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Abstract

Background

The Xarelto Post-Authorization Safety and Effectiveness Study in Japanese Patients with Atrial

Fibrillation (XAPASS) was designed to investigate safety and effectiveness during long-term

follow-up of rivaroxaban treatment, using reduced doses compared with other global regions,

in Japanese patients with non-valvular atrial fibrillation in real-world clinical practice.

Methods

In this prospective, open-label, single-arm, observational study, 11,308 patients with non-

valvular atrial fibrillation newly prescribed rivaroxaban (15/10 mg once daily) at 1416 sites

across Japan were enrolled and followed for a mean of 2.5 years.

Results

In total, 10,664 and 10,628 patients were included in the safety and effectiveness analyses,

respectively. In the safety population, mean (standard deviation) age was 73.1 (9.8) years

and Congestive heart failure, Hypertension, Age�75 years, Diabetes mellitus, previous

Stroke/TIA (2 points) (CHADS2) score was 2.2 (1.3). Incidences (95% confidence intervals)

of any and major bleeding were 3.77 (3.53–4.01) and 1.16 (1.03–1.29) events per 100

patient-years, respectively. Age�75 years, creatinine clearance <50 mL/min, diabetes mel-

litus, and vascular disease were independently associated with incidence of major bleeding.

The primary composite effectiveness outcome of stroke, non-central nervous system sys-

temic embolism, and myocardial infarction occurred at an incidence (95% confidence inter-

val) of 1.32 (1.18–1.46) events per 100 patient-years. Age�75 years, hypertension, prior
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ischemic stroke/transient ischemic attack, and concomitant use of antiplatelets were inde-

pendently associated with incidence of the composite outcome of stroke, non-central ner-

vous system systemic embolism, and myocardial infarction.

Conclusion

In the XAPASS, a large-scale study involving a broad range of patients with non-valvular

atrial fibrillation newly prescribed rivaroxaban using Japan-specific dosage in real-world clin-

ical practice, no unexpected safety or effectiveness concerns were detected during up to 5

years of follow-up.

Introduction

Atrial fibrillation (AF) is the most common arrhythmia in clinical practice and the most com-

mon cause of ischemic stroke, the risk of which in patients with AF is highly variable depend-

ing on patients’ characteristics and comorbidities [1–3]. Clinical guidelines therefore

recommend anticoagulant therapy in patients with AF considered to be at risk of stroke [4–6].

Vitamin K antagonists have well-established efficacy in reducing the risk of stroke in these

patients, but their use in real-world clinical practice is limited by common food and drug

interactions, and their narrow therapeutic index, which necessitates regular coagulation moni-

toring and dose adjustments [5]. Four direct oral anticoagulants (DOACs)—dabigatran, rivar-

oxaban, apixaban, and edoxaban—have now been approved worldwide and are recommended

in clinical guidelines for the prevention of stroke and systemic embolism (SE) in patients with

non-valvular AF (NVAF) [4–6]. With a rapid onset of action, fewer food and drug interac-

tions, and predictable effects with no requirement for regular monitoring and dose adjust-

ment, these DOACs are now widely used in clinical practice [5, 6].

The DOAC rivaroxaban is a direct factor Xa inhibitor and was shown to be non-inferior to

warfarin in the prevention of stroke/SE in patients with NVAF and to be associated with a sim-

ilar risk of major bleeding and a lower risk of intracranial and fatal bleeding, in a global phase

3 clinical trial [7]. In a phase 3 Japanese study, rivaroxaban dosages were reduced compared

with the dosage used in other global regions, based on the different pharmacokinetic and phar-

macodynamic characteristics of rivaroxaban between Japanese patients and non-Japanese

patients [8]. The Japan-specific dosage of rivaroxaban was found to be non-inferior to warfarin

with respect to the incidence of major and non-major clinically relevant bleeding, and was

associated with a lower incidence of intracranial bleeding and a strong trend for a lower inci-

dence of stroke/SE compared with warfarin [9].

Phase 3 trials provide robust evidence of a drug’s safety and efficacy in the selected patient

population under controlled conditions and form the basis of regulatory approvals. However,

post-authorization studies are required to evaluate the safety and effectiveness of treatments in

a broader range of patients treated in routine clinical practice. The Xarelto Post-Authorization

Safety and Effectiveness Study in Japanese Patients with Atrial Fibrillation (XAPASS;

NCT01582737) was a prospective, real-world observational study designed to establish the

safety and effectiveness of rivaroxaban in clinical practice in Japan and was mandated by the

Japanese regulatory authority as post-marketing surveillance [10]. An analysis of 1-year out-

comes in the XAPASS, including major bleeding and thromboembolic events, indicated that

rivaroxaban has a favorable safety profile and is effective in preventing stroke in Japanese

patients in clinical practice [11]. The safety and effectiveness of rivaroxaban in these Japanese

patients in the XAPASS are now reported for the entire follow-up period of up to 5 years.
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Methods

Design

The design of the XAPASS has been described previously [10, 11]. In brief, the XAPASS

(NCT01582737) was a prospective, open-label, single-arm, observational, non-interventional,

cohort study conducted to confirm the safety and effectiveness profiles of rivaroxaban in real-

world use in Japan across a wide range of patients with NVAF. Patients were enrolled at 1416

sites across Japan from April 2012 to June 2014. The standard observation period was 2 years

for each patient, with data collection at 6 months, 1 year, and 2 years after rivaroxaban initia-

tion; annual follow-up assessments were then continued for a maximum of 5 years. Informa-

tion on all observed events was recorded in case report forms. For patients in whom

rivaroxaban therapy was discontinued, observation was continued for a further 30 days.

The design of this study was reviewed and approved by the Pharmaceuticals and Medical

Devices Agency; it was conducted in accordance with the standards for Good Post-Marketing

Study Practice provided by the Ministry of Health, Labour and Welfare in Japan and conforms

to the ethical guidelines of the 1975 Declaration of Helsinki. Separate ethics approval for this

post-marketing surveillance study and written informed consent to participate in the surveil-

lance were not required under standards for Good Post-Marketing Study Practice, but ethical

approvals from institutional review board in participating center were obtained if required by

each center. Any author could not access to patients’ medical records in this study.

Patients

Men and women with NVAF who were starting rivaroxaban therapy to reduce the risk of

stroke/SE were included in the study. Contraindications to rivaroxaban were considered

according to the Japanese product label.

Treatment

In Japan, rivaroxaban is approved at doses of 15 mg and 10 mg once daily, which are lower

than the dosage used in other countries for patients with a creatinine clearance (CrCl) of�50

mL/min and<50 mL/min, respectively. In the XAPASS, physicians were recommended to

prescribe appropriate dosage of rivaroxaban in accordance with Japanese package insert. The

duration of rivaroxaban treatment was determined at the physicians’ discretion.

Outcomes

All outcomes were recorded as adverse events. The primary safety outcome was rates of any

bleeding, including major bleeding, as defined using International Society on Thrombosis and

Haemostasis criteria [12], and non-major bleeding. The primary effectiveness outcome was a

rate of composite of stroke, non-central nervous system SE, and myocardial infarction (stroke/

non-CNS SE/MI). Definitions of the outcomes have been described previously [10]. Intracere-

bral bleeding was reported as both a stroke and a bleeding event. Transient ischemic attacks

(TIAs) were not included in the stroke outcome.

Secondary outcomes included all-cause mortality and the rates of adverse events (bleeding

and stroke/non-CNS SE/MI) in patients with different baseline scores for CHADS2 (Conges-

tive heart failure, Hypertension, Age�75 years, Diabetes mellitus, previous Stroke/TIA [2

points]), CHA2DS2-VASc (Congestive heart failure, Hypertension, Age [65–74 years, 1 point;

�75 years, 2 points], Diabetes mellitus, previous Stroke/TIA [2 points], Vascular disease, and

female sex) and modified HAS-BLED (Hypertension, Abnormal renal or liver function, previ-

ous Stroke, previous major or predisposition to Bleeding, Labile international normalized
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ratio [excluded from this analysis], Elderly [>65 years], medication use predisposing to bleed-

ing, and previous Drug or alcohol use).

All outcomes reported over the 5-year follow-up period were included in this analysis.

Statistical analysis

The target number of patients for enrollment into this study was 10,000, based on the feasibil-

ity of recruitment.

Statistical analysis was performed using SAS version 9.2 or higher (SAS Institute Inc., Cary,

NC). Data are presented as mean (standard deviation; SD) for continuous variables and as fre-

quency (number and proportion of patients) for categorical variables. For the key safety and

effectiveness outcomes, crude incidence (number and proportion of patients with the event)

and incidence rate of patients with events per 100 patient-years, together with the correspond-

ing 95% confidence intervals (CI), are presented. Kaplan–Meier plots were constructed to

assess the time course and cumulative incidence of the safety and effectiveness outcomes. Haz-

ard ratios and corresponding 95% CI were estimated using univariate and multivariate Cox

regression analyses to assess the impact of patient characteristics on the outcomes; these char-

acteristics included age (�75 years), sex (female), weight (�50 kg), renal function (CrCl<50

mL/min), prior ischemic stroke/TIA, concomitant use of antiplatelets, and comorbidities such

as congestive heart failure, hypertension, diabetes mellitus, vascular disease (defined as MI

and/or peripheral artery disease and/or aortic plaque), and liver dysfunction.

Results

Patients

In total, 11,308 patients were enrolled in the study, and 10,664 were included in the final safety

analysis (Fig 1). Of the 644 patients omitted from the safety analysis, 531 were excluded owing

to data not being collected. For the final analysis of the effectiveness of rivaroxaban, 10,628

patients were included; 34 patients were excluded owing to off-label use of rivaroxaban for

Included in
effectiveness

analysis
(N = 10,628)

Included in
safety analysis
(N = 10,664)

Enrolled in study
(N = 11,308)

Off-label use for other disease
(n = 34)

Received rivaroxaban before enrollment
(n = 2)

Data not collected
(n = 531)

Did not visit after the first prescription
(n = 112)

Did not take any rivaroxaban
(n = 1)

Fig 1. Study flow chart.

https://doi.org/10.1371/journal.pone.0251325.g001
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other diseases and two patients were excluded for receiving rivaroxaban prior to enrollment.

Three patients with CrCl <15 mL/min, which is a contraindication to rivaroxaban treatment

in Japan, were included.

In the safety analysis population, the mean (SD) age was 73.1 (9.8) years, with 48.7% (5198/

10,664) of patients aged�75 years; 61.9% (6600/10,664) of patients were male (Table 1). The

mean (SD) weight was 61.4 (13.1) kg, and 19.3% (2057/10,664) of patients were�50 kg. Creati-

nine clearance <50 mL/min was reported in 23.7% of patients. The mean (SD) CHADS2 and

CHA2DS2-VASc score was 2.2 (1.3) and 3.4 (1.6), respectively, and the mean (SD) modified

HAS-BLED score was 1.5 (1.0). The most common comorbidity was hypertension (75.1%

[8007/10,664]) followed by congestive heart failure (25.2% [2685/10,664]), prior ischemic

stroke/TIA (23.0% [2450/10,664]), and diabetes mellitus (22.8% [2431/10,664]).

Patients received rivaroxaban for a mean (SD) of 891 (700) days (median, 739 days; range,

1–2458 days; interquartile range, 238–1483 days). A total of 5628/10,664 patients (52.8%) con-

tinued receiving rivaroxaban over the course of the study, and 2611/10,664 patients (24.5%)

discontinued rivaroxaban treatment. The most common reasons for discontinuation were

adverse events (44.0% [1,148/2,611]), patient’s intention (13.4% [351/2,611]), death (12.3%

[322/2,611]), and poor compliance (3.4% [89/2,611]). In total, 2425/10,664 patients (22.7%)

were lost to follow-up, including patient transfers.

Safety outcomes

Any bleeding (major and non-major bleeding) was reported in 963/10,664 patients (9.0%) and

major bleeding in 307/10,664 patients (2.9%), corresponding to incidences (95% CI) of 3.77

(3.53–4.01) and 1.16 (1.03–1.29) events per 100 patient-years, respectively (Table 2). Intracra-

nial hemorrhage occurred in 1.2% (123/10,664) of patients, with an incidence (95% CI) of 0.46

(0.38–0.54) events per 100 patient-years. The cumulative incidences of any bleeding and major

bleeding increased over time (Fig 2).

The incidences of any bleeding, major bleeding, and intracranial hemorrhage were higher

in patients with higher baseline CHADS2, CHA2DS2-VASc, or modified HAS-BLED scores

(S1 Table). The incidences of major bleeding according to baseline CHADS2, CHA2DS2-

VASc, and modified HAS-BLED scores are shown in S1 Fig.

In subgroup analyses, the incidence of major bleeding was greater with increasing age,

weight�50 kg, renal impairment (CrCl <50 mL/min), congestive heart failure, diabetes melli-

tus, prior ischemic stroke/TIA, vascular disease, liver dysfunction, and concomitant antiplate-

let therapy compared with the overall study population (S1 Table). In multivariate Cox

regression analysis, age�75 years, CrCl <50 mL/min, diabetes mellitus, and vascular disease

were independently associated with an increased incidence of major bleeding (Fig 3).

The crude incidence of all-cause mortality was 4.5% (475/10,664) and the incidence rate

(95% CI) was 1.77 (1.61–1.93) events per 100 patient-years (Table 2).

Adverse events leading to death and any adverse events during the standard observation

period (2 years) are detailed in S2 and S3 Tables, respectively.

Effectiveness outcomes

The primary composite effectiveness outcome of stroke/non-CNS SE/MI occurred in 350/

10,628 patients (3.3%), at an incidence (95% CI) of 1.32 (1.18–1.46) events per 100 patient-

years. Stroke/non-CNS SE was reported in 316/10,628 patients (3.0%) (incidence [95% CI],

1.19 [1.06–1.32] events per 100 patient-years) and ischemic stroke in 227/10,628 patients

(2.1%) (incidence [95% CI], 0.86 [0.74–0.97] events per 100 patient-years) (Table 2). The

cumulative incidence of stroke/non-CNS SE/MI increased over time (Fig 2).
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Table 1. Characteristics of patients in the safety analysis population.

Characteristic All patients (N = 10,664)a

Age, years, mean (SD) 73.1 (9.8)

�65 8753 82.1

�75 5198 48.7

�85 1141 10.7

Female sex 4064 38.1

Height, cm, mean (SD) 160.1 (9.84)

Body weight, kg, mean (SD) 61.4 (13.05)

�50 2057 19.3

>50 7865 73.8

Unknown 742 6.96

BMI, kg/m2, mean (SD) 23.9 (4.06)

<18.5 589 5.5

18.5 to <25 4931 46.2

25 to <30 2403 22.5

�30 551 5.2

Unknown 2190 20.5

Serum creatinine, mg/dL, mean (SD) 0.86 (0.70)

Unknown 140 1.3

Creatinine clearance, mL/min, mean (SD) 67.6 (26.3)

<15 mL/min 3 0.03

15 to <30 294 2.8

30 to <50 2233 20.9

50 to <80 4569 42.9

�80 2727 25.6

Unknown 838 7.9

CHADS2 score, mean (SD) 2.2 (1.3)

0 900 8.4

1 2601 24.4

2 3218 30.2

3 2093 19.6

4 1261 11.8

5 487 4.6

6 104 1.0

CHA2DS2-VASc score, mean (SD) 3.4 (1.6)

0 275 2.6

1 1002 9.4

2 1807 16.9

3 2498 23.4

4 2375 22.3

5 1566 14.7

6 786 7.4

7 298 2.8

8 54 0.5

9 3 0.03

Modified HAS-BLED score, mean (SD)b 1.5 (1.0)

0 1359 12.7

1 4523 42.4

(Continued)

PLOS ONE Long-term real-world safety and effectiveness of rivaroxaban in Japanese patients with atrial fibrillation

PLOS ONE | https://doi.org/10.1371/journal.pone.0251325 June 11, 2021 6 / 14

https://doi.org/10.1371/journal.pone.0251325


The incidence of stroke/non-CNS SE/MI was higher in patients with higher CHADS2,

CHA2DS2-VASc, or modified HAS-BLED scores at baseline (S1 Fig; S4 Table).

Compared with the overall study population, the incidence of stroke/non-CNS SE/MI was

greater with increasing age, weight�50 kg, CrCl <50 mL/min, congestive heart failure, prior

ischemic stroke/TIA or vascular disease, and concomitant antiplatelet therapy (S4 Table). In

multivariate Cox regression analysis, age�75 years, hypertension, prior ischemic stroke/TIA,

and concomitant use of antiplatelets were independently associated with an increased inci-

dence of stroke/non-CNS SE/MI (Fig 3).

Outcomes according to dose

Of 10,664 patients included in the final safety analysis, 6953 (65.2%) started rivaroxaban at the

recommended dose. The baseline demographic and disease characteristics of this subpopula-

tion (S5 Table) were comparable with those of the overall study population (Table 1). Of 2872

patients who started rivaroxaban treatment at a non-recommended dose, 2594 patients

Table 1. (Continued)

Characteristic All patients (N = 10,664)a

2 3270 30.7

3 1231 11.5

4 250 2.3

5 29 0.3

6 1 0.01

7 0 –

8 0 –

Baseline comorbidities

Congestive heart failure 2685 25.2

Hypertension 8007 75.1

Diabetes mellitus 2431 22.8

Prior ischemic stroke/TIA 2450 23.0

Vascular diseasec 429 4.0

Hepatic dysfunction 722 6.8

Type of AF

Paroxysmal 3590 33.7

Persistent 3822 35.8

Permanent 2605 24.4

Other 27 0.3

Unknown 620 5.8

Oral antiplatelet use 474 4.4

a Data are presented as number and proportion of patients unless otherwise stated.
b Maximum score is 8 because the labile international normalized ratio was excluded.
c Vascular disease is defined as myocardial infarction and/or peripheral artery disease and/or aortic plaque.

Abbreviations: AF, atrial fibrillation; BMI, body mass index; CHADS2, Congestive heart failure, Hypertension, Age

�75 years, Diabetes mellitus, previous Stroke/TIA (2 points); CHA2DS2-VASc, Congestive heart failure,

Hypertension, Age (65–74 years, 1 point;�75 years, 2 points), Diabetes mellitus, previous Stroke/TIA (2 points),

Vascular disease, and female sex; Modified HAS-BLED, Hypertension, Abnormal renal or liver function, previous

Stroke, previous major or predisposition to Bleeding, Labile international normalized ratio (excluded from this

analysis), Elderly (>65 years), medication use predisposing to bleeding, and previous Drug or alcohol use; SD,

standard deviation; TIA, transient ischemic attack.

https://doi.org/10.1371/journal.pone.0251325.t001
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(90.3%) were underdosed (receiving 10 mg once daily despite a CrCl�50 mL/min) and 278

patients (9.7%) were overdosed (being treated with 15 mg once daily despite a CrCl<50 mL/min).

CrCl was not available for 838 patients and one patient received a dose other than 10 mg or

15 mg.

Table 2. Safety and effectiveness outcomes.

Crude incidence,

n (%)

Incidence, events per 100 patient-

years (95% CI)

Safety outcomes (N = 10,664)

Any bleeding 963 (9.0) 3.77 (3.53–4.01)

Major bleeding 307 (2.9) 1.16 (1.03–1.29)

Fatal bleeding 35 (0.3) 0.13 (0.09–0.17)

Critical organ bleeding 136 (1.3) 0.51 (0.42–0.59)

Intracranial hemorrhage 123 (1.2) 0.46 (0.38–0.54)

Hemoglobin decrease�2 g/dL 118 (1.1) 0.44 (0.36–0.52)

Transfusion of�2 units of packed red blood cells

or whole blood

46 (0.4) 0.17 (0.12–0.22)

Non-major bleeding 691 (6.5) 2.68 (2.48–2.88)

All-cause mortality 475 (4.5) 1.77 (1.61–1.93)

Effectiveness outcomes (N = 10,628)

Stroke/non-CNS SE/MI 350 (3.3) 1.32 (1.18–1.46)

Stroke 306 (2.9) 1.15 (1.03–1.28)

Ischemic stroke 227 (2.1) 0.86 (0.74–0.97)

Hemorrhagic stroke 88 (0.8) 0.33 (0.26–0.40)

Non-CNS SE 11 (0.1) 0.04 (0.02–0.07)

MI 35 (0.3) 0.13 (0.09–0.17)

Stroke/non-CNS SE 316 (3.0) 1.19 (1.06–1.32)

Abbreviations: CI, confidence interval; CNS, central nervous system; MI, myocardial infarction; SE, systemic

embolism.

https://doi.org/10.1371/journal.pone.0251325.t002

Fig 2. The cumulative incidences of any bleeding, major bleeding, all-cause mortality, and the composite

effectiveness outcome. The incidences of any bleeding, major bleeding, all-cause mortality, and the composite

effectiveness outcome of stroke/non-CNS SE/MI were 3.77, 1.16, 1.77, and 1.32 events per 100 patient-years,

respectively. Abbreviations: CNS, central nervous system; MI, myocardial infarction; SE, systemic embolism.

https://doi.org/10.1371/journal.pone.0251325.g002
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Fig 3. Univariate and multivariate Cox regression analyses for major bleeding and for the composite effectiveness outcome. (a) Univariate and

multivariate Cox regression analyses in the overall study population for major bleeding. (b) Univariate and multivariate Cox regression analyses in the overall

study population for the composite effectiveness outcome of stroke/non-CNS SE/MI. a Vascular disease is defined as MI and/or peripheral artery disease and/

or aortic plaque. Abbreviations: CI, confidence interval; CNS, central nervous system; CrCl, creatinine clearance; HR, hazard ratio; MI, myocardial infarction;

SE, systemic embolism; TIA, transient ischemic attack.

https://doi.org/10.1371/journal.pone.0251325.g003
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In patients who started on an appropriate dose of rivaroxaban, the incidences of bleeding

(major, non-major, and any bleeding) and of the primary composite effectiveness outcome of

stroke/non-CNS SE/MI (S6 Table) were comparable with those in the overall study population

(Table 2). As in the overall study population, multivariate Cox regression analysis demonstrated

that age�75 years, prior ischemic stroke/TIA, vascular disease, and concomitant use of antipla-

telets were independently associated with increased incidences of major bleeding and stroke/

non-CNS SE/MI in patients who started on an appropriate dose of rivaroxaban (S2 Fig).

Discussion

These results from this prospective, observational study, the XAPASS, provide information on

the long-term safety and effectiveness of newly prescribed rivaroxaban in a large and varied

population of Japanese patients with NVAF treated in real-world clinical practice over a mean

follow-up period of 2.5 years.

In the previous analysis of 1-year outcomes in the XAPASS, the incidences of any and

major bleeding were 7.6 and 1.8 events per 100 patient-years, respectively, and the incidence

of stroke/non-CNS SE/MI was 1.8 events per 100 patient-years [11]. During up to 5 years of

follow-up in the present analysis, the rates of these adverse events remained similarly low at

3.77, 1.16, and 1.32 events per 100 patient-years for any bleeding, major bleeding, and stroke/

non-CNS SE/MI, respectively.

There were significant differences between the patient population studied in the XAPASS

and the patient population enrolled in the Japanese phase 3 clinical trial Japanese Rivaroxaban

Once-Daily Oral Direct Factor Xa Inhibition Compared with Vitamin K Antagonism for Pre-

vention of Stroke and Embolism Trial in Atrial Fibrillation (J-ROCKET AF; NCT00494871)

[9, 10]. In the XAPASS, a total of 10,664 patients with NVAF and newly prescribed rivaroxa-

ban were studied, with a third of these patients having CHADS2 scores of 0 (8.4% [900/

10,664]) or 1 (24.4% [2601/10,664]). In J-ROCKET AF, the far smaller population of patients

with NVAF receiving rivaroxaban (n = 639) had CHADS2 scores�2; patients with a lower risk

of stroke were excluded from the trial [9]. In addition, in the XAPASS compared with

J-ROCKET, the proportions of patients who were female (38.1% vs 17%) and patients aged

�75 years (48.7% vs 39%) were higher and the frequencies of comorbidities such as congestive

heart failure (25.2% vs 41%) and diabetes mellitus (22.8% vs 39%) were lower. Prior ischemic

stroke/TIA was reported for 23.0% of patients in the XAPASS, while 64% of patients in

J-ROCKET AF had a history of ischemic stroke/TIA/SE. Another important difference

between the studies was that a significant proportion of patients in the XAPASS (2594/7295;

35.6%) were underdosed (received 10 mg once daily despite a CrCl�50 mL/min) while all

patients received the recommended dose in the controlled clinical trial. The incidence of

major bleeding was 1.16 events per 100 patient-years in the XAPASS and reported as 3.0% per

year in J-ROCKET AF [9]. For the composite outcome of stroke/non-CNS SE, the incidence

was 1.19 events per 100 patient-years in the XAPASS and 1.3% per year in J-ROCKET AF.

The real-world safety and effectiveness of rivaroxaban in patients with NVAF in Japan were

also evaluated in the investigator-led Evaluation of Effectiveness and Safety of Xa Inhibitor for

the Prevention of Stroke and Systemic Embolism in a Nationwide Cohort of Japanese Patients

Diagnosed as Non-valvular Atrial Fibrillation (EXPAND) study (NCT02147444). Patient char-

acteristics were similar for the 7141 patients in EXPAND and the XAPASS population; as in

the XAPASS, patients with CHADS2 scores of 0 and 1 were included and a significant propor-

tion of patients (30.2%) were underdosed in EXPAND [13, 14]. Results from EXPAND

showed that the rivaroxaban dosing regimen recommended in Japan clinical practice for

patients with NVAF was associated with low crude incidences of stroke/SE (1.0% per year)
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and major and non-major bleeding (1.2% and 4.9% per year, respectively) [13], in agreement

with the present analysis. One difference between the studies is that only 1740 patients (24.4%)

in EXPAND were newly prescribed rivaroxaban, compared with all 10,664 patients in the

XAPASS [13]. The EXPAND and XAPASS studies together provide a significant body of real-

world evidence for the safety and effectiveness of rivaroxaban in Japanese patients with NVAF,

with the XAPASS providing the majority of data for new users of rivaroxaban.

Outside Japan, the safety and effectiveness of rivaroxaban in the real-world setting is being

investigated in the Xarelto for Prevention of Stroke in Patients with Atrial Fibrillation (XANTUS)

program. In a pooled analysis of three prospective studies in the XANTUS program that encom-

passed data from 47 countries from Europe, Canada, Israel, East Asia, the Middle East, Africa, and

Latin America and involved a total of 11,121 patients, rivaroxaban was associated with low inci-

dence of major bleeding (1.7 events per 100 patient-years) and stroke/SE (1.0 events per 100

patient-years) in the first year after initiating rivaroxaban treatment [15]. Although the dosing regi-

men recommended and implemented in the majority of these countries (20 mg once daily in

patients with CrCl�50 mL/min and 15 mg once daily in patients with CrCl<50 mL/min) is dif-

ferent from that in Japan, these studies provide further support for the benefits and safety of rivar-

oxaban in real-world clinical practice. Furthermore, indirect comparison of the present results

with these global data indicate that the incidence of major bleeding in clinical practice in Japan is

relatively low (1.16 vs 1.7 events per 100 patient-years in the XAPASS and XANTUS, respectively).

As expected, and previously reported for EXPAND, the incidences of bleeding and the

composite effectiveness outcome were higher in patients with higher CHADS2, CHA2DS2-

VASc, or modified HAS-BLED scores at baseline [13]. In multivariate analyses, age�75 years,

renal impairment (CrCl <50 mL/min), diabetes mellitus, and vascular disease were indepen-

dently associated with an increased incidence of major bleeding in the XAPASS. Age and CrCl

were also found to be independently associated with major bleeding in a sub-analysis of

EXPAND [16]. In this sub-analysis of EXPAND, only a history of stroke was associated with

the stroke/SE outcome in multivariate analysis, while in the present study, age�75 years,

hypertension, and concomitant use of antiplatelets, in addition to prior stroke/TIA, were inde-

pendently associated with stroke/non-CNS SE/MI. All of these factors warrant careful consid-

eration during assessment of the potential risks of stroke and bleeding in high-risk patients.

A total of 2594 patients (35.6%) started rivaroxaban therapy at the lower dose of 10 mg

once daily despite having a CrCl�50 mL/min and therefore being eligible for the 15 mg once

daily dose, in accordance with the product label in Japan. This is most likely because of con-

cerns regarding the risk of bleeding. We had previously reported in an analysis of 1-year

XAPASS data that among patients with CrCl�50 mL/min, those who received an underdose

of rivaroxaban were at higher risk than those who received an appropriate dose [17]. That

analysis showed that, among patients with CrCl�50 mL/min, the incidence of major bleeding

was similar in underdosed patients compared with those receiving the recommended dose and

that the incidence of stroke/non-CNS SE/MI was significantly higher in patients who were

underdosed. In this analysis of 2.5 years of follow-up data from the XAPASS, the incidences of

bleeding and stroke/non-CNS SE/MI in patients who received the recommended dose of rivar-

oxaban were almost identical to those in the overall study population. These results provide

further support for use of the recommended dosage of rivaroxaban to ensure the optimal bal-

ance between safety and effectiveness is achieved in Japanese clinical practice.

Study limitations

Limitations of the XAPASS include those inherent to the open-label, single-arm, observational

design. As an open-label study, selection bias is possible; patients were enrolled if they were
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prescribed rivaroxaban, which was determined at the physicians’ discretion. The observational

design also meant that all decisions regarding management were in fact made at the physicians’

discretion; therefore, laboratory and other investigations could not be controlled. The lack of a

comparative arm in the study precludes any direct, robust comparisons with other treatments,

such as warfarin or other DOACs. Furthermore, it might be difficult to generalize the results

of this study to other countries or ethnicities, or to AF patients with high-risk scores for stroke

or systemic embolism, since all patients enrolled were Japanese, and the study included mainly

patients with low- to intermediate-risk CHADS2 scores. In addition to these factors associated

with the study design, the relatively high rate of loss of patients to follow-up may have affected

the results and led to an underestimation of incidence. Regarding the high loss rate during fol-

low-up, this may have occurred because the XAPASS was performed as post-marketing sur-

veillance mandated by the Japanese regulatory authority, and was designed as follow-up for up

to 5 years. The relatively high proportion of patients who were underdosed in this study may

have affected the overall results too. The key strengths of the XAPASS are that it is one of the

largest AF registries in Japan and has a prospective design; therefore, it is a source of impor-

tant, clinically relevant, real-world evidence and complements the available clinical trial data.

Conclusion

XAPASS has provided information on the safety and effectiveness of rivaroxaban, at reduced

doses compared with the dosage used in other countries, in a large number and broad range of

patients with NVAF in real-world clinical practice in Japan for 2.5 years of follow-up. No

unexpected safety or effectiveness concerns were detected, and the incidences of bleeding and

thromboembolic events were low, indicating a favorable balance between safety and effective-

ness using the Japanese recommended dosage of rivaroxaban in routine clinical practice.
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