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Prognostication of Patients with Pulmonary 
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Deep Vein Thrombosis:  
A Subanalysis of the J’xactly Study
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Objectives: It is unclear whether patients with acute pul-
monary thromboembolism (PE) with and without residual 
deep vein thrombosis (DVT) have different prognoses, 

and there is debate over whether inferior vena cava filters 
(IVCFs) should be used in conjunction with oral anticoagu-
lants in patients with venous thromboembolism (VTE).
Materials and Methods: The J’xactly involved 1,016 
patients and was a multicenter, prospective, observational 
research. In this subanalysis, 419 patients with PE with or 
without residual DVT who received rivaroxaban with or 
without IVCFs between February 2016 and April 2018 in 
Japan were examined.
Results: Of 419 patients with PE, 320 had residual DVT. 
There was no difference between the groups with and 
without DVT in terms of the percentage of patients who 
experienced symptomatic PE recurrence (2.8% [9/320] vs. 
3.0% [3/99]) or who died from VTE-related complications 
(0.9% [3/320] vs. 1.0% [1/99]). The percentages of pa-
tients with symptomatic PE recurrence were 0% and 3.2%, 
and the percentages of patients who died from VTE-related 
causes were 0% and 1.1%, respectively, in the groups with 
(n=39) and without (n=281) IVCF, albeit not being statisti-
cally different.
Conclusion: Patients with PE with and without residual 
DVT did not have a different incidence of symptomatic 
PE recurrence. These results require additional study to be 
confirmed.

Keywords: venous thromboembolism, direct oral antico-
agulant, rivaroxaban, prognosis, inferior vena 
cava filter

Introduction
A significant contributor to morbidity and mortality glob-
ally is venous thromboembolism (VTE), which includes 
deep vein thrombosis (DVT) and pulmonary thrombo-
embolism (PE).1,2) VTE has a long-term risk of recurrence 
resulting, in part, from provoked and unprovoked risk 
factors at the time of the initial VTE event.3)

Earlier studies have shown contradictory results regard-
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ing the relationship between prognosis and the existence 
of residual DVT at the time of PE diagnosis. Specifically, 
in 1 study, residual DVT was an independent risk factor 
for mortality due to acute PE and was associated with 
a 4.25-fold increase in mortality,4) whereas other studies 
have shown no influence or even a survival benefit.5,6) 
Consequently, this is a matter that needs to be clarified.

Anticoagulant therapy is the cornerstone of treatment 
for patients with acute VTE.7,8) In the American College 
of Chest Physicians guidelines,9) inferior vena cava filters 
(IVCFs) are not advised in addition to anticoagulant medi-
cation for patients with VTE. However, guidelines from 
the Society of Interventional Radiology/American College 
of Radiology10) and the American Heart Association11) do 
support the insertion of an IVCF with concomitant anti-
coagulation. Thus, the use of IVCFs remains controversial, 
and clinical practice variations exist.

The Japanese registry of rivaroXAban effectiveness 
and safety for the prevention of reCurrence in patients 
with deep vein Thrombosis and puLmonarY embolism 
(J’xactly) study prospectively enrolled 1,016 patients and 
investigated the effectiveness and safety of rivaroxaban in 
patients with VTE, including isolated distal DVT, in the re-
al-world clinical setting. In the J’xactly study, 419 patients 
(41.2%) had PE, of whom 320 also had DVT.12,13) In this 
subanalysis of the J’xactly study, we used the data of these 
419 patients to examine the differences in prognosis be-
tween patients with PE with and without residual DVT, as 
well as to determine the usefulness of rivaroxaban therapy 
in patients with PE with and without IVCF implantation.

Materials and Methods
Study design
The study design, data collection methodology, and base-
line characteristics of the J’xactly study population have 
been described previously.12,13) In summary, the J’xactly 
study was a multicenter, prospective, observational study 
involving patients with acute symptomatic/asymptomatic 
DVT, PE, or both. Patients were given oral rivaroxaban for 
acute VTE and recurrence prevention in Japan. Patients 
were enrolled from December 2016 to April 2018, and 
data were collected for at least 18 months and up to 3 
years after enrollment (up to November 2019).

The J’xactly study was conducted in accordance with 
the principles of the Declaration of Helsinki and with 
all relevant legal and regulatory requirements in Japan. 
The study protocol and related documentation were re-
viewed and approved by the Institutional Review Board 
of Nihon University Itabashi Hospital (RK-160913-4), 
and all participating institutions provided ethics approval. 
Additionally, an independent data and safety monitoring 
group examined the study data. The study was registered 

in the University hospital Medical Information Network 
Clinical Trials Registry as UMIN000025072. Each patient 
gave their written consent for participating in the study.

Patients
The J’xactly study included patients with acute symptom-
atic/asymptomatic DVT, PE, or both, who were prescribed 
rivaroxaban for VTE treatment and prevention. The 
main exclusion criteria were 1) active bleeding; 2) pres-
ence of chronic thromboembolic pulmonary hyperten-
sion (CTEPH), except for CTEPH plus acute PE or DVT; 
and 3) contraindications to rivaroxaban. Eligible patients 
were consecutively enrolled within 3 weeks of initiating 
rivaroxaban treatment. Data were gathered until the end 
of the follow-up period (November 2019), regardless of 
whether rivaroxaban was continued, discontinued, or 
ended according to each local doctor’s clinical judgment. 
In total, 1,039 patients were enrolled from December 
2016 to April 2018 across 152 sites in Japan. A total of 23 
patients were removed from the analysis sample (Fig. 1), 
leaving 1,016 patients in the modified intention-to-treat 
group. For the purpose of the present subanalysis, 597 
patients without PE were excluded, and 419 patients with 
PE with or without residual DVT were included. PE and 
DVT were diagnosed by physicians at the participating in-
stitutions in accordance with Japanese criteria.14) Patients 
were selected to undergo IVCF implantation according 
to the local physician’s clinical decision. The severity of 
PE and whether PE was of the massive, submassive, or 
nonmassive type were identified according to Japanese 
regulations.14) DVT was classified by localization of the 
thrombus and was defined as proximal if the thrombus 
was located on the central side (including in the popliteal 
vein) and distal if the thrombus was located below the 
popliteal vein.

Fig. 1 Flowchart of patient selection.
mITT: modified intention-to-treat; PE: pulmonary thrombo-
embolism; VTE: venous thromboembolism
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Outcomes
The main outcome was symptomatic VTE recurrence/
aggravation during the follow-up period.12) VTE was de-
fined according to established diagnostic criteria.15,16) The 
main safety outcome was major bleeding (according to 
the International Society on Thrombosis and Haemostasis 
criteria17)) during the treatment period and up to 2 days 
after rivaroxaban discontinuation.

The secondary endpoints were recurrence/aggravation 
of symptomatic DVT or PE, death from any cause, death 
related to VTE and cardiovascular disease, a vascular 
event (acute coronary syndrome or ischemic stroke), 
and nonmajor bleeding. An independent, blinded clinical 
events committee determined the results.

Statistical analysis
Continuous variables are reported as mean± standard 
deviation and were compared using the Student’s t-test. 
Categorical variables are presented as number (percent-
age) and were compared using the chi-square test. The 
incidences of cumulative events and their 95% confidence 
intervals (CIs) were determined using the Kaplan–Meier 
method. Cox proportional hazards regression model-
ing was used to determine between-group variations in 
clinical outcomes, and the results are presented as hazard 
ratios (HRs) and 95%CIs. All statistical analyses were 
performed using SAS software (version 9.4) for Windows 
(SAS Institute, Cary, NC, USA). A P value of <0.05 was 
considered statistically significant.

Results
The baseline characteristics of the patients are displayed 
in Table 1. For this subanalysis of the J’xactly study, the 
data of 419 patients, 320 (76.4%) of whom had PE with 
residual DVT and 99 (23.6%) of whom had PE without 
residual DVT, were analyzed. The average age of patients 
in the entire group was 65.7± 14.6 years.

In terms of the severity of PE, in the overall cohort, the 
majority of cases of PE were nonmassive-type PE (59.2%), 
followed by submassive-type PE (29.4%) and massive-
type PE (3.8%). There was no discernable change between 
the two groups in the clinical severity classification of PE. 
In the PE with residual DVT group, DVT was classed as 
proximal DVT in 74.4% of cases and as distal DVT in 
25.6% of cases (Table 1). Information of the symptoms 
of PE and DVT and the thrombus localization of DVT are 
provided in Supplemental Table 1.

VTE risk factors, including physical inactivity, active 
cancer, and previous VTE, were not significantly different 
between the PE with residual DVT and the PE without 
residual DVT groups (Table 1). Similarly, the rates of 
recurrence or aggravation of symptomatic VTE and VTE-

related death were not significantly different between PE 
with and without residual DVT.

Male sex and asymptomatic PE were significantly more 
common in the PE with residual DVT group than in the PE 
without residual DVT group. Additionally, the proportion 
of patients with thrombophilia was considerably greater 
in the PE with residual DVT group compared to the PE 
without residual DVT. The initial standard dose of riva-
roxaban (30 mg/day) was significantly more frequently 
prescribed in the PE with residual DVT group than in the 
PE without residual DVT group. D-dimer concentration 
was noticeably greater in the PE with residual DVT group 
than in the PE without residual DVT group. Conversely, 
the rates of surgery and active cancer were significantly 
higher in the PE without residual DVT group (Table 1).

There were also no discernable differences between the 
PE with residual DVT group and the PE without residual 
DVT group regarding clinical outcomes (Table 2). Recur-
rence or aggravation of symptomatic VTE was observed 
in 14/320 patients (4.4%) in the PE with residual DVT 
group and in 3/99 patients (3.0%) in the PE without re-
sidual DVT group (2.7% vs. 1.9% per patient-year; HR, 
1.35; 95%CI, 0.39–4.70; log-rank P= 0.634) (Fig. 2A). 
In patients with PE with symptoms (156/320 [48.8%] in 
the PE with residual DVT group and 66/99 [66.7%] in the 
PE without residual DVT group [Table 1]), there was no 
discernable difference in the symptomatic PE recurrence 
rate between patients with (6/156 [3.8%]) and without 
(3/66 [4.5%]) residual DVT (2.4% vs. 2.8% per patient-
year; HR, 1.16; 95%CI, 0.29–4.66; log-rank P= 0.830) 
(Supplemental Fig. 1). Major bleeding was observed in 
9/320 patients (2.8%) in the PE with residual DVT group 
and in 2/99 patients (2.0%) in the PE without residual 
DVT group (2.8% vs. 2.0% per patient-year; HR, 1.27; 
95%CI, 0.27–5.87; log-rank P= 0.761) (Fig. 2B).

Of the 320 patients with PE with residual DVT, 39 
patients (12.2%) had implanted IVCFs, whereas 281 
(87.8%) did not. There were statistically significant dif-
ferences between patients with and without implanted 
IVCFs in the numbers of patients with DVT symptoms 
(79.5% vs. 61.9%, respectively; P= 0.032) and with distal 
thrombus localization (10.3% vs. 27.8%, respectively; 
P= 0.043) (Supplemental Table 2). There were no cases 
of PE recurrence, fatal PE, ischemic stroke, or death from 
cardiovascular disease in the group with IVCFs; however, 
nine patients (3.2%) without IVCFs presented with PE 
recurrence, three patients (1.1%) died from VTE-related 
causes, seven patients (2.5%) experienced ischemic stroke, 
and four patients (1.4%) experienced death related to 
cardiovascular disease (Table 3).
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Table 1 Baseline characteristics of the overall PE cohort and of patients with and without residual DVT

Overall  
n=419

PE with residual DVT  
n=320

PE without residual DVT  
n=99

P value

Sex Male 199 (47.5) 161 (50.3) 38 (38.4) 0.039
Age, years Mean±SD 65.7±14.6 65.9±14.2 65.0±15.8 0.709

≥75 137 (32.7) 105 (32.8) 32 (32.3) 0.952
PE With symptoms 222 (53.0) 156 (48.8) 66 (66.7) 0.002

Clinical severity classification 0.167
Cardiac arrest/collapse 7 (1.7) 3 (0.9) 4 (4.0)
Massive 16 (3.8) 12 (3.8) 4 (4.0)
Submassive 123 (29.4) 92 (28.8) 31 (31.3)
Nonmassive 248 (59.2) 191 (59.7) 57 (57.6)
Unknown 25 (6.0) 22 (6.9) 3 (3.0)

DVT With symptoms 205 (48.9) 205 (64.1) NA —
Distal 82 (19.6) 82 (25.6) NA —
Proximal 238 (56.8) 238 (74.4) NA

Body weight, kg Mean±SD 63.0±14.9 63.1±14.3 62.5±16.8 0.299
<50 80 (19.1) 58 (18.1) 22 (22.2) 0.513

CrCl, mL/min Mean±SD 82.1±37.6 81.4±34.7 84.2±45.7 0.904
Distribution, n (%) 0.631

<30 5/417 (1.2) 3/318 (0.9) 2/99 (2.0)
≥30, <50 66/417 (15.8) 48/318 (15.1) 18/99 (18.2)
≥50, <80 164/417 (39.3) 129/318 (40.6) 35/99 (35.4)
≥80 182/417 (43.6) 138/318 (43.4) 44/99 (44.4)

D-dimer, µg/mL Median [IQR] 10.0 [5.5, 19.0] 10.7 [6.3, 19.9] 7.0 [4.2, 13.6] 0.002
VTE risk factors Physical inactivity 130 (31.0) 100 (31.3) 30 (30.3) 0.902

Injury 31 (7.4) 26 (8.1) 5 (5.1) 0.384
Surgery 78 (18.6) 49 (15.3) 29 (29.3) 0.003
Active cancer 88 (21.0) 58 (18.1) 30 (30.3) 0.011
Thrombophilia 21 (5.0) 21 (6.6) 0 (0.0) 0.006
Previous VTE 28 (6.7) 25 (7.8) 3 (3.0) 0.110

Medical history Previous stroke 28 (6.7) 21 (6.6) 7 (7.1) 0.821
Cardiovascular disease 19 (4.5) 13 (4.1) 6 (6.1) 0.411
Hypertension 169 (40.3) 128 (40.0) 41 (41.4) 0.816
Diabetes mellitus 54 (12.9) 41 (12.8) 13 (13.1) 1
Heart failure 18 (4.3) 14 (4.4) 4 (4.0) 1
Atrial fibrillation 16 (3.8) 13 (4.1) 3 (3.0) 0.772
Chronic heart and lung disease 27 (6.4) 23 (7.2) 4 (4.0) 0.351

Concomitant use Antiplatelet agent 38 (9.1) 30 (9.4) 8 (8.1) 0.842
NSAID 61 (14.6) 45 (14.1) 16 (16.2) 0.626
Estrogen preparation 7 (1.7) 5 (1.6) 2 (2.0) 0.671
Anticancer agents 43 (10.3) 32 (10.0) 11 (11.1) 0.709

Initial dose of rivaroxaban 0.003
30 mg/day 341 (81.4) 271 (84.7) 70 (70.7)
20 mg/day 6 (1.4) 5 (1.6) 1 (1.0)
15 mg/day 64 (15.3) 41 (12.8) 23 (23.2)
10 mg/day 8 (1.9) 3 (0.9) 5 (5.1)

A P value of <0.05 was considered statistically significant. Values are n (%) unless stated otherwise. 
CrCl: creatinine clearance; DVT: deep vein thrombosis; IQR: interquartile range; NA: not applicable; NSAID: nonsteroidal anti-inflammatory 
drug; PE: pulmonary thromboembolism; SD: standard deviation; VTE: venous thromboembolism
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Discussion
In this J’xactly study subanalysis, we showed comparable 
rates of PE recurrence and mortality between patients 
with PE with and without residual DVT, and there were 
no discernable differences between these patients in any of 
the clinical outcomes examined. Although not statistically 
significant, we did, however, show that the proportion of 

patients with symptomatic PE recurrence, VTE-related 
death, ischemic stroke, and cardiovascular disease-related 
death was lower in patients treated with rivaroxaban with 
implanted IVCFs than in those without implanted IVCFs.

In a recent meta-analysis, residual DVT in patients with 
PE was significantly associated with an increased risk of 
death within the first 30 days following the symptomatic 
PE incident.18) Our findings may contradict the findings of 
this meta-analysis because many previous studies included 
only patients with symptomatic PE, whereas only 53% 
(222/419) of patients in this J’xactly study subanalysis 
were symptomatic. For instance, in the study by Jiménez 
et al.,4) 12% of participants experienced syncope, 8% had 
a systolic blood pressure of <100 mmHg, and 37% had 
an arterial partial pressure of oxygen of <60 mmHg; thus, 
high-risk patients with PE were included. In comparison, 
the severity of PE may have been milder in this J’xactly 
study subanalysis.

In the present study, the initial standard dose of riva-
roxaban (30 mg/day) was significantly more frequently 
prescribed in the PE with residual DVT group than in 
the PE without residual DVT group. This may be related 
to worries about postsurgical bleeding in the PE without 
residual DVT group, who had considerably higher rates of 
surgery and active malignancy. A previous subanalysis of 
the J’xactly study showed that there were no differences 
in the incidence of symptomatic VTE recurrence or major 
bleeding between the underdose (20, 15, or 10 mg/day) 
and standard-dose (30 mg/day) groups,19) suggesting that 
the clinical outcomes are comparable irrespective of the 
dose of rivaroxaban used.

The American College of Chest Physicians guidelines 
advise against the use of IVCFs in addition to antico-
agulant therapy.9) Conversely, other guidelines from the 
Society of Interventional Radiology/American College of 

Table 2 Clinical outcomes of patients with PE with and without residual DVT

PE with DVT (n=320) PE only (n=99)
HR (95%CI) P value

n (%)
% per patient-year 

(95%CI)
n (%)

% per patient-year 
(95%CI)

Recurrence or aggravation of symptomatic VTE 14 (4.4) 2.7 (1.3–4.0) 3 (3.0) 1.9 (0.0–4.1) 1.35 (0.39–4.70) 0.634
Recurrence or aggravation of symptomatic PE 9 (2.8) 1.7 (0.6–2.8) 3 (3.0) 1.9 (0.0–4.1) 0.88 (0.24–3.27) 0.854
Recurrence or aggravation of symptomatic DVT 6 (1.9) 1.1 (0.2–2.0) 1 (1.0) 0.6 (0.0–1.9) 1.75 (0.21–14.50) 0.601
Acute coronary syndrome 1 (0.3) 0.2 (0.0–0.6) — — — 0.591
Ischemic stroke 7 (2.2) 1.3 (0.3–2.3) 1 (1.0) 0.6 (0.0–1.9) 2.15 (0.26–17.45) 0.464
Death from any cause 25 (7.8) 4.6 (2.8–6.5) 9 (9.1) 5.6 (2.0–9.3) 0.82 (0.38–1.76) 0.614
Death related to VTE 3 (0.9) 0.6 (0.0–1.2) 1 (1.0) 0.6 (0.0–1.9) 0.92 (0.10–8.84) 0.941
Death related to CVD 4 (1.3) 0.7 (0.0–1.5) 1 (1.0) 0.6 (0.0–1.9) 1.21 (0.13–10.82) 0.866
Major bleeding 9 (2.8) 2.5 (0.9–4.1) 2 (2.0) 2.0 (0.0–4.7) 1.27 (0.27–5.87) 0.761
Minor bleeding 28 (8.8) 8.1 (5.1–11.1) 3 (3.0) 3.0 (0.0–6.4) 4.09 (0.97–17.19) 0.037

A P value of <0.05 was considered statistically significant. 
CI: confidence interval; CVD: cardiovascular disease; DVT: deep vein thrombosis; HR: hazard ratio; PE: pulmonary thromboembolism; 
VTE: venous thromboembolism

Fig. 2 Cumulative incidence of (A) recurrence or aggravation of 
symptomatic VTE and (B) major bleeding in the PE with 
residual DVT and PE without residual DVT groups.
CI: confidence interval; DVT: deep vein thrombosis; HR: 
hazard ratio; PE: pulmonary thromboembolism; VTE: ve-
nous thromboembolism
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Radiology10) and the American Heart Association11) sup-
port the use of IVCFs alongside direct oral anticoagulants, 
leading to substantial variability in clinical practice. In the 
current investigation, there were statistically significant 
differences in DVT variables (both in the presence of 
symptoms and localization of the thrombus) between 
patients with implanted IVCFs and patients without 
IVCFs, indicating that these factors might have influenced 
the choice of IVCF usage. Although not statistically sig-
nificant, our findings of lower rates of PE recurrence and 
VTE-related death in patients treated with rivaroxaban 
plus IVCFs than in those without IVCFs support the no-
tion that some PE patients with residual DVT may benefit 
from IVCF implantation. Our findings corroborate those 
of the PREPIC study, which showed that the incidence 
of PE recurrence was considerably greater in the group 
without IVCFs than in the group with IVCFs. Moreover, 
no cases of fatal PE occurred in the IVCF group, whereas 
four cases of fatal PE occurred in the group without IVCFs 
within 12 days.20)

Limitations
This J’xactly study subanalysis has certain limitations. 
First, one of the adaptations for rivaroxaban use was 
that the patients should be hemodynamically stable. As 
such, this study may not be applicable for very-high-risk 
patients, such as those with PE who are hemodynamically 
unstable. This might have had a considerable influence on 
the results of this study. Second, the J’xactly trial did not 
gather data about the form of residual DVT, such as free-
floating type or obstructive type. In addition, the present 
study is a noninterventional, observational study, and the 
method of examination was therefore left to the judgment 

of the physician in charge. Consequently, it is probable 
that some individuals underwent echocardiography and 
some by computed tomography. Third, the dosage and 
maintenance period of rivaroxaban were selected at the 
discretion of the attending physicians; thus, patient eligi-
bility bias could emerge because patients were chosen for 
anticoagulation. Moreover, symptomatic PE and DVT 
were defined by the attending physicians according to 
Japanese guidelines14); however, no central examination 
was performed to verify consistency between physicians. 
Fourth, direct comparisons with other therapies were not 
possible because this was a single-arm observational study 
that included patients administered with rivaroxaban 
only. Fifth, the finding that four deaths due to cardiovas-
cular disease occurred in the without IVCF group, but 
none occurred in the with IVCF group, is difficult to ex-
plain, but we hypothesize that this difference is caused by 
the sample size discrepancy between the with and without 
IVCF groups. Finally, the DVT and PE diagnosis methods 
and testing frequencies differed among the attending phy-
sicians and study centers; consequently, biases may have 
affected the outcome results.

Conclusion
The results of this J’xactly study subanalysis suggest that 
the incidence of recurrent PE and fatal PE is comparable 
between patients with PE with and without residual DVT. 
Further research is required to confirm these findings.

Acknowledgments
The authors thank all the patients and investigators at 

Table 3 Clinical outcomes of patients with DVT according to the use of IVCFs

PE with DVT

HR (95%CI) P value
With IVCF (n=39) Without IVCF (n=281)

n (%)
% per patient-year 

(95%CI)
n (%)

% per patient-year 
(95%CI)

Recurrence or aggravation of symptomatic VTE 1 (2.6) 1.6 (0.0–4.7) 13 (4.6) 2.8 (1.3–4.3) 0.58 (0.08–4.47) 0.601
Recurrence or aggravation of symptomatic PE 0 0 9 (3.2) 1.9 (0.7–3.2) 0 0.275
Recurrence or aggravation of symptomatic DVT 1 (2.6) 1.6 (0.0–4.7) 5 (1.8) 1.1 (0.1–2.0) 1.56 (0.18–13.40) 0.680
Acute coronary syndrome 0 0 1 (0.4) 0.2 (0.0–0.6) 0 0.716
Ischemic stroke 0 0 7 (2.5) 1.5 (0.4–2.6) 0 0.327
Death from any cause 4 (10.3) 6.3 (0.1–12.4) 21 (7.5) 4.4 (2.5–6.3) 1.42 (0.49–4.13) 0.522
Death related to VTE 0 0 3 (1.1) 0.6 (0.0–1.3) 0 0.531
Death related to CVD 0 0 4 (1.4) 0.8 (0.0–1.7) 0 0.473
Major bleeding 1 (2.6) 2.0 (0.0–6.0) 8 (2.8) 2.5 (0.8–4.3) 0.81 (0.10–6.49) 0.843
Minor bleeding 5 (12.8) 11.0 (1.4–20.6) 23 (8.2) 7.6 (4.5–10.8) 1.47 (0.56–3.88) 0.431

A P value of <0.05 was considered statistically significant. 
CI: confidence interval; CVD: cardiovascular disease; DVT: deep vein thrombosis; HR: hazard ratio; IVCF: inferior vena cava filter; PE: 
pulmonary thromboembolism; VTE: venous thromboembolism



Annals of Vascular Diseases Vol. 16, No. 3 (2023) 187

Influence of Residual DVT on PE Prognosis

the centers that participated in this study. In addition, 
the authors thank Serina Nakamoto and other members 
of Mebix for their assistance in the management of data 
collection, storage, and analysis. We especially thank Ma-
sahiro Takita for the encouragement and assistance with 
reporting the study findings. The authors wish to thank 
Emily Woodhouse, PhD, of Edanz (www.edanz.com), who 
provided medical writing assistance in accordance with 
Good Publication Practice guidelines (https://www.ismpp.
org/gpp-2022), which was funded by Bayer Yakuhin, Ltd.

Disclosure Statement
NY received lecture fees from Bayer Yakuhin, Ltd., Pfizer 
Japan Inc., and Daiichi-Sankyo Co., Ltd. IF has no rela-
tionships relevant to the contents of this paper to disclose. 
MN has no relationships relevant to the contents of this 
paper to disclose. MT has no relationships relevant to the 
contents of this paper to disclose. HM has no relation-
ships relevant to the contents of this paper to disclose. 
Ta Y received lecture fees, manuscript fees, and research 
funding from Daiichi-Sankyo Co., Ltd., Bristol-Myers 
Squibb, and Bayer Yakuhin, Ltd., lecture fees from Ono 
Pharmaceutical Co., Ltd., Toa Eiyo, Ltd., Novartis Phar-
ma K.K., Otsuka Pharmaceutical Co., Ltd., and Nippon 
Boehringer Ingelheim Co., Ltd., and scholarship from Dai-
ichi-Sankyo Co., Ltd. TI received lecture fees from Bayer 
Yakuhin, Ltd., Daiichi-Sankyo Co., Ltd., and Pfizer Japan 
Inc., and research funding from Daiichi-Sankyo Co., Ltd. 
MM received lecture fees from Bayer Yakuhin, Ltd. Ts Y 
has no relationships relevant to the contents of this paper 
to disclose. YO received lecture fees from Bayer Yakuhin, 
Ltd., Bristol-Myers Squibb, AstraZeneca, K.K.; lecture 
fees, scholarship funds, and donations from Daiichi-
Sankyo Co., Ltd.; scholarship funds and donations from 
Nihon Medi-Physics; and is associated with endowed 
departments sponsored by Boston Scientific Japan, Abbott 
Medical Japan, Medtronic Japan Co., Ltd., Nihon Kohden 
Co., and Japan Lifeline Co., Ltd. AH received lecture fees 
from Daiichi-Sankyo Co., Ltd. and Bayer Yakuhin, Ltd.

Author Contributions
Study conception: IF, MN, NY, MT, HM, Ta Y, TI, MM, 
YO, AH
Data collection: YO, AH
Analysis: NY, Ts Y
Investigation: YO, AH
Manuscript preparation: NY
Funding acquisition: YO, AH
Critical review and revision: all authors
Final approval of the article: all authors
Accountability for all aspects of the work: all authors

Supplementary Information
Supplementary materials are available at the online article 
sites on J-STAGE and PMC.

Availability of Data and Materials
The deidentified participant data will not be shared.

References
 1) Cohen AT, Agnelli G, Anderson FA, et al. Venous thrombo-

embolism (VTE) in Europe. The number of VTE events and 
associated morbidity and mortality. Thromb Haemost 2007; 
98: 756-64.

 2) Raskob GE, Angchaisuksiri P, Blanco AN, et al. Thrombosis: 
a major contributor to the global disease burden. J Thromb 
Haemost 2014; 12: 1580-90.

 3) Tromeur C, Sanchez O, Presles E, et al. Risk factors for re-
current venous thromboembolism after unprovoked pulmo-
nary embolism: the PADIS-PE randomised trial. Eur Respir J 
2018; 51: 1701202.

 4) Jiménez D, Aujesky D, Díaz G, et al. Prognostic significance 
of deep vein thrombosis in patients presenting with acute 
symptomatic pulmonary embolism. Am J Respir Crit Care 
Med 2010; 181: 983-91.

 5) Lee JS, Moon T, Kim TH, et al. Deep vein thrombosis in 
patients with pulmonary embolism: prevalence, clinical sig-
nificance and outcome. Vasc Specialist Int 2016; 32: 166-74.

 6) Girard P, Sanchez O, Leroyer C, et al. Deep venous thrombo-
sis in patients with acute pulmonary embolism: prevalence, 
risk factors, and clinical significance. Chest 2005; 128: 
1593-600.

 7) Kearon C, Akl EA, Ornelas J, et al. Antithrombotic therapy 
for VTE disease: CHEST guideline and expert panel report. 
Chest 2016; 149: 315-52.

 8) Konstantinides SV, Torbicki A, Agnelli G, et al. 2014 ESC 
guidelines on the diagnosis and management of acute pul-
monary embolism. Eur Heart J 2014; 35: 3033-80.

 9) Stevens SM, Woller SC, Kreuziger LB, et al. Antithrombotic 
therapy for VTE disease: second update of the CHEST 
guideline and expert panel report. Chest 2021; 160: e545-
608.

10) American College of Radiology/Society of Interventional 
Radiology. ACR-SIR-SPR practice parameter for the perfor-
mance of inferior vena cava filter placement for the preven-
tion of pulmonary embolism. Fairfax, VA: American College 
of Radiology/Society of Interventional Radiology, 2016.

11) Jaff MR, McMurtry MS, Archer SL, et al. Management of 
massive and submassive pulmonary embolism, iliofemoral 
deep vein thrombosis, and chronic thromboembolic pulmo-
nary hypertension: a scientific statement from the American 
Heart Association. Circulation 2011; 123: 1788-830.

12) Okumura Y, Fukuda I, Nakamura M, et al. A multicenter 
prospective observational cohort study to investigate the 
effectiveness and safety of rivaroxaban in Japanese venous 
thromboembolism patients (The J’xactly Study). Circ J 2020; 
84: 1912-21.

13) Okumura Y, Fukuda I, Nakamura M, et al. Design and ratio-

https://doi.org/10.1160/TH07-03-0212
https://doi.org/10.1160/TH07-03-0212
https://doi.org/10.1160/TH07-03-0212
https://doi.org/10.1160/TH07-03-0212
https://doi.org/10.1111/jth.12698
https://doi.org/10.1111/jth.12698
https://doi.org/10.1111/jth.12698
https://doi.org/10.1183/13993003.01202-2017
https://doi.org/10.1183/13993003.01202-2017
https://doi.org/10.1183/13993003.01202-2017
https://doi.org/10.1183/13993003.01202-2017
https://doi.org/10.1164/rccm.200908-1204OC
https://doi.org/10.1164/rccm.200908-1204OC
https://doi.org/10.1164/rccm.200908-1204OC
https://doi.org/10.1164/rccm.200908-1204OC
https://doi.org/10.5758/vsi.2016.32.4.166
https://doi.org/10.5758/vsi.2016.32.4.166
https://doi.org/10.5758/vsi.2016.32.4.166
https://doi.org/10.1378/chest.128.3.1593
https://doi.org/10.1378/chest.128.3.1593
https://doi.org/10.1378/chest.128.3.1593
https://doi.org/10.1378/chest.128.3.1593
https://doi.org/10.1016/j.chest.2015.11.026
https://doi.org/10.1016/j.chest.2015.11.026
https://doi.org/10.1016/j.chest.2015.11.026
https://doi.org/10.1093/eurheartj/ehu283
https://doi.org/10.1093/eurheartj/ehu283
https://doi.org/10.1093/eurheartj/ehu283
https://doi.org/10.1016/j.chest.2021.07.055
https://doi.org/10.1016/j.chest.2021.07.055
https://doi.org/10.1016/j.chest.2021.07.055
https://doi.org/10.1016/j.chest.2021.07.055
https://doi.org/10.1161/CIR.0b013e318214914f
https://doi.org/10.1161/CIR.0b013e318214914f
https://doi.org/10.1161/CIR.0b013e318214914f
https://doi.org/10.1161/CIR.0b013e318214914f
https://doi.org/10.1161/CIR.0b013e318214914f
https://doi.org/10.1253/circj.CJ-20-0636
https://doi.org/10.1253/circj.CJ-20-0636
https://doi.org/10.1253/circj.CJ-20-0636
https://doi.org/10.1253/circj.CJ-20-0636
https://doi.org/10.1253/circj.CJ-20-0636
https://doi.org/10.1136/bmjopen-2017-020286


188 Annals of Vascular Diseases Vol. 16, No. 3 (2023)

Yamada N, et al.

nale for the Japanese Registry of Rivaroxaban Effectiveness 
& Safety for the Prevention of Recurrence in Patients with 
Deep Vein Thrombosis and Pulmonary Embolism (J’xactly) 
study. BMJ Open 2018; 8: e020286.

14) JCS Joint Working Group. Guidelines for the diagnosis, 
treatment and prevention of pulmonary thromboembolism 
and deep vein thrombosis (JCS 2009): digest version. Circ J 
2011; 75: 1258-81.

15) Buller HR, Cohen AT, Davidson B, et al. Idraparinux versus 
standard therapy for venous thromboembolic disease. N 
Engl J Med 2007; 357: 1094-104.

16) Büller HR, Davidson BL, Decousus H, et al. Subcutaneous 
fondaparinux versus intravenous unfractionated heparin in 
the initial treatment of pulmonary embolism. N Engl J Med 
2003; 349: 1695-702.

17) Schulman S, Kearon C. Definition of major bleeding in clini-

cal investigations of antihemostatic medicinal products in 
non-surgical patients. J Thromb Haemost 2005; 3: 692-4.

18) Becattini C, Cohen AT, Agnelli G, et al. Risk stratification of 
patients with acute symptomatic pulmonary embolism based 
on presence or absence of lower extremity DVT. Systematic 
review and meta-analysis. Chest 2016; 149: 192-200.

19) Fukamachi D, Okumura Y, Fukuda I, et al. Characteristics 
and clinical outcomes of Japanese patients with venous 
thromboembolism receiving under-dose rivaroxaban: sub-
analysis of J’xactly. Curr Med Res Opin 2022; 38: 1059-68.

20) Decousus H, Leizorovicz A, Parent F, et al. A clinical trial of 
vena caval filters in the prevention of pulmonary embolism 
in patients with proximal deep-vein thrombosis. Prévention 
du Risque d’Embolie Pulmonaire par Interruption Cave 
Study Group. N Engl J Med 1998; 338: 409-16.

https://doi.org/10.1136/bmjopen-2017-020286
https://doi.org/10.1136/bmjopen-2017-020286
https://doi.org/10.1136/bmjopen-2017-020286
https://doi.org/10.1136/bmjopen-2017-020286
https://doi.org/10.1253/circj.CJ-88-0010
https://doi.org/10.1253/circj.CJ-88-0010
https://doi.org/10.1253/circj.CJ-88-0010
https://doi.org/10.1253/circj.CJ-88-0010
https://doi.org/10.1056/NEJMoa064247
https://doi.org/10.1056/NEJMoa064247
https://doi.org/10.1056/NEJMoa064247
https://doi.org/10.1056/NEJMoa035451
https://doi.org/10.1056/NEJMoa035451
https://doi.org/10.1056/NEJMoa035451
https://doi.org/10.1056/NEJMoa035451
https://doi.org/10.1111/j.1538-7836.2005.01204.x
https://doi.org/10.1111/j.1538-7836.2005.01204.x
https://doi.org/10.1111/j.1538-7836.2005.01204.x
https://doi.org/10.1378/chest.15-0808
https://doi.org/10.1378/chest.15-0808
https://doi.org/10.1378/chest.15-0808
https://doi.org/10.1378/chest.15-0808
https://doi.org/10.1080/03007995.2022.2070379
https://doi.org/10.1080/03007995.2022.2070379
https://doi.org/10.1080/03007995.2022.2070379
https://doi.org/10.1080/03007995.2022.2070379
https://doi.org/10.1056/NEJM199802123380701
https://doi.org/10.1056/NEJM199802123380701
https://doi.org/10.1056/NEJM199802123380701
https://doi.org/10.1056/NEJM199802123380701
https://doi.org/10.1056/NEJM199802123380701

