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Abstract

Background An established treatment strategy for asymptomatic pulmonary embolism (PE) or deep vein thrombo-
sis (DVT) remains uncertain in Japan; therefore, in this study, we clarify the characteristics and outcomes of sympto-
matic compared to asymptomatic patients with PE or DVT.

Methods This prospective, multicenter sub-analysis of the J'’xactly study in Japan included 1,016 patients (mean age,
68; 41% male) with venous thromboembolism (VTE) treated with rivaroxaban.

Results Asymptomatic PE patients (47% of PE patients) were more likely to have active cancer and asymptomatic
proximal DVT at lower severity than symptomatic PE patients, despite no differences in age, sex, or the proportion
receiving intensive 30 mg/day-rivaroxaban. Patients with asymptomatic DVT (34% of DVT patients) were older, had
higher rates of female sex, active cancer, and distal DVT, and received shorter, less intense rivaroxaban treatment.
Incidences did not differ between asymptomatic and symptomatic PE patients for recurrent symptomatic VTE (haz-
ard ratio [HR], 0.60; 95% confidence interval [Cl], 0.22-1.62; P=0.31) or major bleeding (HR, 0.68; 95% Cl, 0.20-2.33;
P=0.58), nor between asymptomatic and symptomatic DVT patients for recurrent symptomatic VTE (HR, 0.56; 95% C|,
0.23-1.40; P=0.21) and major bleeding (HR, 1.47; 95% Cl, 0.54-3.97; P=045).

Conclusions The real-world composite adverse event rate for treatment with rivaroxaban, as physician-adjusted
for dose and duration, was similar for asymptomatic and symptomatic patients regardless of the presence of PE
or DVT, suggesting a favorable safety profile for potential rivaroxaban treatment for asymptomatic VTE.
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Background

Venous thromboembolism (VTE), in the form of pulmo-
nary embolism (PE) or deep vein thrombosis (DVT), is a
common acute cardiovascular disease [1, 2] and a major
medical problem worldwide [3]. PE can be detected
incidentally on routine chest and abdominal computed
tomography (CT) imaging studies [4, 5]. The detection
of asymptomatic PE has increased with the introduction
of multidirectional CT scanners that can better delineate
the pulmonary arteries down to the segmental level [6].
The largest meta-analysis to date investigated more than
10,000 patients with VTE through 2009 and reported
the incidence of asymptomatic PE to be 2.6% (95% con-
fidence interval [CI] 1.9-3.4%). This was even higher in
patients with VTE risk factors such as malignancy and
hospitalization [7]. The optimal treatment strategy for
incidentally detected asymptomatic PE remains contro-
versial [8], although some data supports the treatment
of incident PE in patients with known VTE risk factors
such as malignancy [9-11]. The detection of asympto-
matic distal DVT has also increased in recent years. It
is considered to convey a lower risk than symptomatic
distal DVT [12, 13]. Little value has been associated with
uniformly administering therapeutic doses of anticoagu-
lation for screen-detected distal DVT. Anticoagulation
therapy is used for proximal DVT and PE; however, the
safety and advantage of distal DVT anticoagulation treat-
ment remain to be established.

Therefore, this study examines the background and
clinical outcomes in 1,039 patients with acute symp-
tomatic and asymptomatic DVT only (DVT group) or
PE with or without DVT (PE group) treated with rivar-
oxaban. We used the J'’xactly study (a Japanese registry)
data on the efficacy and safety of rivaroXAban for the

Page 2 of 15

prevention of reCurrence in deep vein Thrombosis and
puLmonarY Embolism patients (University Hospital
Medical Information Network Clinical Trials Registry,
UMINO000025072).

Methods

Study population

The J’xactly study was a multicenter, prospective, obser-
vational cohort study in which patients diagnosed with
acute symptomatic and asymptomatic DVT, PE, or both
and prescribed rivaroxaban for the treatment and pre-
vention of VTE were enrolled from December 2016
to April 2018. Details of the study design, data collec-
tion process, and baseline characteristics of the study
population have been previously described [14, 15]. The
key exclusion criteria were contraindications to rivar-
oxaban; chronic thromboembolic pulmonary hyper-
tension (CTEPH), except for CTEPH plus acute PE or
DVT; active bleeding. All the patients provided written
informed consent to participate in this study. All eligi-
ble patients were enrolled in the study within 3 weeks of
starting rivaroxaban for the treatment and prevention of
VTE. Data were collected until the end of the follow-up
period (November 2019), regardless of whether rivaroxa-
ban was continued, discontinued, or terminated accord-
ing to either the patient’s preference or the physician’s
discretion. In this study, a total of 1,016 patients evalua-
ble by modified intention-to-treat (mITT) were included.
First, patients were stratified according to the presence of
PE with or without DVT (PE group) and DVT only (DVT
group). Both the PE and DVT groups were evaluated for
the efficacy and safety endpoints, which were compared
between the symptomatic and asymptomatic patients
(Fig. 1). Symptomatic patients in the PE group were

Enrolled patients with acute asymptomatic/symptomatic VTE

N=1,039
Excluded from analysis  n=23
« Incomplete registration n=1
« Withdrew n=4
« Ethical violation n=5
« Protocol violation n=13
mITT population
N= 1,016
PE+DVT group DVT group
n=419 (41.2%) n=597 (58.8%)
[ [ |
Asymptomatic Symptomatic Asymptomatic Symptomatic
PE+ DVT group PE+ DVT group DVT group DVT group
n =197(19.4%) n=222 (21.8%) n=203 (20.0%) n=394 (38.8%)

Fig. 1 Flowchart of patient selection and stratification by symptoms. DVT, deep venous thrombosis; mITT, modified intention-to-treat; PE,

pulmonary embolism; VTE, venous thromboembolism
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defined by the presence of PE-related symptoms, includ-
ing dyspnea, tachypnea, chest pain, cold sweats, faint-
ing, palpitation, tachycardia, cough, wheezing, bloody
sputum, shock, hypotension, and fever. Symptomatic
patients in the DVT group were defined by the pres-
ence of DVT-related symptoms, including pain, swell-
ing, superficial venous aggravation, color changes due to
congestion, tautness, edema, tenderness, and Homan’s
sign of the lower extremities. PE severity was stratified
according to Japanese guidelines [2] as either cardiac
arrest or collapse, massive, sub-massive or non-massive
PE, in addition to the criteria described above. DVT was
classified by the thrombus location as either proximal
(thrombus located proximal to or involving the popliteal
vein) or distal (thrombus located distal to the popliteal
vein). Data regarding the initial dose of rivaroxaban
(standard dosage: 30 mg/day; under-dosages: 20, 15, or
10 mg/day) were also recorded.

The J’xactly study was conducted in accordance with
the principles of the Declaration of Helsinki and all
applicable legal and regulatory requirements in Japan.
The study protocols and related documentation were
reviewed and approved by the Institutional Review Board
(IRB) of Nihon University Itabashi Hospital. All the par-
ticipating institutions provided ethical approval.

Endpoints

The primary effectiveness outcome was the recurrence
or aggravation of symptomatic VTE during the follow-
up period [14, 15]. VTE was defined according to the
established diagnostic criteria [16]. The primary safety
outcome was the occurrence of a major bleeding during
the treatment period and up to 2 days after rivaroxaban
discontinuation. Major bleeding was defined according
to the International Society on Thrombosis and Hemo-
stasis criteria [17]. Secondary outcomes included the
recurrence or aggravation of symptomatic DVT and PE,
death from any cause, death related to VTE and cardio-
vascular disease (CVD), vascular events (acute coronary
syndrome [ACS] or ischemic stroke), and non-major
bleeding. Clinically relevant events were also evaluated as
composite outcomes, in which each component (recur-
rent VTE, ACS, ischemic stroke, death from any cause,
and major bleeding events) was weighted equally. An
independent, blinded clinical events committee adjudi-
cated the outcomes.

Statistical analysis

The mITT population was used for the effective-
ness calculations, which included all enrolled patients
except those who were excluded from the study. The
on-treatment population included all patients treated
with at least one dose of rivaroxaban. It was used for
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safety assessments. Continuous variables are reported
as mean +standard deviation, and categorical variables
are reported as the number and percentage of patients.
The symptomatic and asymptomatic PE and DVT
groups were compared using the t-test for continuous
variables and the chi-square test for categorical vari-
ables. The Kaplan—Meier method was used to estimate
the cumulative event rates, with the incidence rates in
each treatment group demonstrated as percentages per
patient-year. A Cox proportional hazards regression
model was used to compare outcomes between the two
groups, and the results were expressed as hazard ratios
(HRs) with 95% CIs. All statistical analyses were per-
formed using JMP Pro 11 software (SAS Institute, Cary,
NC, USA). Statistical significance was set at P<0.05.

Results
Comparison of baseline patient characteristics
in symptomatic and asymptomatic PE and DVT groups
Among the 419 patients in the PE group, 197 (47.0%)
were asymptomatic and 222 (53.0%) were symptomatic,
while of the 597 patients with DVT only, 203 (34.0%)
were asymptomatic, and 394 (66.0%) were symptomatic.
The baseline characteristics of the asymptomatic and
symptomatic patients in the PE and DVT groups are
summarized in Table 1. No differences in age, female
sex, body weight, or creatinine clearance (CrCL) were
observed between the asymptomatic and symptomatic
PE groups. However, the asymptomatic PE group dem-
onstrated a lower severity of illness than the sympto-
matic PE group overall, which was reflected by a lower
heart rate (81.0+14.8 vs. 93.9+20.9 beats per minute;
P<0.001), higher oxygen saturation (97+2 vs. 94+ 6%;
P<0.001), higher rate of non-massive PE (82.2 vs. 38.7%;
P<0.001), smaller mean right ventricular (RV) diam-
eter (32.6+6.3 vs. 38.5+10.4 mm; P<0.001), lower RV/
left ventricular diameter ratio (0.81+0.21 vs. 1.06+0.41;
P<0.001), and fewer comorbidities. Outpatient status,
active cancer, history of recent surgery, use of nonsteroi-
dal anti-inflammatory drugs, and proximal and asymp-
tomatic DVT were more prevalent in the asymptomatic
than the symptomatic PE group. Prior anticoagulation
therapy was less prevalent in the asymptomatic than the
symptomatic PE group. Although no differences were
found in the initial dose of rivaroxaban dose, the total
duration of rivaroxaban treatment tended to be longer
in the asymptomatic compared to the symptomatic PE
group (442 [183-661] vs. 361 [165-630] days; P=0.08).
Asymptomatic patients were older (72+12 vs. 6916
years; P=0.017) and more often female (74.4 vs. 57.9%;
P<0.001) than symptomatic patients in the DVT group.
Asymptomatic patients also had lower body weight
(55.5+11.7 vs. 59.9+13.5 kg; P<0.001) and lower CrCL
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Table 1 Baseline characteristics of patients stratified by baseline symptoms
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PE with/without DVT DVT
Variable Total Asymptomatic Symptomatic P-Value Total Asymptomatic Symptomatic  P-Value
n=419 n=197 n=222 n=597 n=203 n=394
Age (years) 66+15 65+ 14 66+15 032 7015 7212 69+16 0.017
>75 years 137 (32.7%) 58 (29.4%) 79 (35.6%) 0.21 253 (42.4%) 88 (43.3%) 165 (41.9%) 0.79
Female sex 220 (52.5%) 94 (47.7%) 126 (56.8%) 0.08 379 (63.5%) 151 (74.4%) 228 (57.9%) < 0.001
Body weight (kg) 63.0+£149 62.7+13.8 633+£159 0.69 583+129 555+11.7 599+135 < 0.001
<50kg 80 (19.1%) 33(16.8%) 47 (21.2%) 0.26 142 (23.8%) 63 (31.0%) 79 (20.1%) 0.003
Body mass index (kg/m?) 242+44 23.8+39 245+48 0.09 235+40 231439 23.8+4.1 0.05
Heart rate (beats per minute) 879+194 81.0+14.8 93.9+209 <0001 783+135 773+13.6 79.0+135 0.21
Systolic blood pressure (mmHg) 129.9+23.5 129.8+£19.8 130.0£26.3 093 1288+18.1 126.5+£15.7 130.1£19.3 0.036
SpO, (%) 95+5 97+2 94+6 <0001 97+2 97+2 97+2 0.26
Outpatient 112 (26.7%) 62 (31.5%) 50 (22.5%) 0.046 310 (51.9%) 57 (28.1%) 253 (64.2%) <0.001
CrCL (mL/minute) 82.1+376 845+33.7 79.9+40.6 0.21 7724350 740+29.2 79.0+37.8 0.045
<50 mL/minute 71 (16.9%) 29 (14.7%) 42 (18.9%) 0.30 199 (33.3%) 69 (34.0%) 130 (33.0%) 0.74
D-dimer (ug/mL) 10.0 (5.5-19.0) 9.3(53-17.5) 10.7 (5.7-19.9) 0.13 7.6 (3.5-15.1) 79(35-14.2) 76 (34-16.2) 0.84
Medical history
Hypertension 171 (40.8%) 71 (36.0%) 98 (44.1%) 0.1 211(35.3%) 69 (34.0%) 142 (36.0%) 0.65
Diabetes mellitus 54 (12.9%) 27 (13.7%) 27 (12.2%) 0.66 64 (10.7%) 28 (13.8%) 36 (9.1%) 0.09
Heart failure 8 (4.3%) 3(1.5%) 15 (6.8%) 0.008 6 (2.7%) 7 (3.4%) 9 (2.3%) 043
Atrial fibrillation 6 (3.8%) 5(2.5%) 11 (5.0%) 0.21 0(1.7%) 6 (3.0%) 4(1.0%) 0.10
Coronary artery disease ( .5%) 5(2.5%) 4 (6.3%) 0.10 26 (4.4%) 9 (4.4%) 17 (4.3%) 1.00
Chronic heart and lung 7 (6.4%) 7 (3.6%) 20 (9.0%) 0.028 20 (3.4%) 9 (4.4%) 11 (2.8%) 0.34
disease
Previous stroke 28 (6.7%) 13 (6.6%) 5 (6.8%) 1.00 45 (7.5%) 16 (7.9%) 29 (7.4%) 0.87
Previous atrial fibrillation 8(1.9%) 2 (1.0%) 6 (2.7%) 0.29 15 (2.5%) 7 (3.4%) 8 (2.0%) 041
Risk factor
Active cancer 8 (21.0%) 4 (27.4%) 4 (15.3%) 0.003 105 (17.6%) 55 (27.1%) 0(12.7%) <0.001
Recent surgery 78 (18.6%) 48 (24.4%) 0(13.5%) 0.006 182 (30.5%) 113 (55.7%) 69 (17.5%) < 0.001
Recent injury 31 (7.4%) 4(7.1%) ( .7%) 0.85 62 (10.4%) 33(16.3%) 29 (7.4%) 0.001
Inactivity 130 (31.0%) 64 (32.5%) 66 (29.7%) 0.60 237 (39.7%) 119 (58.6%) 118 (29.9%) < 0.001
Thrombophilia 21 (5.0%) 10 (5.1%) 11 (5.0%) 1.00 17 (2.8%) 4 (2.0%) 13 (3.3%) 0.44
Previous VTE 28 (6.7%) 13 (6.6%) 15 (6.8%) 1.00 55 (9.2%) 16 (7.9%) 39 (9.9%) 0.46
Concomitant medications
Antiplatelet agents 38(9.1%) 18 (9.1%) 20 (9.0%) 1.00 66 (11.1%) 28 (13.8%) 8 (9.6%) 013
Estrogen preparations 7 (1.7%) 3 (1.5%) 4(1.8%) 1.00 16 (2.7%) 1(0.5%) ( 8%) 0016
Anticancer agents 43 (10.3%) 20 (10.2%) 23 (10.4%) 1.00 45 (7.5%) 21(10.3%) 24 (6.1%) 0.07
NSAIDs 61 (14.6%) 38(19.3%) 23 (10.4%) 0.012 135 (22.6%) 72 (35.5%) 63 (16.0%) < 0.001
DvT 320 (76.4%) 164 (83.2%) 156 (70.3%) 0.002
Proximal 235 (56.1%) 133 (67.5%) 102 (45.9%) <0.001 294 (49.3%) 53 (26.1%) 241 (61.2%) < 0.001
Distal 85 (20.3%) 31(15.7%) 54 (24 3%) 0.038 303 (50.8%) 150 (73.9%) 153 (38.8%) < 0.001
Localization of right DVT 196 (46.8%) 97 (49.2%) 9 (44.6%) 0.38 332 (55.6%) 137 (67.5%) 195(49.5%) < 0.001
Localization of left DVT 194 (46.3%) 97 (49.2%) (43 7%) 0.28 402 (67.3%) 124 (61.1%) 278 (70.6%) 0.021
Localization of both DVT 70 (16.7%) 30 (15.2%) 40 (18.0%) 0.51 137 (22.9%) 58 (28.6%) 79 (20.1%) 0.024
Asymptomatic DVT 205 (48.9%) 125 (63.5%) 80 (36.0%) < 0.001
PE
Cardiac arrest or Collapse 23 (5.5%) 0 (0.0%) 23 (10.4%) <0.001
or Massive
Sub-massive or Non-massive 371 (88.5%) 175 (88.8%) 196 (88.3%) 0.88
Non-massive 248 (59.2%) 162 (82.2%) 86 (38.7%) < 0.001
Severer than Sub-massive 146 (34.8%) 13 (6.6%) 133 (59.9%) <0.001
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Table 1 (continued)
PE with/without DVT DVT
Variable Total Asymptomatic Symptomatic P-Value Total Asymptomatic Symptomatic P-Value
n=419 n=197 n=222 n=>597 n=203 n=394
RV pressure indexes
Mean RV diameter (mm) 36.1+94 326+6.3 385+104 <0.001
RV/LV diameter ratio 0.96+0.36 0.81+0.21 1.06+041 < 0.001
Prior treatment
Anticoagulation therapy 171 (40.8%) 59 (29.9%) 112 (50.5%) <0.001 93 (15.6%) 24 (11.8%) 69 (17.5%) 0.07
Inferior vena cava filter 40 (9.5%) 23 (11.7%) 17 (7.7%) 0.18 47 (7.9%) 6 (3.0%) 41 (10.4%) 0.001
Thrombolytic therapy 33 (7.9%) 11 (5.6%) 22 (9.9%) 0.10 14 (2.3%) 0 (0.0%) 14 (3.6%) 0.004
Catheterization 4(1.0%) 2 (1.0%) 2 (0.9%) 1.00 8(1.3%) 0(0.0%) 8(2.0%) 0.06
Pulmonary thrombus 1(0.2%) 0 (0.0%) 1(0.5%) 1.00 0 (0.0%) 0 (0.0%) 0 (0.0%)
removal
PCPS 3(0.7%) 0 (0.0%) 3 (1.4%) 0.25 0 (0.0%) 0 (0.0%) 0(0.0%) -
Others 14 (3.3%) 5(2.5%) 9 (4.1%) 043 12 (2.0%) 2 (1.0%) 10 (2.5%) 0.36
Initial rivaroxaban treatment
DOSE (mg/day) 037 0.004
30 mg/day 341 (81.4%) 154 (78.2%) 187 (84.2%) 326 (54.6%) 90 (44.3%) 236 (59.9%)
20 mg/day 6 (1.4%) 4 (2.0%) 2 (0.9%) 16 (2.7%) 7 (3.4%) 9(2.3%)
15 mg/day 64 (15.3%) 34 (17.3%) 30(13.5%) 218 (36.5%) 92 (45.3%) 126 (32.0%)
10 mg/day 8(1.9%) 5(2.5%) 3(1.4%) 37 (6.2%) 14 (6.9%) 23 (5.8%)
Treatment duration, days
Median (IQR) 388 (176-643) 442 (183-661) 361 (165-630) 0.08 282 (106-619) 106 (68-259) 338(111-637) < 0.001

Data are shown as n (%), median (interquartile range), or mean + standard deviation, unless otherwise stated

CrCL Creatinine clearance, DVT Deep vein thrombosis, IQR Interquartile range, LV Left ventricle, NSAIDs Nonsteroidal anti-inflammatory drugs, PCPS Percutaneous
cardiopulmonary support, PE Pulmonary embolism, RV Right ventricle, SD Standard deviation, SpO, Oxygen saturation, VTE Venous thromboembolism

(74.0+£29.2 vs. 79.0+ 37.8 mL/min; P=0.045) as compared
with symptomatic DVT group. The asymptomatic DVT
group more often had active cancer complications, recent
surgery, and recent trauma as a cause of VTE than the
symptomatic DVT group. Moreover, this group was more
likely to use nonsteroidal anti-inflammatory drugs and was
more frequently diagnosed during hospitalization (71.9 vs.
35.8%; P<0.001) than the symptomatic DVT group. The
asymptomatic DVT group had a higher rate of distal DVT
(73.9% vs. 38.8%; P<0.001) than the symptomatic DVT
group. The asymptomatic DVT group more often initially
received a reduced dose (20, 15, or 10 mg) of rivaroxaban
(55.7 vs. 40.1%; P<0.001) with a shorter treatment dura-
tion (106 [68—259] vs. 338 [111-637] days; P<0.001).

Clinical outcomes in asymptomatic and symptomatic PE
and DVT groups

During the median follow-up period of 21.3 months (inter-
quartile range, 18.1-24.2 months), a recurrence or aggra-
vation of symptomatic VTE was reported in 6 (3.0%) in
the asymptomatic PE group versus 11 (5.0%) in the symp-
tomatic PE group (1.8 vs. 3.1 events per patient-year; HR,
0.60; 95% CI, 0.22-1.62; P=0.31, Fig. 2A). No difference in
major bleeding events was noted between asymptomatic

and symptomatic PE groups (1.9 vs. 2.7 events per patient-
year; HR, 0.68; 95% CI, 0.20-2.33; P=0.58, Fig. 2B). How-
ever, the incidence of minor bleeding was significantly lower
in the asymptomatic than the symptomatic PE group (3.4
vs. 9.5 events per patient-year; HR, 0.36; 95% CI, 0.15-0.83;
P=0.004) (Table 2). No incidents of fatal bleeding occurred
in either group (Table 2). The occurrence of death from any
cause (5.2 vs. 4.6 events per patient-year; HR, 1.11; 95% CI,
0.57-2.18; P=0.76, Fig. 2C) and clinically relevant events
was similar (7.8 vs. 9.5 events per patient-year; HR, 0.83;
95% CI, 0.49-1.39; P=0.48) in the two groups (Table 2).

No differences were observed in the recurrence or aggra-
vation of symptomatic VTE (1.7 vs. 3.1 events per patient-
year; HR, 0.56; 95% CI, 0.23-1.40; P=0.21, Fig. 3A), major
bleeding (5.2 vs. 3.0 events per patient-year; HR, 1.47;
95% CI, 0.54-3.97; P=0.45, Fig. 3B), fatal bleeding (not
observed vs. 0.5 events per patient-year; P=0.21), death
from any cause (6.5 vs. 5.6 events per patient-year; HR,
1.17; 95% CI, 0.69-1.96; P=0.56, Fig. 3C), or clinically rel-
evant events (9.9 vs. 9.4 events per patient-year; HR, 1.05;
95% CI, 0.69-1.61; P=0.82) between the asymptomatic
and symptomatic DVT groups (Table 2).

In the PE group, active cancer was a predictor of the clini-
cally relevant events in univariate analysis (HR 4.55, 95%
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Fig. 2 Results of clinical events in the PE group. Kaplan—Meier curves showing the cumulative incidence of (A) recurrence or aggravation
of symptomatic VTE, (B) major bleeding, and (C) death from any cause in the PE group. Cl, confidence interval; HR, hazard ratio; PE, pulmonary
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Table 2 Clinical outcomes of patients stratified by baseline symptoms

PE with/without DVT DVT

Asymptomatic Symptomatic HR (95% Cl) P-Value Asymptomatic Symptomatic HR (95% Cl) P-Value

n=197 n=222 n=203 n=394
Recurrence or aggrava- 1.8 (0.7-4.0) 3.1(1.5-5.5) 0.60 (0.22-1.62) 031 1.7 (0.6-3.8) 3.1(1.9-4.8) 0.56 (0.23-1.40) 021
tion of symptomatic VTE
Recurrence or aggrava- 0.9 (0.2-2.7) 2.5(1.1-45) 0.37(0.10-1.35) 0.12 0.3 (0.0-1.6) 1.1(04-2.2) 0.26 (0.03-2.15)  0.18
tion of symptomatic PE
Recurrence or aggrava- 1.2(03-3.2) 0.8(0.2-24) 149 (0.33-6.67) 0.60 14(0.5-34) 2.2(1.2-3.6) 0.68(0.24-1.88) 045
tion of symptomatic DVT
Acute coronary syndrome 0 3(0.0-1.5) - 035 0.3 (0.0-16) 0.2 (0.0-0.8) 1.90 (0.12-30.36) 0.64
Ischemic stroke 2(0.3-3.1) 1(0.3-2. 8) 1.11(0.28-4.45) 0.88 0 0 - -
Death from any cause 2(3.0-83) 6(2.7-74) 1.11(0.57-2.18) 0.76 .5 (4.1-9.8) 5.6 (4.0-7.7) 1.17(069-196) 0.56
Death related to VTE 6(0.1-2.2) 5(0.1-2.0) 1.11(0.16-7.89) 0.92 .3(0.0-1.6) 0.5(0.1-14) 0.62 (0.06-5.94) 0.67
Death related to CVD 9(0.2-2.7) 5(0.1-2.0) 1.67 (0.28-9.99) 0.57 3(0.0- ) 1.1(04-2.2) 027 (0.03-2.19) 0.19
Major bleeding 9(0.5-4.9) 7 (1.1-5.7) 0.68 (0.20-2.33) 058 2(1.9-114) 3.0(1.5-5.2) 147(0.54-397) 045
Minor bleeding 4(14-7.0) 5(6.0-143) 0.36(0.15-0.83) 0.004 124 (68—20.8) 9.1(6.3-126) 1.03(0.55-1.92) 094
Fatal bleeding 0 0 - - 0 0.5(0.1-1.3) - 0.21
Clinically relevant events 7.8 (5.1-11.6) 9.5(6.5-13.3) 0.83(049-1.39) 048 9.9 (6.8-13.9) 94(72-12.1)  1.05(069-161) 082

Data are shown as % per patient-year, unless otherwise stated

Clinically relevant events were evaluated as a composite outcome, in which each component (recurrent VTE, acute coronary syndrome, ischemic stroke, death
from any cause, and major bleeding events) was weighted equally. C/ Confidence interval, CVD Cardiovascular disease, DVT Deep vein thrombosis, HR Hazard ratio,

PE Pulmonary embolism, VTE Venous thromboembolism

CI 2.72-7.62; P<0.001). However, asymptomatic PE (HR
1.61, 95% CI 0.83-3.12; P=0.16) was not a predictor. After
multivariate adjustment, active cancer was an independent
predictor of the clinically relevant events (HR 5.19, 95% CI
2.85-9.47; P<0.001). However, asymptomatic PE (HR 1.44,
95% CI 0.74-2.81; P=0.29) was not a predictor (Table 3). In
the DVT group, active cancer (HR 3.84, 95% CI 2.53-5.82;
P<0.001) and lower CrCL (HR 2.46, 95% CI 1.61-3.74;0
P=0.025) were predictors of clinically relevant events in
univariate analysis. However, asymptomatic DVT (HR 0.95,
95% CI 0.62—1.46; P=0.82) was not a predictor. After mul-
tivariate adjustment, active cancer (HR 4.12, 95% CI 2.65—
6.38; P<0.001) and lower CrCL (HR 2.02, 95% CI 1.20-3.42;
P=0.008) were independent predictors of the clinically rel-
evant events. However, asymptomatic DVT (HR 1.13, 95%
CI10.56-1.78; P=0.58) was not a predictor (Table 3).

Risk factors for clinically relevant events, recurrence

or aggreviation of symptomatic VTE or major bleeding
among the asymptomatic PE and DVT groups

Patients with asymptomatic PE who suffered from clini-
cally relevant events were more likely to have chronic
cardiopulmonary disease (12.0% vs. 2.3%; P=0.045) and
active cancer (56.0% vs. 23.3%; P=0.001) than those who
did not. Patients with asymptomatic DVT who suffered
from clinically relevant events had a lower body weight
(51.0+10.5 vs. 56.3+11.8 kg; P=0.017) than those who
did not. They were also more likely to have CrCL<50

mL/min (39.4% vs. 20.0%; P=0.025) and active cancer
(54.5% vs. 21.8%; P<0.001) than patients with DVT who
did not suffer from clinically relevant events (Table 4).
Patients with asymptomatic PE who developed clini-
cally relevant events received rivaroxaban treatment for a
shorter duration (222 [107-319] vs. 406 [173-647] days;
P=0.002) than patients with symptomatic PE. However,
patients with asymptomatic DVT who developed clini-
cally relevant events received rivaroxaban treatment for
a longer duration than the symptomatic DVT group (170
[100-388] vs. 99 [55-223] days; P=0.030) (Table 4).

In the asymptomatic PE group, patients with recur-
rence or aggravation of symptomatic VTE had a sig-
nificantly higher CrCL (114.4+44.0 vs. 83.6+33.1 mL/
minute; P=0.027) than those without it. However,
no other differences were observed. There were also
no significant differences between the two groups of
patients who did and didn't experience major bleed-
ing. In the asymptomatic DVT group, there were no
significant differences in between the patients with and
whout recurrence or aggravation of symptomatic VTE,
or major bleeding (Table 4).

Relationship between active cancer and clinical events

in the asymptomatic PE and DVT groups

In the asymptomatic PE group, active cancer had no
effect on VTE recurrence (1.9% vs. 3.5%; P=1.00)
(Table 5). While the occurrence of major bleeding
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Fig. 3 Results of clinical events in the DVT group. Kaplan-Meier curves showing the cumulative incidence of (A) recurrence or aggravation
of symptomatic VTE, (B) major bleeding, and (C) death from any cause in the DVT group. Cl, confidence interval; DVT, deep venous thrombosis; HR,
hazard ratio; VTE, venous thromboembolism
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Table 3 Univariate and multivariate adjustment analysis for predictors of the clinically relevant events
PE with/without DVT DVT
Variables Univariate P-Value Multivariable P-Value Univariate P-Value Multivariable P-Value
analysis HR analysis HR (95% analysis HR analysis HR (95%
(95% Cl) (d)} (95% CI) ()]
Age>75 years 0.76 (0.43-1.35) 035 1.55(1.03-232) 0.036 1.22 (0.73-2.03) 044
Female 0.61(0.36-1.03) 0.06 0.81(0.54-1.22) 032
Body weight <50 kg 1.50(0.83-2.70) 0.18 1.92 (1.26-2.94)  0.003 0.59(0.34-1.03) 0.06
CrCL< 50 mL/minute 0.73(0.35-1.54) 041 246 (1.61-3.74)  0.025 2.02(1.20-3.42) 0.008
Diabetes 1.10(0.52-2.31) 081 0.65(0.30-139) 027
Chronic heart and lung disease  2.11 (0.96-4.65)  0.06 2.00(0.87-4.57) 0.10
Active cancer 455(2.72-762) <0001 5.19(2.85-947) <0.001 3.84(253-582) <0001 4.12(2.65-6.38) <0.001
Asymptomatic 1.61(0.83-3.12) 0.16 144 (0.74-2.81) 0.29 0.95 (0.62-146) 082 1.13(0.56-1.78) 0.58

Clinically relevant events were evaluated as a composite outcome, in which each component (recurrent VTE, acute coronary syndrome, ischemic stroke, death
from any cause, and major bleeding events) was weighted equally. C/ Confidence interval, CrCL Creatinine clearance, DVT Deep vein thrombosis, HR Hazard ratio,

PE Pulmonary embolism

was not significantly different (0.0% vs. 2.8%; P=0.58)
between the two groups, the occurrences of all-cause
death (25.9% vs. 2.1%; P<0.001) and clinically relevant
events (25.9% vs. 7.7%; P=0.001) were significantly
higher in the group with active cancer (Table 5). In the
asymptomatic DVT group, active cancer had no effect
on VTE recurrence (1.8% vs. 3.4%; P=1.00). However,
major bleeding (7.3% vs. 1.4%; P=0.047), all-cause
death (29.1% vs. 4.7%; P <0.001), and clinically relevant
events (32.7% vs. 10.1%; P <0.001) were all significantly
higher in the group with active cancer (Table 5).

Discussion

This study had three major findings: First, while there
were no differences in age, sex, body weight, or renal
function, patients with asymptomatic PE had bet-
ter vital signs and lower severity with a lower level of
RV dysfunction but a higher prevalence of proximal
DVT than patients with symptomatic PE. Patients with
asymptomatic DVT were older and often female with
lower body weight and renal function. However, they
had a higher prevalence of distal DVT relative to those
with symptomatic DVT. In both groups, active cancer
and history of recent surgery were more common in
asymptomatic patients than in symptomatic patients.
Second, regarding rivaroxaban treatment, asympto-
matic PE patients mostly had an intensive rivaroxaban
treatment with a modestly longer treatment duration
than symptomatic PE patients. In contrast, asympto-
matic DVT patients more often received an off-label
reduced dose of rivaroxaban treatment with a signifi-
cantly shorter treatment duration than symptomatic
DVT patients. Third, in the PE and DVT groups, the
incidences of recurrence or aggravation of symp-
tomatic VTE, major bleeding, or clinically relevant

events did not differ between the asymptomatic and
symptomatic groups.

Characteristics and clinical outcomes of patients

with asymptomatic PE

We have clarified the differences in patient character-
istics between patients with asymptomatic and symp-
tomatic PE who received rivaroxaban treatment in
Japan. No differences were observed in age, sex, body
weight, or renal function between the asymptomatic
and symptomatic PE groups. However, the asymp-
tomatic PE patients were at a lower risk of PE, which
was reflected by better vital signs, less frequent mas-
sive PEs, and lower RV dysfunction as assessed by the
RV/LV diameter ratio. Unexpected and incidentally
detected PE is reported in 3.3-5.0% of cancer patients
and 1-2% of all thoracic CT scans [7, 18, 19]. Our data
indicated that the rate of active cancer in the asymp-
tomatic group was 27%, which was higher than that in
the symptomatic PE group. 11-27% of all incidentally
discovered PEs are confined to subsegmental vessels [9,
10, 20]. In this study, approximately 80% of the asymp-
tomatic PE patients had non-massive PE, suggesting
that some patients had subsegmental PE. The effects
of treating incidental PE by direct oral anticoagulants
(DOAC) have not yet been evaluated in large prospec-
tive studies. There are some real-world data supporting
the treatment of incidentally detected PE in patients
with known VTE risk factors such as cancer because
these patients have been reported to have high rates of
recurrent VTE and mortality [10], especially those who
had not received anticoagulation therapy [11]. Unfortu-
nately, Japanese guidelines have not stated a treatment
strategy for particular patients with asymptomatic PE
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Table 4 Patient background of clinical events in the asymptomatic PE and asymptomatic DVT groups

Asymptomatic PE with/without DVT Asymptomatic DVT
Total Occurred clinical events ~ Not occurred P-value  Total Occurred clinical events ~ Not occurred P-value
clinical events clinical events
Clinically relevant n=197 n=25 n=172 n=203 n=33 n=170
events
Age (years) 65+14 67+14 65+15 047 72+12 74£11 71+12 0.28
>75 years 58 (29.4%) 7 (28.0%) 51(29.7%) 1.00 88 (43.3%) 17 (51.5%) 71 (41.8%) 0.34
Female 94 (47.7%) 11 (44.0%) 83 (48.3%) 0.83 151 (74.4%) 24.(72.7%) 127 (74.7%) 049
Body weight (kg) 627+138 613+135 629+138 0.60 555+11.6 51.0+105 563+11.8 0.017
<50kg 33 (16.8%) 7 (28.0%) 26 (15.1%) 0.15 63 (31.0%) 15 (45.5%) 48 (28.2%) 0.06
CrCL (mL/minute) 845+338 83.7+373 84.7+333 0.90 729+284 67.8+314 7394277 0.26
<50 mL/minute 29 (14.7%) 4(16.0%) 25 (14.5%) 0.77 47 (23.2%) 13 (39.4%) 34 (20.0%) 0.025
Diabetes mellitus 27 (13.7%) 1 (4.0%) 26 (15.1%) 021 28 (13.8%) 3(9.1%) 25 (14.7%) 0.58
Chronic heart and lung 7 (3.6%) 3(12.0%) 4(2.3%) 0.045 9 (4.4%) 3(9.1%) 6 (3.5%) 0.16
disease
Active cancer 54 (27.4%) 14 (56.0%) 40 (23.3%) 0.001 55 (27.1%) 18 (54.5%) 37 (21.8%) <0.001
D-dimer (ug/mL) 9.3(53-17.5) 9.5 (6.3-16.1) 9.1 (5.1-17.5) 0.65 6.6(29-11.9) 7.1 (34-11.1) 64(27-12.3) 040

Initial rivaroxaban treatment

Treatment duration, days

Median (IQR) 361 (165-630) 222(107-319) 406 (173-647) 0.002 106 (68-259) 170 (100-388) 99 (55-223) 0.030

Recurrence oraggrava- n=197 n=6 n=191 n=203 n=6 n=197

tion of symptomatic VTE

Age (years) 6514 6017 6514 0.35 70£12 72+10 70£12 0.81
>75 years 58 (29.4%) 1(16.7%) 57 (29.8%) 0.67 134 (42.1%) 3(37.5%) 131 (42.3%) 1.00

Female 94 (47.7%) 4 (66.7%) 90 (47.1%) 043 220 (69.2%) 6 (75.0%) 214 (69.0%) 1.00

Body weight (kg) 627137 700+14.0 624+137 0.18 573%126 557%135 573+126 0.72
<50kg 33 (16.8%) 1(16.7%) 32(16.8%) 1.00 90 (28.3%) 4 (50.0%) 86 (27.7%) 0.23

CrCL (mL/minute) 845+338 1144+440 83.6+33.1 0.027 729+284 675+333 7314283 0.64
<50 mL/minute 29 (14.9%) 0 (0.0%) 29 (15.3%) 0.59 69 (22.0%) 3(37.5%) 66 (21.6%) 038

Diabetes mellitus 27 (13.7%) 0 (0.0%) 27 (14.1%) 1.00 41 (12.9%) 1(12.5%) 40 (12.9%) 1.00

Chronic heart and lung 7 (3.6%) 0 (0.0%) 7 (3.7%) 1.00 17 (5.4%) 1(12.5%) 16 (5.2%) 036

disease

Active cancer 51 (25.9%) 1(16.7%) 50 (26.2%) 1.00 75 (23.6%) 2 (25.0%) 73 (23.6%) 1.00

D-dimer (ug/mL) 93(5.3-17.5) 8.0(5.1-93) 93(5.2-17.5) 030 79(3.5-14.2) 10.7 (3.1-16.5) 78(35-14.2) 0.60

Initial rivaroxaban treatment

Treatment duration, days

Median (IQR) 361 (165-630) 216 (80-477) 362 (166-630) 0.37 106 (68-259) 170 (147-321) 173 (85-514) 0.82
Major bleeding n=197 n=4 n=193 n=203 n=6 n=197
Age (years) 65+ 14 55+19 65+ 14 0.16 70+12 72410 70+12 0.72
>75 years 58 (29.4%) 0 (0.0%) 58 (30.1%) 032 134 (42.1%) 3(37.5%) 131 (42.3%) 1.00
Female 94 (47.7%) 3(75.0%) 91 (47.2%) 035 220 (69.2%) 5 (62.5%) 215 (69.4%) 0.71
Body weight (kg) 62.7+138 549+135 628+13.8 0.26 573+126 543+85 574+12.7 0.50
<50 kg 33 (16.8%) 2 (50.0%) 31 (16.1%) 0.13 90 (28.3%) 1(12.5%) 89 (28.7%) 045
CrCL (mL/minute) 845+338 111.9+586 84.0+33.1 0.10 729+284 63.1+18.7 732+286 039
<50 mL/minute 29 (14.9%) 0 (0.0%) 29 (15.2%) 1.00 69 (22.0%) 2 (25.0%) 67 (21.9%) 0.69
Diabetes mellitus 27 (13.7%) 0 (0.0%) 27 (14.0%) 1.00 41 (12.9%) 1(12.5%) 40 (12.9%) 1.00
Chronic heart and lung 7 (3.6%) 1 (25.0%) 6(3.1%) 0.14 17 (5.4%) 0 (0.0%) 17 (5.5%) 1.00
disease
Active cancer 54 (27.4%) 0 (0.0%) 54 (28.0%) 0.58 75 (23.6%) 4 (50.0%) 71 (22.9%) 0.09
D-dimer (ug/mL) 9.3(53-17.5) 103 (9.5-15.4) 9.1(5.2-17.5) 0.53 79(3.5-14.2) 7.1(2.7-237) 79(3.6-14.2) 0.96

Initial rivaroxaban treatment
Treatment duration, days
Median (IQR) 361 (165-630) 236 (41-371) 362 (168-631) 0.18 106 (68-259) 294 (38-595) 173 (86-514) 0.92

Data are shown as n (%), median (interquartile range), or mean £ standard deviation, unless otherwise stated

Clinically relevant events were evaluated as a composite outcome, in which each component (recurrent VTE, acute coronary syndrome, ischemic stroke, death from
any cause, and major bleeding events) was weighted equally. C/ Confidence interval, CVD Cardiovascular disease, DVT Deep vein thrombosis, HR Hazard ratio, PE Pul-
monary embolism, VTE Venous thromboembolism, Data are presented as n (%) or mean +SD. CrCL Creatinine clearance, DVT Deep vein thrombosis, IQR Interquartile
range, PE Pulmonary embolism, SD Standard deviation
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Table 5 Clinical outcomes in patients with and without active cancer within the asymptomatic VTE patients

Asymptomatic PE with/without DVT

Asymptomatic DVT

Total With active cancer Without P-value Total With active cancer Without P-value
active active
cancer cancer
n=197 n=54 n=143 n=203 n=55 n=148
Recurrence or aggravation 6 (3.0%) 1 (1.9%) 5(3.5%) 1.00 6 (3.0%) 1(1.8%) 5(3.4%) 1.00
of symptomatic VTE
Recurrence or aggravation 3(1.5%) 1 (1.9%) 2 (1.4%) 1.00 1 (0.5%) 0 (0.0%) 1(0.7%) 1.00
of symptomatic PE
Recurrence or aggravation 4 (2.0%) 0 (0.0%) 4 (2.8%) 0.58 5(2.5%) 1(1.8%) 4(2.7%) 1.00
of symptomatic DVT
Acute coronary syndrome 0 (0.0%) 0 (0.0%) 0 (0.0%) - 1 (0.5%) 0 (0.0%) 1(0.7%) 1.00
Ischemic stroke 4 (2.0%) 2 (3.7%) 2 (1.4%) 0.30 0 (0.0%) 0(0.0%) 0 (0.0%) -
Death from any cause 7 (8.6%) 14 (25.9%) 3(2.1%) <0.001 23(11.3%) 16(29.1%) 7 (4.7%) <0.001
Death related to VTE 2 (1.0%) 1(1.9%) 1(0.7%) 047 1(0.5%) 0(0.0%) 1(0.7%) 1.00
Death related to CVD 3(1.5%) 1(1.9%) 2 (1.4%) 1.00 1(0.5%) 0 (0.0%) 1(0.7%) 1.00
Major bleeding 4 (2.0%) 0 (0.0%) 4 (2.8%) 0.58 6 (3.0%) 4(7.3%) 2(1.4%) 0.047
Minor bleeding 7 (3.6%) 3 (5.6%) 4 (2.8%) 040 14 (6.9%) 3(5.5%) 11 (7.4%) 0.76
Fatal bleeding 0 (0.0%) 0 (0.0%) 0 (0.0%) - 0 (0.0%) 0 (0.0%) 0 (0.0%) -
Clinically relevant events 25(12.7%) 14 (25.9%) 11 (7.7%) 0.001 33(16.3%) 18(32.7%) 15(10.1%) < 0.001

Data are shown as n (%), unless otherwise stated

Clinically relevant events were evaluated as a composite outcome, in which each component (recurrent VTE, acute coronary syndrome, ischemic stroke, death
from any cause, and major bleeding events) was weighted equally. CVD Cardiovascular disease, DVT Deep vein thrombosis, PE Pulmonary embolism, VTE Venous

thromboembolism

and concomitant cancer or those without cancer thus
far [2]. Nonetheless, the 2019 European Society of Car-
diology guidelines recommend that patients with inci-
dentally detected PE and concomitant cancer should be
managed similarly to those with symptomatic PE, also
stating that no firm data exist [21], as similarly recom-
mended by the American Society of Clinical Oncology
(informal consensus, moderate strength recommenda-
tions) [22]. The higher proportion of proximal DVT
and active cancer in the asymptomatic PE group in this
study could be a consequence of the physicians’ moti-
vation to prescribe rivaroxaban treatment to improve
the prognosis even in these asymptomatic PE patients.
Asymptomatic PE can also lead to pulmonary hyper-
tension. In recent years, the prevalence of CTEPH after
symptomatic acute PE treatment has been reported to
be 3.8-5.4% [23, 24]. Theoretically, asymptomatic PE
patients might be underdiagnosed and thus not receive
anticoagulant therapy, leading to an increased risk of
developing CTEPH. The prognoses of incidentally dis-
covered PE and symptomatic PE are similar [25].
Hence, the American College of Chest Physicians
(Grade 2B) recommends treating patients with inci-
dentally discovered PE and symptomatic PE similarly

to those with symptomatic VTE [26]. Therefore, in the
real-world setting, physicians could have decided to pre-
scribe the initial on-label dose of rivaroxaban (30 mg) to
most patients with asymptomatic PE. However, the dose
might have been reduced in some patients with low-VTE
risk, such as subsegmental PE. Our study also demon-
strated equivalent incidences of recurrent VTE, major
bleeding, and a composite outcome between asympto-
matic and symptomatic PE groups receiving rivaroxaban
treatment. Major bleeding events were numerically, and
minor bleeding events were significantly lower in the
asymptomatic than the symptomatic PE group. None of
the asymptomatic PE patients experienced fatal bleed-
ing. This supports the evaluation that the benefit of
improved prognosis outweighs the risk of bleeding bur-
den from rivaroxaban treatment, even in most patients
with asymptomatic PE.

Characteristics and clinical outcomes of patients

with asymptomatic DVT

In our study, distal DVT was observed in 73.9% of
patients with asymptomatic DVT. This was higher
than that observed in patients with symptomatic DVT.
Patients with asymptomatic DVT had a higher incidence
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of recent surgery and trauma. These results suggest that
DVT was incidentally detected after general or ortho-
pedic surgery in most patients with asymptomatic DVT.
The detection of asymptomatic distal DVT by post-
operative screening has increased in recent years [12].
Asymptomatic distal DVT is considered less risky than
symptomatic peripheral DVT for VTE recurrence [13].
In a prospective blinded study, the incidence of PE in
untreated distal DVT patients was as low as 1.6% [27].
Distal DVT is associated with fewer PE recurrences
than proximal DVT [28]. A double-blind, randomized
controlled study evaluating low-molecular-weight hepa-
rin treatment of symptomatic distal DVT demonstrated
no benefit from anticoagulation in preventing worsen-
ing DVT or symptomatic PE (3% vs. 5%; P=0.54) and
only increased hemorrhagic complications (4% vs. 0%;
P=0.0255) [29]. Therefore, there is no evidence support-
ing the benefit of anticoagulant therapy, such as heparin
or warfarin, in patients with asymptomatic DVT or dis-
tal DVT. The present study highlights the potential of
DOAC treatment in asymptomatic DVT patients as the
annual incidence of recurrent VTE in the asymptomatic
DVT group did not differ from that in the symptomatic
DVT group under rivaroxaban treatment (1.7 vs. 3.1
events per 100 patient-year; P=0.21).

The annual recurrent VTE incidence reported in this
study is similar to that reported for symptomatic Japa-
nese and global VTE patients who had been treated with
rivaroxaban in the J-EINSTEIN-PE/DVT [30] (1.8%) and
EINSTEIN-PE/DVT [31, 32] (1.8%) studies, respectively.

Additionally, the incidence of major bleeding in the
asymptomatic DVT group was not different from that in
the symptomatic DVT group (5.2 vs. 3.0 events per 100
patient-year; P=0.45). However, this incidence was mod-
estly higher as compared with the annual rates reported
in the J-EINSTEIN-PE/DVT (0.0%) and EINSTEIN-PE/
DVT (1.1%) studies. Therefore, the risks and benefits
should be carefully considered when initiating rivaroxa-
ban in asymptomatic DVT patients, especially in patients
with a high risk of bleeding from cancer. Major bleed-
ing events in this study were mostly due to concomitant
active cancer (67%, 4/6 patients suffering from major
bleeding, Table 4). A retrospective observational study
of Japanese VTE patients treated with DOACs [33] also
reported that bleeding events due to active cancer com-
plications should be considered more important than
VTE-related events in patients with active cancer com-
plicated with VTE. Therefore, in the real-world setting
of this study, it is speculated that the asymptomatic DVT
group as compared with the symptomatic group was
more often administered off-label underdosed rivaroxa-
ban by physicians, with a shorter treatment duration.
This was possibly due to the high bleeding and low VTE
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risk in this group, which was also characterized by older
age, a higher female sex ratio, lower body weight and
CrCL, as well as a higher proportion of distal DVT and
active cancer.

Clinical implications

Our data may provide a basis for using rivaroxaban to
treat and prevent the recurrence of VTE in patients with
asymptomatic PE (with or without DVT) and DVT-
only. Patients with asymptomatic PE displayed back-
ground characteristics similar to those with incidentally
detected PE as reported previously; i.e., the PE severity
involved mostly low-risk non-massive and occasion-
ally sub-massive PEs, but the concomitant cancer rate
was high. Despite the use of intensive rivaroxaban treat-
ment in the asymptomatic PE group, clinically relevant
events, including VTE recurrence and mortality in
this group were similar to those in the symptomatic PE
group. In addition, major bleeding and fatal bleeding
events were low. Our data suggest that intensive rivar-
oxaban treatment can be used for the prophylaxis of VTE
and VTE-related complications, even in patients with
asymptomatic PE, with or without concomitant cancer,
as recommended previously for patients with incidentally
detected PE [21, 22, 26].

The asymptomatic DVT group also demonstrated
a higher rate of cancer incidence, similar to the PE
group. Concomitant active cancer was one of the risk
factors for clinically relevant events, mostly driven
by cancer-related death rather than bleeding or VTE-
related death in both the PE and DVT groups. Our
study strongly recommends that concomitant active
cancer should be carefully managed in both the PE and
DVT-only groups. Notably, the asymptomatic DVT
group had a higher risk of bleeding (related to older
age, female sex, lower body weight, and lower renal
function) and higher incidence of distal DVT than the
asymptomatic PE group. Due to this, asymptomatic
DVT patients were more likely to receive an off-label
underdose rivaroxaban with a shorter treatment dura-
tion than that received by the symptomatic DVT and
the symptomatic/asymptomatic PE group. The inci-
dence of recurrent VTE was lowest in this group (1.7
events per patient-year). However, major bleeding
events were highest in the asymptomatic DVT group
among the four groups (5.2 vs. 3.0 events per patient-
year for symptomatic DVT, 1.9 for asymptomatic PE,
and 2.7 for symptomatic PE, respectively). Therefore,
the decision to initiate rivaroxaban should be care-
fully made while considering the risks and benefits
for patients with asymptomatic DVT. Once physicians
decide to initiate rivaroxaban, an underdosed rivar-
oxaban with treatment duration adjustment based on
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careful monitoring of the bleeding and VTE risks could
be an option for such patients [34].

Limitations

This study has some limitations. First, the sample size was
relatively small, and the number of clinical events was
also limited because this study only included Japanese
patients. The reported incidence rates of PE and DVT in
Western countries [3] seem to be higher as compared to
those reported for the Japanese population [35]. This dif-
ference could be attributed to variations in the underly-
ing causes. Factor V Leiden mutation is a common cause
of DVT among Western individuals [36], while protein
S deficiency is more frequently associated with DVT
in Japanese patients [37], with Factor V Leiden being
rarely reported in Japan. It is also important to note that
the genetic predisposition to venous thrombosis differs
between Japanese and Western populations. Therefore,
it remains uncertain whether our study findings can be
directly applied to individuals in Western countries. Sec-
ond, selection bias could have occurred. Patients enrolled
in this study received rivaroxaban at the discretion of
their physicians; patients who were diagnosed with VTE
but did not receive anticoagulation were not included in
this study. However, their absence must be considered.
Thus, selection bias in enrolling patients must be care-
fully considered when interpreting the results of this
study. Finally, information was lacking regarding the
enrolled patients. In particular, the lack of information
on the detailed location of thrombi in pulmonary emboli
and the clinical stage of patients with malignant tumors
may have led to inadequate analyses.

Conclusions

This study has clarified the characteristics of patients
with asymptomatic PE with and without DVT and
those with DVT only. The asymptomatic PE and DVT
groups were more likely to have active cancer. However,
they experienced lower severity of PE and DVT as com-
pared with patients with symptomatic PE and DVT-
only there were more cases of non-massive PE in the
asymptomatic PE group and more cases of distal DVT
in the asymptomatic DVT group. Patients with asymp-
tomatic DVT had the highest risk of bleeding among
the four groups. They were also most often character-
ized by old age, female sex, low body weight, and low
renal function. The real-world composite adverse event
rate of rivaroxaban treatment was similar for patients
with asymptomatic and symptomatic PE or DVT, as
demonstrated using physician-adjusted dose and dura-
tion. This suggests a potential for safe dose- and dura-
tion-adjusted rivaroxaban treatment for asymptomatic
VTE patients.
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