1.6-2.6 in elderly subjects.'* Hence,
there is an unmet need for new anticoagulants that can func-
tion as alternatives to warfarin for long-term thromboprophy-
laxis in AF.

Bleeding

Although warfarin has been shown to lower the risk for stroke
and thromboembolism, it is associated with an increased risk
for potentially life-threatening bleeding events.!'>1¢ Hemor-
rhagic complication is an important concern with anticoagula-
tion therapy because it is associated with significant morbidity
and mortality.

A previous report on patients with AF treated with warfarin
demonstrated a 4-fold higher hazard ratio for intracranial hem-
orrhage in Asian compared with white patients.” Furthermore
in a recent meta-analysis on the incidence of hemorrhagic
stroke and major bleeding, the incidence was 2-fold higher in
the Asian population compared to non-Asian patients.!8
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<Major bleeding>

Test for overall effect: Z=1.02 (P=0.21)

<Intracranial haemorrhage>

NOAC Warfarin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ARISTOTLE 4 1860 18 175 27.4% 0.24 [0.08, 0.70] —
JROCKET 26 639 33 B39 437% 0.79[0.48,1.30] ——
RE-LY 13 218 5 108 28.9% 1.29[0.47, 3.52) —
Total {95% CI) 1017 922 100.0% 0.66 [0.29, 1.47] B
Total events 43 56
Heterogeneity: Tau®= 0.32; Chi*= 5.48, df= 2 (P = 0.06); F= 64% U.i]ﬁ 052 % 250

FEWOLJ[S [NOAC] Favaurs [Wartarinj

Test for overall effect Z=1.65(F=010)

<Gastrointestinal bleeding>

NOAC Warfarin Risk Ratio RiskRatio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ARISTOTLE 0 160 B 175 10.4% 0.08 [0.00, 1.48]
JROCKET 5 B39 10 B39 747% 0.50[0.17,1.45] D NB
RE-LY 2 218 1 108 14.9% 0.99 [0.08, 10.81] B = o
Total (95% CI) 1017 922 100.0% 0.46 [0.18, 1.16] e
Total events 7 17
Heterogeneity: Tau®=0.00; Chi*=1.89, df=2 (P=0.39); F=0% 0 IUDS Tjti 1?0 260

Favours [NDAC] Favours [Warfarin]

Test for overall effect Z=1.75 (P =0.08)

antagonist oral anticoagulant.

NOAC Warfarin Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight IV, Random,95% Ci IV, Random, 95% CI
ARISTOTLE 2 160 6 175 21.3% 0.36,[0.07, 1.78] e
JROCKET 7 B39 15 B39 B7.5% 0.47[0:19,1.14] —i—
RE-LY 4 M8 1 108 11.3% 1.98 [0.22,17.52)
Total (95% CI) 1017 922 100.0% 0.52[0.25, 1.08] i
Total events 13 22

i 2 - 5 Ty e = = 4 } + 4
Heterageneity Tau®= 0.00; Chi*=1.70, df= 2 (P = 0.43);F= 0% G 02 : o0

Figure 3. Major bleeding, intracranial hemorrhage and gastrointestinal bleeding. The RE-LY trial was designed to compare 2 fixed
doses of dabigatran (150mg and 110mg) with warfarin. Each dose had similar risks compared with warfarin for major bleeding
(dabigatran 150mg: RR, 0.97; 95% Cl:. 0.29-3.27; dabigatran 110mg: RR, 1.61; 95% Cl. 0.55-4.78), intracranial hemorrhage
(dabigatran 150mg: RR, 0.97; 95% Cl: 0.06—15.36; dabigatran 110mg: RR, 1.01; 95% CI: 0.06—15.93) and gastrointestinal bleed-
ing (dabigatran 150mg: RR, 0.97; 95% CI|:0.06-15.36; dabigatran 110mg: RR, 3.03; 95% CI: 0.32-28.65). NOAC, non-vitamin K

Favours [NOAC] Favours [Warfarin]

It is possible that a racial or genetic factor is involved in this
difference, which has been pointed out for years, but we
should also consider other factors because no such differences
were observed.dn a comparison between Asian and non-Asian
patients receiving dabigatran. In the RE-LY substudy, the
lower average INR and the low TTR in Asian patients may be
the biggestreasons for the higher risks of both ischemic stroke
and hemorrhagic stroke.™ In a subanalysis of the RE-LY trial,
the percentage of patients with a mean INR of 2-3 was 68.9%
and 56.5% innon-Asian and Asian patients, respectively.

In the same way, the proportion of patients with a mean
INR of 23 in Japanese patients was 57.6%, 51.8% and 62.9%
in RE-LY, J-ROCKET (age <70 years) and ARISTOTLE tri-
als, respectively. Together with a lower TTR in Asian coun-
tries compared to non-Asian countries,'® these results suggest
that Japanese patients are not receiving optimally managed
warfarin therapy. Another reason is that most Japanese physi-

cians adjusted the dose of warfarin to achieve a target PT-INR
between 1.6 and 2.6, based on the latest JCS guidelines.?’ If
the target PT-INR was set between 1.6 and 2.6, the TTR in
Japanese patients taking warfarin was not low in practice.'#2!
Indeed, the TTR in elderly patients (=70 years) in the J-
ROCKET AF trial was 74%, and therefore, a lower TTR (es-
pecially PT-INR <2.0) in the 3 trials was not necessarily due
to poor warfarin control or warfarin adherence but reflected
what was recommended in Japanese guidelines. The data from
the J-RHYTHM registry indicate that most INR outside the
therapeutic range were below the therapeutic range that ap-
plied to patients aged <70 years (ie, <2.0), reflecting the ten-
dency of Japanese physicians to favor lower levels of antico-
agulation.??

The present results also show that use of NOAC does not
increase the overall risk for major bleeding, intracranial bleed-
ing and GI bleeding compared with warfarin in Japanese pa-
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Tahle 3. Comparison of Stroke and Bleeding Events
Japanese patientst Global patientst
Events/Drugs
Y%lyear n Y%lyear n
Stroke/systemic thromboembolism
Dabigatran 150 0.67 1111 1.11 134/6,076
Dabigatran 110 1.38 21107 1.54 183/6,015
Rivaroxaban" 1.26 11/637 21 269/7,131
Apixaban 0.87 3/161 1.27 212/9,120
Major bleeding
Dabigatran 150 3.33 5111 3.31 399/6,076
Dabigatran 110 5.53 8/107 2.87 342/6,015
Rivaroxaban" 3 26/639 3.6 395/7,131
Apixaban 1.26 4/160 213 327/9,088
Intracranial bleeding
Dabigatran 150 0.67 1/111 0.32 39/6,076
Dabigatran 110 0.69 1/107 0.23 27/6,015
Rivaroxaban? § 5/639 0.5 55/7,131
Apixaban 0 0/160 0.33 52/9,088
Gastrointestinal bleeding
Dabigatran 150 0.67 1/111 1.85 223/6,076
Dabigatran 110 2.11 3/107 1.36 162/6,015
Rivaroxaban? § 7/639 3.15 224/7,131
Apixaban 0.63 21160 0.76 118/9,088

tDabigatran data were derived from the RE-LY trial (sub-analysis),2those for rivaroxaban from the J-ROCKET AF
trial’® and those for apixaban from the ARISTOTLE trial (sub-analysis).}! *Dabigatran data were derived from the
RE-LY trial,’?* and those for apixaban from the ARISTOTLE trial,® whereas the rivaroxaban data were derived from
the ROCKET AF trial? (excluded Japanese patients). TRivaroxaban 15mg in Japanese patients and rivaroxaban

20mg in global patients. SNo %/year was listed.

tients with AF. Major bleeding and intracranial bleeding rates
of all 3 NOAC in Japanese sub-analysis tended to be lower
compared with the warfarin group, consistent with.the main
results from global trials. GI bleeding rates of the NOAC group
in both the RE-LY (Japanese subanalysis) and J.ROCKET AF
trial tended to be lower than that of the watfarin group;®!
whereas in the main RE-LY and ROCKET AF trial results, GI
bleeding occurred more frequently in the NOAC group than
the warfarin group (Table 3).1:223 This discrepancy in the rate
of GI bleeding between Japanese patients and global patients
might be attributable to ethnic difference in GI bleeding, or to
health-care divergence by country.in the endoscopic diagno-
sis/treatment of GI tract diseases, and.different patient aware-
ness of GI bleeding.

What are the future directions? NOAC are expected to
overcome the limitations of warfarin, and to improve patient
outcome. In fact, the use of NOAC is recommended in pa-
tients with CHADS: score >1, according to the latest Japanese
guidelines. Thus, the .use of NOAC should be determined by
an evidence-based medicine, so as to avoid underuse and un-
der-dosage.

Study Limitations

The present study has potential limitations. First, there was
heterogeneity between the 3 trials and residual confounding
may be apparent from differences in patient demography,
comorbidities, and the concomitant use of cardiovascular pre-
vention strategies. Those 3 trials also investigated different
oral anticoagulant drugs, and some of the between-study dif-
ferences may be due to these. Second, patients taking warfarin
in the J-ROCKET AF trial had a target INR 1.6-2.6, while
target INR was 2.0-3.0 in the other 2 trials. Thus, there was

heterogeneity between the included trials, although similar
variability was not likely to apply to the NOAC because of
their fixed dose. Thus, we used random effects models that
aceount for between-study heterogeneity. Third, half of the
study patients included in this meta-analysis were derived from
the J-ROCKET AF trial, which was not powered to test for
efficacy. The efficacy endpoint was also evaluated in the per-
protocol study groups and, consequently, was at risk for bias
that could have affected its results. Nonetheless, the signifi-
cance of this study is that it shows evidence for the efficacy
and safety of NOAC in Japanese AF patients.

Conclusions

NOAC are more efficacious than warfarin for the prevention
of stroke and systemic embolism in Japanese patients with
NVAF. The present findings offer clinicians a more compre-
hensive picture of NOAC as a therapeutic option to reduce the
risk of stroke in Japanese NVAF patients.
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