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Abstract Background The efficacy and safety of rivaroxaban have been demonstrated in phase
3 trials of patients with venous thromboembolism (VTE; pulmonary embolism [PE] and
deep vein thrombosis [DVT]). Data regarding rivaroxaban treatment of VTE in routine
Japanese clinical practice remain limited.
Objectives XASSENT will evaluate rivaroxaban treatment of VTE in real-world Japa-
nese clinical practice. We report the study design and baseline patient characteristics.
Methods XASSENT (NCT02558465) is an open-label, prospective observational, post-
marketing surveillance cohort study in patients receiving rivaroxaban treatment for
VTE. Enrolment took place between November 2015 and March 2018. XASSENT will
follow patients for up to 2 years. Primary outcome variables: major bleeding and
symptomatic recurrent VTE. Statistical analyses are exploratory and descriptive.
Results Baseline patient characteristics at June 2020 (n¼2,299) are presented
(58.2% female; mean age 66.7 years; mean weight 60.9 kg). The population encom-
passes patients with wide-ranging characteristics including older age, low weight, and
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Introduction

The prevalence of risk factors for venous thromboembolism
(VTE; pulmonary embolism [PE] and deep vein thrombosis
[DVT]) and the number of VTE diagnoses have increased in
Japan in recent decades.1 Direct oral anticoagulants, includ-
ing edoxaban, rivaroxaban, and apixaban, became available
for the treatment and prevention of recurrence of VTE in
Japan in 2014 and 2015.2 There have since been changes in
the practice pattern for VTE treatment, with increasing
proportions of hospitalized patients who were anticoagu-
lated at discharge after having received direct oral anti-
coagulants, and decreasing proportions of these patients
after receiving warfarin, according to a Japanese claims
database study.2

Rivaroxaban, an oral, direct factor Xa inhibitor, is suitable
for the single-drug treatment of patients with PE or DVT.3,4

The efficacy and safety of rivaroxaban have been evaluated in
several phase 3 trials of patients with VTE (►Table 1).5–8 In
the large, international EINSTEIN-PE and EINSTEIN-DVT
trials (N¼8,282), a single-drug approach with rivaroxaban
had similar efficacy to standard therapy (enoxaparin and
warfarin or acenocoumarol) and was associated with a
significantly lower rate of major bleeding in patients with
symptomatic VTE.8 The safety and effectiveness of rivarox-
aban in routine clinical practice were then assessed in large,
international registries (►Table 1).9,10 Pharmacokinetic
analyses had shown the exposure of rivaroxaban 15mg
administered to Japanese patients is similar to that of
20mg to non-Japanese patients.11,12 Moreover, target pro-
thrombin time-international normalized ratio (PT-INR) of
warfarin for VTE patients is lower in Japan (i.e., PT-INR 1.5 to
2.5 in Japan; 2.0 to 3.0 in western countries).13 For these
reasons, the smaller J-EINSTEIN-PE and J-EINSTEIN-DVT
program (n¼100) was performed, in which 15 or 10mg
twice daily followed by 15mg once daily (10mg twice daily
was used only in J-EINSTEIN-DVT) were compared with
Japanese standard therapy (unfractionated heparin followed
by warfarin) in Japanese patients with symptomatic VTE.5

The composite of symptomatic VTE events or asymptomatic
deterioration occurred in one patient (1.3%) receiving rivar-
oxaban and in one patient (5.3%) receiving unfractionated
heparin/warfarin (absolute risk reduction, 4.0% [95% confi-
dence interval (CI): –2.9, 24.0]), and there was no major

bleeding during study treatment.5 Overall, the findings were
consistent with those from the international EINSTEIN-PE
and EINSTEIN-DVT program.5 However, data regarding the
effectiveness and safety of rivaroxaban in unselected
patients with PE and/or DVT in routine clinical practice in
Japan remain limited.

The Xarelto Post-Authorization Safety and Effective-
ness Study in Japanese patients with Pulmonary Embo-
lism and/or Deep Vein Thrombosis (XASSENT) is a
prospective observational study that will evaluate rivar-
oxaban in patients with VTE in real-world Japanese
clinical practice. This article describes the design of
XASSENT and provides baseline data for the study popu-
lation as of June 2020.

Methods

Study Design, Objective, and Setting
XASSENT is an open-label, single-arm, prospective, non-
interventional, observational cohort study in patients for
whom rivaroxaban treatment for VTE (PE and/or DVT) has
been selected (ClinicalTrials.gov identifier: NCT02558465).
Its objective is to assess the safety and effectiveness of
rivaroxaban for patients with PE and/or DVT in routine
clinical use. The study, which is being conducted at multiple
medical institutions in Japan, was approved by the Japanese
Ministry of Health, Labor and Welfare (MHLW) as a post-
marketing surveillance and is being performed in accordance
with Good Post-marketing Study Practice standards provid-
ed by the MHLW. Separate ethics approval for this post-
marketing surveillance study and written informed consent
to participate in the surveillance were not required under
Japanese regulations, but were obtained when required by a
participating center.

The first participant was enrolled in November 2015,
after the approval of rivaroxaban for the treatment and
prevention of recurrence of VTE in Japan (Septem-
ber 2015), and enrolment continued until March 2018.
XASSENT includes a standard observation period of 1 year
and will then follow patients for up to 1 year, with data
collection taking place at baseline and 1 month, 3 months,
1 year and 2 years after the initiation of rivaroxaban
(►Fig. 1). The surveillance is expected to complete on 31
March 2021.

renal dysfunction. Most participants (67.6%) had a history of VTE risk factors at
baseline. Half of the population (50.4%) had DVTonly; 41.4% had DVTwith PE; 8.2% had
PE only. Overall, 68.4% were inpatients and 77.1% had symptomatic VTE. Rivaroxaban
was prescribed for initial treatment in 84.6% of patients and maintenance treatment in
15.4%. Most were prescribed the approved dose of rivaroxaban for initial (30mg daily;
84.4%) or maintenance (15mg daily; 81.9%) treatment of VTE in Japan. The most
common reason for selecting non-recommended dose was ‘elderly’.
Conclusions Results from XASSENT will complement phase 3 trial data and inform
clinical practice.

TH Open Vol. 5 No. 4/2021 © 2021. The Author(s).

Rivaroxaban for Venous Thromboembolism in Japan Fukuda et al.e522



Ta
b
le

1
X
A
SS

EN
T
an

d
ph

as
e
3
tr
ia
ls
/c
lin

ic
al

re
gi
st
ri
es

th
at

ev
al
ua

te
d
ri
va

ro
xa
ba

n
fo
r
th
e
tr
ea

tm
en

t
of

ac
ut
e
V
TE

gl
ob

al
ly

an
d
in

Ja
p
an

St
ud

y
D
es
ig
n

N
u
m
b
er

o
f
pa

ti
en

ts
in

ri
va

ro
xa

ba
n

tr
ea

tm
en

t

Pa
ti
en

ts
/s
et
ti
n
g
s

Re
fe
re
nc

e

EI
N
ST

EI
N
-P
E
an

d
EI
N
ST

EI
N
-D
V
T

O
pe

n-
la
be

l,
ra
nd

om
iz
ed

st
ud

ie
s

2,
41

9
pa

ti
en

ts
w
it
h

PE
�
D
V
T;

1,
73

1
pa

ti
en

ts
w
it
h
D
V
Ta

G
lo
ba

lp
ha

se
3
tr
ia
ls
to

ev
al
ua

te
ef
fi
ca
cy

an
d
sa
fe
ty

of
ri
va

ro
xa
ba

n
fo
r
sy
m
pt
om

at
ic

V
TE

co
m
pa

re
d
w
it
h
en

ox
ap

ar
in

fo
llo

w
ed

by
a
vi
ta
m
in

K
an

ta
go

ni
st
(w

ar
fa
ri
n
or

ac
en

oc
ou

m
ar
o
l)

Pa
ti
en

ts
w
it
h
ac
ut
e,

sy
m
pt
om

at
ic
,o

bj
ec

ti
ve
ly

co
nfi

rm
ed

PE
an

d/
or

pr
ox

im
al

D
V
T
in

31
4

si
te
s
in

38
co

un
tr
ie
s
ex
cl
ud

in
g
Ja
p
an

Th
e
m
ea

n
du

ra
ti
on

of
ri
va

ro
xa
ba

n
tr
ea

tm
en

t
w
as

20
7.
6
da

ys

6–
8

J-E
IN
ST

EI
N
-P
E
an

d
J-

EI
N
ST

EI
N
-D
V
T

O
pe

n-
la
be

l,
ra
nd

om
iz
ed

st
ud

ie
s

30
pa

ti
en

ts
w
it
h

PE
�
D
V
T;

48
pa

ti
en

ts
w
it
h
D
V
Ta

Ja
p
an

es
e
ph

as
e
3
tr
ia
ls
to

ev
al
ua

te
ef
fi
ca
cy

an
d
sa
fe
ty

of
ri
va

ro
xa
ba

n
fo
r
sy
m
pt
om

at
ic
V
TE

co
m
pa

re
d
w
it
h
un

fr
ac

ti
o
na

te
d
he

p
ar
in

fo
llo

w
ed

by
w
ar
fa
ri
n

Pa
ti
en

ts
w
it
h
ac
ut
e,
sy
m
pt
om

at
ic
,o

bj
ec

ti
ve

ly
co

nfi
rm

ed
PE

an
d/
o
rp

ro
xi
m
al
D
V
T
in

39
si
te
s

in
Ja
pa

n
Th

e
m
ea

n
du

ra
ti
on

of
ri
va

ro
xa
ba

n
tr
ea

tm
en

t
w
as

19
5
da

ys

5

X
A
LI
A

A
pr
os

p
ec

ti
ve

,
no

n-
in
te
rv
en

ti
on

al
,

ob
se
rv
at
io
na

ls
tu
dy

22
0
pa

ti
en

ts
w
it
h

PE
þ
D
V
T;

2,
39

9
pa

ti
en

ts
w
it
h
D
V
Tb

A
st
ud

y
to

as
se
ss

th
e
sa
fe
ty

an
d
ef
fe
ct
iv
en

es
s
of

ri
va

ro
xa
ba

n
fo
r
th
e
tr
ea

tm
en

t
of

sy
m
pt
om

at
ic

D
V
T
in

ro
ut
in
e
cl
in
ic
al

pr
ac

ti
ce

co
m
pa

re
d
w
it
h
st
an

da
rd

an
ti
co

ag
ul
at
io
n

th
er
ap

y,
w
hi
ch

m
et

a
re
gu

la
to
ry

re
qu

es
t
du

ri
ng

th
e
as
se
ss
m
en

t
pr
oc

ed
ur
e
fo
r
m
ar
ke

ti
ng

au
th
o
ri
za
ti
on

fr
o
m

th
e
EM

A
Pa

ti
en

ts
w
it
h
ob

je
ct
iv
el
y
co

nfi
rm

ed
di
ag

no
si
s
of

D
V
T
an

d
an

in
di
ca

ti
o
n
to

re
ce

iv
e
�3

m
on

th
s’

an
ti
co

ag
ul
at
io
n
tr
ea

tm
en

t
(p
at
ie
nt
s
w
it
h
is
ol
at
ed

PE
w
er
e
no

t
el
ig
ib
le
)
in

21
co

un
tr
ie
s
(A
us

tr
ia
,B

el
gi
um

,C
an

ad
a,

C
ze
ch

Re
p
ub

lic
,D

en
m
ar
k,

Fr
an

ce
,G

er
m
an

y,
G
re
ec

e,
H
un

ga
ry
,
Is
ra
el
,
It
al
y,

M
o
ld
ov

a,
th
e
N
et
he

rl
an

d
s,

N
or
w
ay
,P

or
tu
ga

l,
Sl
ov

en
ia
,S

pa
in
,

Sw
ed

en
,
Sw

it
ze
rl
an

d
,
U
kr
ai
ne

,a
nd

th
e
U
K
)

Th
e
m
ed

ia
n
du

ra
ti
on

of
ri
va

ro
xa
ba

n
tr
ea

tm
en

t
w
as

18
1
da

ys
.T

he
m
ed

ia
n
du

ra
ti
on

of
fo
llo

w
-u
p
w
as

23
9
da

ys

9

X
A
LI
A
-L
EA

A
pr
os

p
ec

ti
ve

,
no

n-
in
te
rv
en

ti
on

al
,

ob
se
rv
at
io
na

ls
tu
dy

40
3
pa

ti
en

ts
w
it
h

PE
�
D
V
T,

88
2
pa

ti
en

ts
w
it
h
D
V
Tb

X
A
LI
A
-L
EA

in
cl
ud

ed
pa

ti
en

ts
fr
om

re
gi
on

s
di
ff
er
en

t
fr
om

X
A
LI
A
(I
nd

on
es
ia
,
M
al
ay
si
a,

th
e

Ph
ili
pp

in
es
,S
in
ga

po
re
,S

ou
th

Ko
re
a,
Ta

iw
an

,R
us
si
a,
U
kr
ai
ne

,J
or
da

n,
K
az
ak

hs
ta
n,

Le
ba

no
n,

Sa
ud

iA
ra
bi
a,

A
lg
er
ia
,
Eg

yp
t,
Ke

ny
a,

an
d
M
ex

ic
o)

Pa
ti
en

ts
w
it
h
ob

je
ct
iv
el
y
co

nfi
rm

ed
D
V
T
an

d/
o
rP

E
an

d
an

in
d
ic
at
io
n
to

re
ce

iv
e
�3

m
on

th
s

an
ti
co

ag
ul
at
io
n
tr
ea

tm
en

t.
Th

e
m
ed

ia
n
du

ra
ti
on

of
ri
va

ro
xa
ba

n
tr
ea

tm
en

t
w
as

18
4
da

ys
.T

he
m
ed

ia
n
du

ra
ti
on

of
fo
llo

w
-u
p
w
as

21
5
da

ys
.

10

J’x
ac

tl
y
St
ud

y
A
pr
os

p
ec

ti
ve

,
no

n-
in
te
rv
en

ti
on

al
,

ob
se
rv
at
io
na

ls
tu
dy

41
9
pa

ti
en

ts
w
it
h

PE
�
D
V
T;

59
7
pa

ti
en

ts
w
it
h
D
V
Ta

A
st
ud

y
to

as
se
ss

th
e
ef
fe
ct
iv
en

es
s
an

d
sa
fe
ty

of
ri
va

ro
xa
ba

n
in

Ja
pa

ne
se

pa
ti
en

ts
w
it
h
V
TE

in
a
re
al
-w

or
ld

se
tt
in
g

Pa
ti
en

ts
w
it
h
ac
ut
e
sy
m
pt
om

at
ic
/a
sy
m
pt
om

at
ic

D
V
T
or

PE
�
D
V
T
an

d
pr
es
cr
ib
ed

ri
va

ro
xa
ba

n
fo
r
th
e
tr
ea

tm
en

t
an

d
pr
ev

en
ti
on

of
V
TE

in
15

2
si
te
s
in

Ja
pa

n
Th

e
m
ed

ia
n
du

ra
ti
on

of
fo
llo

w
-u
p
w
as

21
.3

m
on

th
s

16

X
A
SS

EN
T

A
pr
os

p
ec

ti
ve

,
no

n-
in
te
rv
en

ti
on

al
,

ob
se
rv
at
io
na

ls
tu
dy

1,
13

9
(9
91

c )
pa

ti
en

ts
w
it
h
PE

�
D
V
T;

1,
15

9
(9
53

c )
pa

ti
en

ts
w
it
h

D
V
Tb

(J
un

e
20

20
)

A
st
ud

y
to

as
se
ss

th
e
sa
fe
ty

an
d
ef
fe
ct
iv
en

es
s
of

ri
va

ro
xa
ba

n
in

pa
ti
en

ts
w
it
h
V
TE

in
ro
ut
in
e

cl
in
ic
al

us
e
in

Ja
p
an

as
po

st
-m

ar
ke

ti
ng

su
rv
ei
lla

nc
e

Pa
ti
en

ts
w
ho

w
er
e
ne

w
ly

st
ar
ti
ng

ri
va
ro
xa
b
an

fo
r
D
V
T
or

PE
�
D
V
T
(n
ot

re
st
ri
ct
ed

to
sy
m
pt
om

at
ic

V
TE

)
in

35
7
si
te
s
ac
ro
ss

Ja
pa

n
A
st
an

da
rd

ob
se
rv
at
io
n
pe

ri
od

of
1
ye
ar

an
d
w
ill

fo
llo

w
pa

ti
en

ts
fo
r
up

to
2
ye
ar
s

N
A

A
b
br
ev

ia
ti
on

s:
D
V
T,

de
ep

ve
in

th
ro
m
bo

si
s;

EM
A
,
Eu

ro
p
ea

n
M
ed

ic
in
es

A
ge

nc
y;

N
A
,
no

t
ap

p
lic
ab

le
;
PE

,
pu

lm
on

ar
y
em

bo
lis
m
;
V
TE

,
ve

no
us

th
ro
m
b
oe

m
bo

lis
m
.

a P
at
ie
nt
s
in

th
e
in
te
nt
io
n-
to
-t
re
at

po
pu

la
ti
on

.
b
Pa

ti
en

ts
in

th
e
sa
fe
ty

an
al
ys
is
.

c P
at
ie
nt
s
w
ho

w
er
e
pr
es
cr
ib
ed

ri
va
ro
xa
ba

n
fo
r
in
it
ia
lt
re
at
m
en

t.

TH Open Vol. 5 No. 4/2021 © 2021. The Author(s).

Rivaroxaban for Venous Thromboembolism in Japan Fukuda et al. e523



Participants
Consecutive patients who were newly starting rivaroxaban
for the treatment and prevention of recurrence of PE/DVT
(the index PE/DVT event) were registered for the study by
investigators who prescribe rivaroxaban routinely. The diag-
nosis of PE/DVTwas left to attending physicians. The recom-
mendations for PE/DVT diagnosis methods were provided in
guidelines by the Japanese Circulation Society Joint Working
Group.13 Details of diagnosis (such as diagnosis type [DVT
only, DVT with PE, PE only], diagnostic method, symptoms,
site of occurrence [iliac, femoral, upper extremity etc.]) were
recorded on case report forms. The investigator was to have
made the choice of treatment (rivaroxaban), in line with the
Japanese product label,3 before enrolling the patient.

Treatment
In Japan, rivaroxaban is approved for the treatment and
prevention of recurrence of VTE at a dose of 15mg twice
daily (30mg daily) for the first 21 days followed by 15mg
once daily.3 The medication is administered orally after
meals. No study drug will be provided by the sponsor. If
the investigator determines that rivaroxaban treatment
should be discontinued or that the patient has been lost to
follow-up, surveillance of the patient will be terminated. In
case that rivaroxaban is discontinued, post-treatment status
and adverse events (only the occurrence of bleeding events
and fatal adverse events during follow-up observation peri-
od), and PE/DVT recurrence will be recorded for 3 months
after rivaroxaban discontinuation, if feasible.

Variables
Details of the variables assessed during the study are pre-
sented in►Table 2. These variables are reported by attending
physicians using case report forms at enrolment and at
1 month, 3 months, 1 year and 2 years after rivaroxaban
initiation. Bleeding and recurrent PE/DVT are adjudicated by
attending physicians. The primary safety variable is major
bleeding, defined in accordance with International Society
on Thrombosis and Haemostasis criteria.8 Specifically, major
bleeding is defined as clinically overt bleeding associated
with any of the following: a fatal bleeding; bleeding in a
critical area or organ (e.g., intracranial, intraspinal, intraoc-
ular, pericardial, intra-articular, retroperitoneal, or intra-
muscular with compartment syndrome); �2g/dL
reduction in haemoglobin level; or transfusion of �2 units

of whole blood or packed red blood cells.14 The primary
effectiveness variable is symptomatic recurrent VTE (a com-
posite of non-fatal or fatal PE or DVT). The diagnosis of
recurrent PE/DVT is left to attending physicians, and the
details of the diagnosis are recorded on case report forms.

Secondary safety variables include all-cause mortality;
vascular events (acute coronary syndrome, ischemic stroke,
transient ischemic attack, or systemic embolism); clinically
relevant non-major bleeding8; and all other adverse
events/adverse drug reactions. Secondary effectiveness var-
iables include asymptomatic deterioration of thrombotic
burden (D-dimer levels, or imaging test such as computed
tomography or complete compression ultrasound) by the
end of the standard observation period and distal and/or
proximal DVT treatment outcomes.

Bleeding is an event of special interest and will be
assessed according to the following categories: major bleed-
ing; clinically relevant non-major bleeding; and minor
bleeding. Clinically relevant non-major bleeding is defined
as overt bleeding not meeting the criteria for major bleed-
ing,14 but requiring medical intervention, an unscheduled
visit or telephone call, or interruption/discontinuation of
rivaroxaban, or resulting in unpleasant symptoms (e.g., pain)
and/or interference with daily life. Minor bleeding is defined
as overt bleeding not meeting the definition of major or
clinically relevant non-major bleeding.

Other data that will be collected relate to patient charac-
teristics, VTE diagnoses and subtypes, comorbidities, rivar-
oxaban use, and concomitant therapies (►Table 2).

Historic data (demographic and clinical characteristics)
will be collected from the patient’s medical records, if
available, or by interviewing the patient. If non-recom-
mended dose (i.e., dose other than 30mg/day for initial
treatment and 15mg/day for maintenance treatments) is
selected when initiating rivaroxaban, the reason is recorded
on the case report form at 1 month after the initiation of
rivaroxaban. All other data required for this study will be
collected during routine visits. The end of the standard
observation period is 1 year after the start of rivaroxaban
treatment, or earlier if rivaroxaban treatment is discontin-
ued, or if the patient discontinues the study (e.g., is with-
drawn, lost to follow-up, or dies).

The investigators will use an electronic data capture
system to record data from each patient and enter these
into a centralized database.

Standard observation period
1 yearStudy population: 

patients starting rivaroxaban 
for initial/maintenance 
treatment of PE/DVT

Time of data collection

1 month

1 year

2 years

3 months

Follow-up observation period
1 year

Fig. 1 Design of XASSENT. DVT, deep vein thrombosis; PE, pulmonary embolism.
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Statistical Methods
The sample size was determined taking feasibility into
account. According to the MHLW 2013 study group data,
�40,000 patients are estimated to developVTE (PE or DVT) in
Japan eachyear,with patientswith PE accounting for�40% of
a Japanese population with VTE and patients with DVT
accounting for the remaining �60%.15 Based on the estimat-
ed recruitment rate of sites with an enrolment period of 2.5
years, the sample size was set to �1,250. Hemorrhage was
the only important identified risk associated with rivarox-
aban in the core risk management plan. Based on phase 3
studies,5 the expected incidence of any bleeding events was
32.5%. Given these assumptions, among a sample of 1,250
patients, 406 patients would be expected to experience
bleeding events during the study, which allows the capture
of any bleeding events with a 95% CI of�2.6%. The safety
analysis set will include all patientswho received at least one
dose of rivaroxaban and attended at least one study visit. The
effectiveness analysis set will include patients who had
PE/DVT diagnosis and were naïve to rivaroxaban at baseline
in the safety analysis set.

Data from XASSENT will be analyzed by an independent
data center. Statistical analyses are planned to be exploratory
and descriptive. Data will be summarized using descriptive
statistics (e.g., meanwith standard deviation or medianwith
range/interquartile range for continuous variables; frequen-
cy for categorical variables). Adverse events will be summa-
rized using the Medical Dictionary for Regulatory Activities
coding system. The number of patientswithmissingdatawill
be presented as a separate category. All statistical analyses
will be performed using SAS version 9.4 or higher (SAS
Institute Inc., Cary, NC, USA).

For variables of interest, including the primary outcome
variables, raw incidence proportion (patients with
events/number of treated patients) and incidence rate
(patients with events/100 patient-years) will be estimated,
together with corresponding 95% CIs. Time-to-event and
multivariate analyses are also planned. In addition, all anal-
yseswill be repeatedwith respect to relevant risk factors and
Kaplan–Meier plots will show the time course up to the first
event of interest.

Subgroup analyses will be conducted according to age,
body weight, renal function, risk factors for VTE (including

active cancer [type of cancer, metastasis, chemotherapy]),
VTE subtype (PE and/or DVT, clinical severity of PE, symp-
toms, site/status of the thrombus), purpose of rivaroxaban
administration (initial or maintenance treatment), rivarox-
aban dose, treatment period (initial treatment, maintenance
treatment, after discontinuation), and concomitant therapy.

Results

Here we report demographics and baseline characteristics
for the overall XASSENT population and by purpose of
rivaroxaban administration (initial or maintenance treat-
ment) (each as of June 2020). The rivaroxaban doses selected
are also presented, together with reasons for choosing a dose
other than the approved dose.

XASSENT enrolled 2,540 patients between Novem-
ber 2015 and March 2018 (►Fig. 2). Patients were enrolled
in 357 sites across Japan: 52.4% of the patients were enrolled
from study sites with �400 beds, 32.8% from sites with 200–
399 beds, 13.2% from sites with 20–199 beds, and 1.7% from
sites with <20 beds. Baseline patient demographics and
clinical characteristics as of June 2020 (n¼2,299) are shown
in ►Table 3.

Overall, 58.2% of the XASSENT participants are female. At
baseline, themean agewas 66.7 years, themean bodyweight
was 60.9 kg, and the mean creatinine clearance was 83.0
mL/min (►Table 3). However, the study population encom-
passes patients with a wide range of characteristics, includ-
ing elderly patients, individuals with a low body weight, and
patients with renal dysfunction (as assessed by creatinine
clearance) (►Table 3). Most of the participants (67.6%) had a
history of risk factors for VTE at baseline, with active cancer
reported for 386 patients (16.8%) (►Table 3). Cardiopulmo-
nary disease was reported as a risk factor for VTE for 140
patients (6.1%). Half of the XASSENT population (50.4%) had a
diagnosis of DVT only, with 16.9% overall having isolated
distal DVT; 41.4% had DVTwith PE, and 8.2% had PE only (of
varying severity) (►Table 3). Approximately two-thirds of
the participants (68.4%) were inpatients. Most patients
(77.1%) had symptomatic VTE, but patients with asymptom-
atic VTE were also represented (►Table 3).

The purpose of rivaroxaban administration was initial
treatment in 1,945 patients (84.6%) and maintenance

Patients in initial treatment phasea n = 1,945

Patients in maintenance treatment phaseb n = 354

Safety analysis population 
n = 2,299

9 patients did not return after the first visit

Patients without data fixed n = 232

Patients with data fixed n = 2,308

P
E

/D
V

T
on

se
t

Initial
treatment

Maintenance
treatmentPatients enrolled N = 2,540

Fig. 2 Patient flow diagram. DVT, deep vein thrombosis; PE, pulmonary embolism. aPatients who were prescribed rivaroxaban for initial
treatment. bPatients who were prescribed rivaroxaban for maintenance treatment (e.g., switching from other anticoagulants, etc.).
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Table 3 Demographics and clinical characteristics of XASSENT participants at baseline

Characteristic Purpose of rivaroxaban administration Total (n¼ 2,299)

Initial treatment
(n¼ 1,945)

Maintenance
treatment (n¼ 354)

Age, years 66.5� 15.2 67.6�14.0 66.7�15.0

Age category, years

<65 697 (35.8) 122 (34.5) 819 (35.6)

65 to <75 572 (29.4) 98 (27.7) 670 (29.1)

�75 676 (34.8) 134 (37.9) 810 (35.2)

Female 1,115 (57.3) 223 (63.0) 1,338 (58.2)

Body weight, kg 61.3� 13.9 58.7�13.7 60.9�13.9

Body weight category, kg

>50 1,459 (75.0) 252 (71.2) 1,711 (74.4)

�50 418 (21.5) 90 (25.4) 508 (22.1)

Unknown 68 (3.5) 12 (3.4) 80 (3.5)

BMIa 24.0� 4.2 23.5�4.4 24.0�4.2

Creatinine clearance, mL/min 83.8� 37.1 79.0�35.1 83.0�36.8

Creatinine clearance category, mL/min

<30 9 (0.5) 2 (0.6) 11 (0.5)

30 to <50 273 (14.0) 60 (16.9) 333 (14.5)

50 to <80 738 (37.9) 141 (39.8) 879 (38.2)

�80 851 (43.8) 137 (38.7) 988 (43.0)

Unknown 74 (3.8) 14 (4.0) 88 (3.8)

Inpatients 1,417 (72.9) 156 (44.1) 1,573 (68.4)

Outpatients 528 (27.1) 198 (55.9) 726 (31.6)

VTE diagnosis

DVT only 953 (49.0) 206 (58.2) 1,159 (50.4)

Isolated distal DVT 323 (16.6) 65 (18.4) 388 (16.9)

DVT other than isolated distal 611 (31.4) 111 (31.4) 722 (31.4)

Unidentifiable 0 (0.0) 3 (0.8) 3 (0.1)

Unknown 19 (1.0) 27 (7.6) 46 (2.0)

PE only 150 (7.7) 38 (10.7) 188 (8.2)

PE with DVT 841 (43.2) 110 (31.1) 951 (41.4)

Clinical severity of PE

Cardiac arrest/collapse 9 (0.5) 5 (1.4) 14 (0.6)

Massive 59 (3.0) 7 (2.0) 66 (2.9)

Sub-massive 306 (15.7) 37 (10.5) 343 (14.9)

Non-massive 586 (30.1) 76 (21.5) 662 (28.8)

Unknown 31 (1.6) 23 (6.5) 54 (2.3)

Other 1 (0.1) 0 (0.0) 1 (<0.1)

VTE symptoms

Symptomatic PE/DVT 1,551 (79.7) 221 (62.4) 1,772 (77.1)

Asymptomatic PE/DVT 393 (20.2) 133 (37.6) 526 (22.9)

History of PE/DVT 183 (9.4) 98 (27.7) 281 (12.2)

History of risk factors for VTEb 1,320 (67.9) 233 (65.8) 1,553 (67.6)

Immobilization within 3 months 366 (18.8) 61 (17.2) 427 (18.6)

TH Open Vol. 5 No. 4/2021 © 2021. The Author(s).

Rivaroxaban for Venous Thromboembolism in Japan Fukuda et al.e528



treatment in 354 patients (15.4%) (►Table 3 and►Fig. 3). The
mean creatinine clearance was 83.8mL/min in patients
receiving rivaroxaban as initial treatment, while it was
79.0mL/min in those receiving rivaroxaban as maintenance
treatment (►Table 3). Among patients in the initial treat-
ment group, 72.9% were inpatients, 79.7% had symptomatic
VTE, and 49.0% had DVTonly. Those were respectively 44.1%,
62.4%, and 58.2% among those in the maintenance treatment
group (►Table 3). In the maintenance treatment group, 7.6%
of patients had DVT only with an unknown site (►Table 3).
Obesity and a history of VTEwere reported in 18.3% and 9.4%
of patients in the initial treatment group, while those were
12.4% and 27.7% in the maintenance treatment group
(►Table 3). In the initial treatment group, 22.7% of patients
received anticoagulation other than rivaroxaban for the
index PE/DVT (mainly unfractionated heparin). Inferior
vena cava filter was placed in 6.0% of patients (►Table 3),

and low proportions of patients underwent thrombolysis,
thrombectomy, or catheter-assisted thrombus removal (frag-
mentation or aspiration thrombectomy) (4.4%, 0.1%, and
0.8%, respectively). In the maintenance treatment group,
64.4% of patients received unfractionated heparin, warfarin,
and other anticoagulants (except fondaparinux) in the
3 months before the initiation of rivaroxaban (►Table 3).

Around 80% of patients were prescribed the dose of
rivaroxaban approved for the initial or maintenance treat-
ment of VTE in Japan (►Fig. 3). The most common reason
for selecting non-recommended dose (i.e., other than 30
mg/day in initial treatment or 15mg/day in maintenance
treatment) was that the patient was elderly (►Fig. 3). Other
reasons included non-severe/non-acute VTE, the presence
of renal dysfunction, bleeding risk (judged by attending
physicians), low body weight, and the use of a concomitant
drug (►Fig. 3).

Table 3 (Continued)

Characteristic Purpose of rivaroxaban administration Total (n¼ 2,299)

Initial treatment
(n¼ 1,945)

Maintenance
treatment (n¼ 354)

Surgery/injury within 3 months 379 (19.5) 64 (18.1) 443 (19.3)

Obesity 355 (18.3) 44 (12.4) 399 (17.4)

Active cancer 312 (16.0) 74 (20.9) 386 (16.8)

Comorbidities other than risk factors for PE/DVT

Renal disease 173 (8.9) 39 (11.0) 212 (9.2)

Liver disease 128 (6.6) 37 (10.5) 165 (7.2)

Cardiovascular disease 900 (46.3) 174 (49.2) 1,074 (46.7)

Hypertension 783 (40.3) 134 (37.9) 917 (39.9)

Atrial fibrillation 78 (4.0) 17 (4.8) 95 (4.1)

Lung disease 193 (9.9) 37 (10.5) 230 (10.0)

Diseases or conditions with high risk of bleedingc 306 (15.7) 63 (17.8) 369 (16.1)

Use of antiplatelet drugsd 154 (7.9) 42 (11.9) 196 (8.5)

Anticoagulation therapy other than rivaroxaban

Anticoagulation for the index PE/DVT
(initial treatment only)

441 (22.7) — —

Anticoagulation within 3 months before the initiation
of rivaroxaban (maintenance treatment only)

— 228 (64.4) —

Unfractionated heparin 377 (19.4) 97 (27.4) —

Fondaparinux 2 (0.1) 0 (0.00) —

Warfarin 44 (2.3) 111 (31.4) —

Other 129 (6.6) 64 (18.1) —

Use of inferior vena cava filter 116 (6.0) — —

Abbreviations: BMI, body mass index; DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism.
Data cut-off: June 2020. Data are presented as mean� standard deviation or as n (%).
aBMI missing for 191 patients (163 for initial treatment and 28 for maintenance treatment).
bRisk factors reported in �10% of total patients are listed.
cIncludes haemostasis or coagulation disorders, congenital or acquired haemorrhagic disorders, uncontrollable severe hypertension, vascular
retinopathy, active cancer, active ulcerative gastrointestinal disorders, short days after the onset of gastrointestinal ulcers, short days after the
onset of intracranial hemorrhage, vascular abnormalities in the spinal cord or brain, short days after cerebral spinal cord or eye surgery, and history
of bronchiectasis or pulmonary hemorrhage.
dDuring observational periods.

TH Open Vol. 5 No. 4/2021 © 2021. The Author(s).

Rivaroxaban for Venous Thromboembolism in Japan Fukuda et al. e529



Discussion

XASSENT is evaluating the safety and effectiveness of rivar-
oxaban in patients with VTE in routine Japanese clinical
practice. These results will provide real-world evidence that
may complement data from the phase 3 J-EINSTEIN-PE and J-
EINSTEIN-DVT trials.5 In total, 2,540 patients with a broad
range of characteristics, VTE subtypes, and comorbidities
have been enrolled and will be followed for up to 2 years.
XASSENTwill provide incidence data for multiple variables,
with a focus on bleeding and recurrent VTE events. The
design of the study allows the collection of detailed informa-
tion related to exposure, minimizes recall bias, and provides
information on the timing of events relative to rivaroxaban
administration. Exploratory subgroup analyses are planned
to provide information for patient groups of interest.

The J’xactly Study16 is another prospective observational
study conducted in 1,039 Japanese patients with VTE who
were prescribed rivaroxaban (►Table 1). Baseline character-
istics were generally comparable between the two studies,
although the J’xactly Study included higher proportions of
outpatients (41.5%), patients with DVT only (58.8%), and
patients with creatinine clearance <50mL/min (22.4%).16

In the J’xactly Study, the incidence of recurrence or aggrava-
tion of symptomatic VTE was 2.6% per patient-year and the
incidence of International Society on Thrombosis and Hae-
mostasis major bleeding was 2.9% per patient-year.16 A
single-drug approach with rivaroxaban was shown to be a
valuable treatment for a wide range of patients with VTE in
Japanese clinical practice.16 However, more real-world data
are required to support the single-drug approach with
rivaroxaban for Japanese patients with VTE. In the J’xactly

Daily rivaroxaban dose (n = 1,945)

Reasons for selecting the 
dose other than 30 mg 
(multiple choice allowed)

Patients
(n = 304)

Elderly

Not severe VTE/non-acute phase

Renal dysfunction

Bleeding risk

Low body weight

Concomitant drug 

Other

100

73

51

46

38

15

52

A

Other
2 (0.1%)

30 mg
1,641 (84.4%)

20 mg
44 (2.3%)

15 mg
205 (10.5%)

10 mg
53 (2.7%)

Daily rivaroxaban dose (n = 354)

Reasons for selecting the 
dose other than 15 mg 
(multiple choice allowed)

Patients
(n = 64)

Elderly

Renal dysfunction

Low body weight

Bleeding risk

Not severe VTE/non-acute phase

Concomitant drug 

Other

28

14

10

7

5

1

13

B

Other
3 (0.8%)

15 mg
290 (81.9%)

10 mg
61 (17.2%)

Fig. 3 Rivaroxaban doses selected for (A) initial treatment and (B) maintenance treatment in XASSENT participants, with reasons for selecting
non-recommended dose (i.e., a dose other than the approved dose). Data are presented as n (%) or as n. VTE, venous thromboembolism. Note:
The reasons for the dose selection described by attending physicians were categorized and tabulated. Bleeding risk was a judgement by
attending physicians. Reasons for a patient who received 15mg in the initial treatment group are missing.
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Study, 65.6% of patients received an initial rivaroxaban dose
of 30mg daily included in the Japanese product label.16 In
contrast, 84.4% of XASSENT participants received an initial
daily rivaroxaban dose of 30mg, with lower proportions
receiving other doses owing to patient-related factors (e.g.,
older age).

Safety and effectiveness data from patients who were not
well represented in phase 3 trials or the XALIA non-inter-
ventional study of rivaroxaban, such as patients with asymp-
tomatic VTE (►Table 1),5,8–10 will help to inform unmet
needs related to the management of VTE. XASSENT will
provide further evidence regarding patients with VTE in
Japan, particularly for patients who are elderly or who
have a low body weight, renal dysfunction, or active can-
cer.5,8,17 For example, 17% of XASSENT participants had
active cancer at baseline, compared with 6% of the rivarox-
aban groups in the EINSTEIN-PE and EINSTEIN-DVT trials.17

Patients with cancer and venous thrombosis are more likely
to develop recurrent thromboembolism (�4 times) and
major bleeding (�2 times) during anticoagulant treatment
than those without cancer.18

XASSENT is one of the largest real-world observational
studies of VTE treatment and prevention in Japan. It will add
to evidence from other Japanese real-world studies of VTE
management, such as the Japan VTE Treatment Registry
(JAVA)19 or COMMAND VTE Registry,20 which mainly en-
rolled patients before the introduction of direct oral anti-
coagulants for VTE in Japan, and the Edoxaban Treatment in
routine cliNical prActice in patients with Venous Thrombo-
Embolism – Japan (ETNA-VTE-Japan) study of edoxaban.21

Open-label, single-arm observational studies such as
XASSENT have inherent limitations, including the possibility
of selection bias (e.g., arising from the investigators’ choices
in routine clinical practice), confounding variables (e.g., dose
of rivaroxaban used chosen at discretion of attending physi-
cians), loss of patients to follow-up that may result in
underestimation of incidence of clinical events evaluated
by attending physicians, and the lack of mandatory labora-
tory tests. Furthermore, no formal diagnosis methods or
criteria for diagnosis of VTE are specified in this study.
However, the recommendations for the diagnosis methods
were provided in guidelines,13 and the diagnosis methods
used and clinical presentations (e.g., symptoms, site of
occurrence) are recorded on case report forms by attending
physicians. The study is not powered to evaluate rare events.

In conclusion, XASSENT has enrolled 2,540 patients with
VTEwho are being treatedwith rivaroxaban and is one of the
largest real-world observational studies of VTEmanagement
in Japan. XASSENT participants have a broad range of char-
acteristics and comorbidities, representing real-world
patients with VTE. XASSENT will provide real-world infor-
mation on the safety and effectiveness of rivaroxaban for VTE
treatment in routine Japanese care, to complement data from
phase 3 trials and inform clinical practice.
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