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Background: Venous thromboembolism (VTE) has a long-term risk of recurrence, which can be prevented by anticoagulation therapy.

Methods and Results: The COMMAND VTE Registry is a multicenter registry enrolling 3,027 consecutive patients with acute
symptomatic VTE between January 2010 and August 2014. The entire cohort was divided into the transient risk (n=855, 28%),
unprovoked (n=1,477, 49%), and cancer groups (n=695, 23%). The rate of anticoagulation discontinuation was highest in the cancer
group (transient risk: 37.3% vs. unprovoked: 21.4% vs. cancer: 43.5% at 1 year, P<0.001). The cumulative 5-year incidences of
recurrent VTE, major bleeding and all-cause death were highest in the cancer group (recurrent VTE: 7.9% vs. 9.3% vs. 17.7%,
P<0.001; major bleeding: 9.0% vs. 9.4% vs. 26.6%, P<0.001; and all-cause death: 17.4% vs. 15.3% vs. 73.1%, P<0.001). After
discontinuation of anticoagulation therapy, the cumulative 3-year incidence of recurrent VTE was lowest in the transient risk group
(transient risk: 6.1% vs. unprovoked: 15.3% vs. cancer: 13.2%, P=0.001). The cumulative 3-year incidence of recurrent VTE beyond
1 year was lower in patients on anticoagulation than in patients off anticoagulation at 1 year in the unprovoked group (on: 3.7% vs.
off: 12.2%, P<0.001), but not in the transient risk and cancer groups (respectively, 1.6% vs. 2.5%, P=0.30; 5.6% vs. 8.6%, P=0.44).

Conclusions: The duration of anticoagulation therapy varied widely in discordance with current guideline recommendations. Optimal
duration of anticoagulation therapy should be defined according to the risk of recurrent VTE and bleeding as well as death.
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enous thromboembolism (VTE), including pulmo- can be prevented by anticoagulation therapy.? The current

‘/ nary embolism (PE) and deep vein thrombosis guidelines recommend specific durations of anticoagulation
(DVT), is a major health problem in the world, and therapy for the prevention of recurrent VTE depending on

the third most frequent cardiovascular disease in Western the presence or absence of a transient risk factor for VTE,
countries.! VTE has a long-term risk of recurrence, which previous VTE, and active cancer.3>® However, previous
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clinical trials investigating the optimal management strategies
for VTE were not specifically designed to address the optimal
duration of anticoagulation therapy.”® There is still uncer-
tainty about the optimal duration of anticoagulation therapy,
leading to widely varying durations of anticoagulation
therapy in daily clinical practice.

Data on current real-world management strategies and
long-term outcomes of patients with VTE are important
for understanding the current issues and unmet needs of
optimal management of VTE. However, most of the data
on patients with VTE have come from randomized clinical
trials with strict inclusion and exclusion criteria. In fact, it
was reported that almost one-quarter of patients with VTE
have at least 1 exclusion criterion making them ineligible
for randomized clinical trials.'® Furthermore, there is a
scarcity of data on current real-world management strategies
and long-term outcomes of patients with VTE in Asia,
including Japan. A previous report from Japan suggested
that the management strategies in the acute phase were
different from those in other Western countries.! Therefore,
we sought to evaluate the clinical characteristics, manage-
ment strategies, and long-term outcomes of consecutive
patients with acute symptomatic VTE in the real world.

Methods

Study Population

The COMMAND VTE (COntemporary ManageMent
AND outcomes in patients with Venous ThromboEmbolism)
Registry is a physician-initiated, retrospective, multicenter
cohort study enrolling consecutive patients with acute
symptomatic VTE objectively confirmed by imaging exam-
ination (ultrasound, contrast-enhanced computed tomog-
raphy, ventilation-perfusion lung scintigraphy, pulmonary
angiography, or contrast venography) or by autopsy among
29 centers in Japan between January 2010 and August
2014 before the introduction of direct oral anticoagulants
(DOAC) for VTE in Japan.

We searched the hospital databases for clinical diagnosis
and imaging examinations, and enrolled consecutive
patients who met the definition of acute symptomatic VTE
diagnosed within 31 days from symptom onset during the
study period.!? The symptoms of VTE were defined as
follows: sudden onset dyspnea, pleuritic chest pain, sub-
sternal chest pain, cough, fever, hemoptysis, and syncope
for PE; and erythema, warmth, pain, swelling, tenderness,
and pain upon dorsiflexion of the foot for DVT.1314 Addi-
tionally, sudden onset abnormalities in vital signs such as
a decrease in arterial oxygen saturation and hypotension
were also regarded as symptoms of PE. The presence or

absence of symptoms was evaluated at the time of the
imaging studies. The relevant review board or ethics
committee in all 29 participating centers (Appendix S1)
approved the research protocol. Written informed consent
from each patient was waived because we used clinical
information obtained in routine clinical practice and none
of the patients refused to participate in the study when
contacted for follow-up. This method is concordant with
the guidelines for epidemiological studies issued by the
Ministry of Health, Labor, and Welfare in Japan.

A total of 3,027 consecutive patients with acute symp-
tomatic VTE were enrolled in the registry after screening
of 19,634 consecutive patients with suspected VTE for
eligibility through chart review by the physicians at each
institution. In this primary report from the COMMAND
VTE Registry, the entire cohort was divided into 3 groups
according to the American Heart Association (AHA) and
American College of Chest Physicians guideline recommen-
dations for the duration of anticoagulation therapy: the
transient risk, unprovoked, and cancer groups (Figure 1).45
First, patients with associated active cancer were classified
into the cancer group. Second, among the patients without
active cancer, those without a transient risk factor for VTE
or with previous VTE were classified into the unprovoked
group. Finally, patients with a transient risk factor for
VTE were classified as the transient risk group. We com-
pared the clinical characteristics, management strategies
and long-term outcomes among the 3 groups with a
median follow-up period of 1,218 (interquartile range
[IQR]: 847-1,764) days for surviving patients (95.1% follow-
up rate at 1 year).

Data Collection and Definitions of Patients’ Characteristics
Data for the patients’ characteristics were collected from
hospital charts or hospital databases according to the
prespecified definitions, using an electronic case report form
in a web-based database system. The physicians at each
institution were responsible for data entry, and data were
automatically checked for missing or contradictory input
and values out of the expected range. Additional editing
checks were performed at the general office of the registry.

Transient risk factors for VTE included recent surgery
(within 2 months prior to VTE), recent immobilization
(defined as non-surgical bed-ridden patients with bathroom
privileges for >4 days within 2 months prior to VTE), long-
distance travel (travel lasting 26 h in the previous 3 weeks),
central venous catheter use, pregnancy or puerperium,
recent leg trauma, fracture or burn (any events requiring
immobilization in the past 2 months), severe infection, and
estrogen use.!5 Patients with active cancer were defined as
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19634 patients with suspected VTE
screened for eligibility
(January 2010-August 2014, 29 centers in Japan)

16607 patients
who did not meet the definition
of acute symptomatic VTE

Study population
3027 patients with acute symptomatic VTE

v

!

Transient risk group
855 patients

Unprovoked group
1477 patients

Cancer group
695 patients

Figure 1. Study flow chart. VTE included
PE and/or DVT. DVT, deep vein thrombosis;
PE, pulmonary embolism; VTE, venous
thromboembolism.

those on treatment for cancer, such as chemotherapy or
radiotherapy, those scheduled to undergo cancer surgery,
those with metastasis to other organs, and/or those with
terminal cancer (expected life expectancy <6 months) at the
time of the diagnosis. Initial anticoagulation therapy was
defined as parenteral anticoagulation therapy in the acute
phase (unfractionated heparin or fondaparinux) for <10
days after the diagnosis, whereas anticoagulation therapy
beyond the acute phase was defined as anticoagulation
therapy (warfarin, DOAC, or unfractionated heparin) that
was continued beyond 10 days after the diagnosis. The
detailed definitions of other patient characteristics are
described in Appendix S2.

Clinical Follow-up and Endpoints

Collection of follow-up information was mainly conducted
through review of hospital charts, and additional follow-up
information was collected through contact with patients,
relatives, and/or referring physicians by phone and/or mail
with questions regarding vital status, recurrent VTE,
bleeding, invasive procedure, acute myocardial infarction,
stroke and status of anticoagulation therapy. In this retro-
spective cohort study, data collection for follow-up events
was performed between July 2016 and March 2017.

The primary outcome measure was recurrent VTE,
which was defined as PE and/or DVT with symptoms
accompanied by confirmation of new thrombus or exacer-
bation of the thrombus by objective imaging examinations
or autopsy.!® The secondary outcome measures were major
bleeding and all-cause death. Major bleeding was defined
as International Society of Thrombosis and Hemostasis
(ISTH) major bleeding, which consisted of a reduction in
the hemoglobin level by at least 2g/dL, transfusion of at
least 2 units of blood or symptomatic bleeding in a critical
area or organ.'” The independent clinical event committee
(Appendix S3), which was unaware of the patients’ charac-
teristics, reviewed all study outcomes, and classified the
causes of deaths as PE, cardiac event, cancer, bleeding event,
other non-cardiac event, or unknown cause.!® The defini-
tions of other clinical events are described in Appendix S2.

Anticoagulation therapy cessation was classified as
discontinuation or interruption according to prespecified
definitions. Discontinuation of anticoagulation was defined
as withdrawal of anticoagulation therapy lasting >14 days
for any reason, such as physician’s judgment in the absence

of adverse events, bleeding event, drug side effect, and non-
adherence of the patient. Interruption of anticoagulation
was defined as temporary cessation of anticoagulation
therapy with reinstitution within 14 days for any reason,
including invasive procedure and bleeding events, etc.
Scheduled switch from one anticoagulation therapy to
another was not regarded as interruption of anticoagula-
tion. Data for international normalized ratio (INR) during
follow-up in patients receiving warfarin were collected from
the hospital charts of the centers where the index VTE was
diagnosed. Time in therapeutic range (TTR) was calculated
by the Rosendaal method,'® according to a therapeutic INR
range of 1.5-2.5, which is recommended in the Japanese
guidelines,® as well as a therapeutic INR range of 2.0-3.0,
which is recommended in the Western guidelines.35

Statistical Analysis

Categorical variables are presented as numbers and per-
centages. Continuous variables are presented as the mean
and standard deviation or the median and IQR based on
their distributions. Categorical variables were compared
with the chi-square test. Continuous variables were
compared using one-way analysis of variance or Kruskal-
Wallis test based on their distributions. We used the
Kaplan-Meier method to estimate the cumulative incidence
and assessed the differences with a log-rank test. We used
a Cox proportional hazard model to estimate the hazard
ratio (HR) and 95% confidence intervals (CI) for the risk
of the unprovoked group and cancer group, respectively,
relative to transient risk group for the clinical outcomes.
As a sensitivity analysis, we used Fine and Gray’s method
to estimate the HR and 95% Cls, taking into account the
competing risk of all-cause death.2? We also compared the
incidence for recurrent VTE after discontinuation of anti-
coagulation therapy across the 3 groups. Eligible patients
for this analysis were those who received anticoagulation
therapy beyond the acute phase, and were free from recur-
rent VTE before discontinuation. Furthermore, to examine
the effect of anticoagulation therapy beyond 1 year on
recurrent VTE, a landmark analysis based on the status of
anticoagulation at 1 year was conducted. We compared the
cumulative incidences for recurrent VTE beyond 1 year
between the 2 groups of patients on and off anticoagulation
at the l-year landmark point. All statistical analyses
were conducted by a physician (Y.Y.) and a statistician
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(T. Morimoto) with the use of JMP version 10.0.2 (SAS
Institute Inc., Cary, NC, USA) or SAS 9.4 (SAS Institute
Inc.). All reported P-values were 2-tailed, and P<0.05 was
considered statistically significant.

Results

Patients’ Characteristics

In the entire study population, the mean age was 67.2+15.3
years, 61% was female, and body weight and body mass
index were 57.9£13.7kg and 23.2+4.4kg/m?, respectively.
The transient risk, unprovoked, and cancer groups com-
prised 855 patients (28%), 1,477 patients (49%), and 695
patients (23%), respectively. The proportions of PE with
and without DVT at presentation were not significantly

different among the 3 groups, although baseline character-
istics were different across the 3 groups in several aspects
(Table 1). Initial anticoagulation therapy was administered
most frequently in the transient risk group (Table 1), while
anticoagulation therapy beyond the acute phase was
implemented least frequently in the cancer group (Table 2).
Median TTR for warfarin users according to Japanese
guideline recommendations (therapeutic INR range of 1.5—
2.5) was lowest in the cancer group (Table 2). The types of
cancer in the cancer group are shown in Table S1.

Clinical Outcomes and Management Strategies of
Anticoagulation Therapy

The cumulative 5-year incidence of recurrent VTE was
highest in the cancer group (transient risk: 7.9% vs.

Table 1. VTE Patients Characteristics

Dyslipidemia
Chronic kidney disease
Dialysis
Chronic lung disease
Previous heart failure
Previous Ml
Previous stroke
Atrial fibrillation
Liver cirrhosis
Connective tissue disease
Previous VTE
Previous major bleeding
Presentation
PE with or without DVT
Hypoxemia
Shock
Cardiac arrest/collapse
DVT only
Proximal DVT

(n=8,012)
Thrombocytopenia

D-dimer (ug/mL) (n=2,852)
Thrombophilia
Patients tested
Protein C deficiency
Protein S deficiency
Antithrombin deficiency

Laboratory testing at diagnosis
Anemia (hemoglobin <11.0g/dL)

(platelets <100x10%L) (n=3,012)
eGFR (mL/min/1.73m?) (n=3,001)

Antiphospholipid antibody

Total
(n=3,027)
Baseline characteristics

Age (years) 67.2+15.3
Female sex 1,858 (61%)
Body weight (kg) 57.9+13.7

Body mass index (kg/m?) 23.2+4.4
Body mass index =30kg/m? 169 (5.6%)
Hypertension 1,161 (38%)
Diabetes mellitus 386 (13%)

608 (20%)
572 (19%)
7%

0%

3.3%

8%

4.2%

9%
244 (8.1%
178 (5.9%
231 (7.6%

21 (0.7%)
271 (9.0%)
101( %)

3 (1.8%)
270(89%)

9( )

26 (0.9%)

)

)

)

1,715 (57%)
850/1,715 (50%)

179/1,715 (10.4%)

80/1,715 (4.7%)
1,312 (43%)
921/1,312 (70%)

1,012/3,012 (34%)

164/3,012 (5.4%)

70.5+30.4
10.2 (5.0-20.4)

1,361 (45%)
1.9%)
0/0)
/c)

(
8 (
65 (2
(O
1(0.4%)

2
0.7
0.4

Transient risk Unprovoked Cancer P value
(n=855) (n=1,477) (n=695)
65.7+18.0 68.3+14.9 66.5+12.2 <0.001
605 (71%) 839 (57%) 414 (60%) <0.001
57.8+14.5 59.2+13.8 55.3+12.3 <0.001
23.5+4.8 23.6+4.3 22.1+4.0 <0.001
61 (7.1%) 82 (5.6%) 26 (3.7%) 0.02
328 (38%) 631 (43%) 202 (29%) <0.001
109 (13%) 189 (13%) 8 (13%) 0.99
158 (18%) 353 (24%) 7 (14%) <0.001
131 (15%) 324 (22%) 117 (17%) <0.001
9 (1.1%) 7 (0.5%) 5 (0.7%) 0.27
62 (7.3%) 153 (10.4%) 56 (8.1%) 0.03
39 (4.6%) 52 (3.5%) 0 (1.4%) 0.003
21 (2.5%) 26 (1.8%) 6 (0.9%) 0.06
108 (12.6%) 126 (8.5%) 36 (5.2%) <0.001
46 (5.4%) 59 (4.0%) 24 (3.5%) 0.14
9 (1.1%) 9 (0.6%) 8 (1.2%) 0.34
59 (6.9%) 164 (11.1%) 21 (3.0%) <0.001
0 (0.0%) 138 (9.3%) 40 (5.8%) <0.001
92 (10.8%) 7 (4.5%) 72 (10.4%) <0.001
463 (54%) 859 (58%) 393 (567%) 0.17
254/463 (55%) 435/859 (51%) 161/393 (41%) <0.001
67/463 (14.5%) 87/859 (10.1%) 25/393 (6.4%) <0.001
33/463 (7.1%) 40/859 (4.7%) 7/393 (1.8%) 0.001
392 (46%) 618 (42%) 302 (43%) 0.17
264/392 (67%) 440/618 (71%) 217/302 (72%) 0.33
339/850 (40%) 298/1,469 (20%) 375/693 (54%) <0.001
31/850 (3.6%) 79/1,469 (5.4%) 54/693 (7.8%) 0.002
76.5+33.6 65.6+27.4 73.2+30.5 <0.001
12.1 (5.9-23.6) 8.9 (4.4-16.9) 13.3 (6.2-25.5) <0.001
363 (42%) 812 (55%) 186 (27%) <0.001
1(1.3%) 37 (2.5%) 10 (1.4%) 0.07
26 (3.0%) 33 (2.2%) 6 (0.9%) 0.006
4 (0.5%) 4 (1.0%) 4 (0.6%) 0.37
1(0.1%) 0 (0.7%) 0 (0.0%) 0.02
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Total Transient risk Unprovoked Cancer

(n=3,027) (n=855) (n=1,477) (n=695) P value
Treatment in the acute phase
Initial anticoagulation therapy 2,534 (84%) 751 (88%) 1,206 (82%) 577 (83%) <0.001
Unfractionated heparin 2,417 (80%) 722 (84%) 1,145 (78%) 550 (79%) <0.001
Fondaparinux 168 (5.6%) 44 (5.2%) 86 (5.8%) (5 5%) 0.78
Thrombolysis 430 (14.2%) 107 (12.5%) 270 (18.3%) 3 (7.6%) <0.001
Inferior vena cava filter use 720 (24%) 206 (24%) 323 (22%) 191 (27%) 0.003
Ventilator support 2 (3.0%) 33 (3.9%) 49 (3.3%) 0 (1.4%) 0.02
Percutaneous cardiopulmonary support (1 .3%) 20 (2.3%) 8 (1.2%) 1(0.1%) <0.001
Concomitant medications at discharge
Corticosteroids 347 (11.5%) 68 (8.0%) 170 (11.5%) 109 (15.7%) <0.001
Non-steroidal anti-inflammatory drugs 297 (9.8%) 90 (10.5%) 96 (6.5%) 111 (16.0%) <0.001
Proton pump inhibitors/Hz-blockers 1,336 (44%) 370 (43%) 653 (44%) 313 (45%) 0.78
Statins 437 (14.4%) 124 (14.5%) 259 (17.5%) 54 (7.8%) <0.001
Antiplatelet agents 307 (10.1%) 95 (11.1%) 169 (11.4%) 43 (6.2%) <0.001

Categorical variables are presented as numbers and percentages. Continuous variables are presented as the mean and standard deviation or
the median and interquartile range based on their distributions. Categorical variables were compared with the chi-square test. Continuous
variables were compared using one-way analysis of variance or Kruskal-Wallis test based on their distributions. Chronic kidney disease was
diagnosed if there was persistent proteinuria or if eGFR was <60 mL/min/1.73m?2 for >3 months. Chronic lung disease was defined as persistent
lung disorders such as asthma, chronic obstructive pulmonary disease, and restrictive lung diseases. Previous heart failure was diagnosed if
the patient had a history of hospitalization for heart failure, if the patient had symptoms related to heart failure (New York Heart Association
functional class =2), or if the left ventricular ejection fraction was <40%. Previous major bleeding was diagnosed if the patient had a history of
International Society of Thrombosis and Hemostasis major bleeding, which consisted of a reduction in the hemoglobin level by at least 2 g/dL,
transfusion of at least 2 units of blood or symptomatic bleeding in a critical area or organ. The detailed definitions of other patient characteristics
are described in Appendix S2. DVT, deep vein thrombosis; eGFR, estimated glomerular filtration rate; MI, myocardial infarction; PE, pulmonary
embolism; VTE, venous thromboembolism.

Table 2. Anticoagulation Therapy Beyond the Acute Phase of VTE

Total Transient risk Unprovoked Cancer P value
(n=3,027) (n=855) (n=1,477) (n=695)
Anticoagulation therapy beyond the 2,803 (93%) 789 (92%) 1,400 (95%) 614 (88%) <0.001
acute phase
Warfarin 2,676 (88%) 739 (86%) 1,361 (92%) 576 (83%)
Direct oral anticoagulant 78 (2.6%) 27 (3.2%) 31 (2.1%) 20 (2.9%) <0.001
Unfractionated heparin 49 (1.6%) 23 (2.7%) 8 (0.5%) 18 (2.6%)
TTR for INR 1.5-2.5 (%) (n=2,509) 72.3 (45.5-91.5) 74.5 (49.1-93.6) 75.7 (50.2-93.0)  60.7 (36.8-81.3) <0.001
TTR for INR 2.0-3.0 (%) (n=2,509) 30.8 (8.2-56.2) 25.8 (3.3-52.9) 33.4 (9.8-59.6) 30.9 (11.6-50.6) <0.001
Discontinuation of anticoagulation 1,089/2,803 (39%) 366/789 (46%) 457/1,400 (33%) 266/614 (43%) <0.001
during follow-up
Reason for discontinuation
Physician’s judgment 648/1,089 (60%) 285/366 (78%) 282/457 (62%) 81/266 (30%)
Bleeding event 201/1,089 (18%) 37/366 (10%) 78/457 (17%) 86/266 (32%) <0.001
Other 240/1,089 (22%) 44/366 (12%) 97/457 (21%) 99/266 (37%)
Ifn::erruption of anticoagulation during 344/2,803 (12%) 85/789 (11%) 151/1,400 (11%) 108/614 (18%) <0.001
ollow-up

Categorical variables are presented as numbers and percentages. Continuous variables are presented as the median and interquartile range.
Categorical variables were compared with the chi-square test. Continuous variables were compared using Kruskal-Wallis test. TTR was
calculated by the Rosendaal method, according to a therapeutic INR range of 1.5 to 2.5, which is recommended in the Japanese guidelines,
as well as a therapeutic INR range of 2.0 to 3.0, which is recommended in the Western guidelines. Discontinuation of anticoagulation was
defined as withdrawal of anticoagulation therapy lasting >14 days for any reasons such as physicians’ judgment in the absence of adverse
events, bleeding event, drug side effect, and non-adherence of the patients. Interruption of anticoagulation was defined as temporary cessation of
anticoagulation therapy with reinstitution within 14 days for any reasons including invasive procedure and bleeding events, etc. INR, international
normalized ratio; TTR, time in therapeutic range; VTE, venous thromboembolism.

unprovoked: 9.3% vs. cancer: 17.7%, P<0.001) (Figure 2).
The cancer group had a significantly higher risk for recur-
rent VTE compared with the transient risk group (HR,
2.88; 95% CI, 2.02-4.14, P<0.001), and the unprovoked
group had a neutral risk for recurrent VTE compared with
the transient risk group (HR, 1.08; 95% CI, 0.77-1.53,
P=0.65). The cumulative 5-year incidences of major bleeding

and all-cause death were also highest in the cancer group
(major bleeding: 9.0% vs. 9.4% vs. 26.6%, P<0.001; all-cause
death: 17.4% vs. 15.3% vs. 73.1%, P<0.001) (Figure 2). The
cancer group had a significantly higher risk for major
bleeding and all-cause death compared with the transient
risk group (major bleeding: HR, 2.77; 95% CI, 2.03-3.79,
P<0.001 and all-cause death: HR, 7.48; 95% CI, 6.12-9.21,
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Figure 2. Kaplan-Meier curves for recurrent VTE, major bleeding, and all-cause death among the transient risk, unprovoked and
cancer groups. VTE included PE and/or DVT. Abbreviations as in Figure 1.
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Figure 3. Kaplan-Meier curves for discontinuation of antico-
agulation in patients who received anticoagulation therapy
beyond the acute phase of venous thromboembolism.
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Figure 4. Kaplan-Meier curves for recurrent VTE after discon-
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unprovoked and cancer groups. VTE included PE and/or
DVT. Abbreviations as in Figure 1.
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Figure 5. Kaplan-Meier curves for the landmark analysis on recurrent VTE beyond 1 year between the groups of patients on and
off anticoagulation at the 1-year landmark point. VTE included PE and/or DVT. Abbreviations as in Figure 1.

P<0.001), whereas the unprovoked group had a neutral
risk for major bleeding and all-cause death compared with
the transient risk group (major bleeding: HR, 0.86; 95%
CI, 0.64-1.18, P=0.36, and all-cause death: HR, 0.87; 95%
CI, 0.69-1.10, P=0.23). After taking into account the
competing risk of all-cause death, the excess risk of the
cancer group relative to the transient risk group for recur-
rent VTE and major bleeding remained significant, although
the magnitude of risk was attenuated (Table S2). During
the entire follow-up period, fatal PE (VTE-related death)
occurred in 85 patients. Other clinical outcomes and the
causes of deaths are shown in Table S3 and Table S4.

Among patients who received anticoagulation therapy
beyond the acute phase, discontinuation of anticoagulation
therapy was most frequent in the cancer group (37.3% vs.
21.4% vs. 43.5% at 1 year, P<0.001) (Figure 3). Discontinu-
ation because of physician’s judgment was most frequent
in the transient risk group, and discontinuation because of
a bleeding event was most frequent in the cancer group
(Table 2). Interruption of anticoagulation during the entire
follow-up period was also most frequent in the cancer
group (Table 2).

Effect of Prolonged Anticoagulation Therapy on Recurrent
VTE

After discontinuation of anticoagulation therapy, the
cumulative 3-year incidence of recurrent VTE was lowest
in the transient risk group (transient risk: 6.1% vs. unpro-
voked: 15.3% vs. cancer: 13.2%, P=0.001) (Figure 4). The
unprovoked group and the cancer group, respectively, had
higher risk for recurrent VTE after discontinuation of
anticoagulation therapy compared with the transient risk
group (unprovoked: HR, 2.44; 95% CI, 1.50-4.11, P<0.001,
and cancer: HR, 2.19; 95% CI, 1.18-4.07, P=0.01). After
taking into account the competing risk of all-cause death,
the excess risk of the cancer group relative to the transient

risk group for recurrent VTE was no longer significant
(Table S2).

In the landmark analysis at 1 year, the cumulative 3-year
incidence of recurrent VTE beyond 1 year was significantly
lower in patients on anticoagulation at 1 year than in
patients off anticoagulation at 1 year in the unprovoked
group (on: 3.7% vs. off: 12.2%, P<(.001), but not in the
transient risk or cancer group (transient risk: 1.6% vs. 2.5%,
P=0.30, and cancer: 5.6% vs. 8.6%, P=0.44) (Figure 5).

Discussion

The main findings of the current study were as follows: (1)
in VTE patients with a transient risk factor, longer-term
anticoagulation therapy beyond 3 months was often imple-
mented in discordance with the current guideline recom-
mendations, and there was no difference in the cumulative
incidence of recurrent VTE beyond 1 year regardless of the
anticoagulation status at 1 year; (2) in unprovoked VTE
patients or VTE patients with previous VTE, the prevalence
of discontinuation of anticoagulation therapy gradually
increased, and the risk for recurrent VTE beyond 1 year
was significantly higher in patients off anticoagulation at 1
year than in patients on anticoagulation at 1 year; and (3)
VTE patients with active cancer had a dismal prognosis,
with higher rates of recurrent VTE, major bleeding and
death than other types of VTE patients.

For decision-making on the duration of anticoagulation
therapy, it is important to consider the risk of recurrent
VTE after discontinuation of anticoagulation therapy. A
previous systematic review evaluating recurrent VTE after
discontinuation of anticoagulation therapy reported a
lower rate (3.3%/year) for provoked VTE compared with
the rate for unprovoked VTE (7.4%/year).?! Consistent
with that previous report, the current study showed a
lower rate of recurrent VTE after discontinuation of anti-
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coagulation therapy for the transient risk group (4.2% at 1
year after discontinuation) compared with the rate for the
unprovoked group (8.4% at 1 year after discontinuation).
Considering the low rate of recurrent VTE after discontinu-
ation of anticoagulation therapy, shorter-term anticoagu-
lation therapy would be recommended for VTE patients
with a transient risk factor. However, in the current study,
the rate of discontinuation of anticoagulation therapy for
VTE patients with a transient risk factor was relatively low
(37.3% at 1 year), suggesting that physicians tended to be
more concerned about the risk of recurrent VTE after
discontinuation of anticoagulation therapy than the risk of
bleeding with anticoagulation. Similarly, a report from the
RIETE Registry reported a high prevalence of anticoagu-
lation therapy beyond 1 year (41.9%) in provoked VTE
patients.?? Clinicians should note that the risk for recurrent
VTE in patients with a transient risk factor is relatively low
and long-term anticoagulation is associated with a known
increased risk for bleeding.

The current guidelines recommend extended or indefinite
anticoagulation therapy for patients without a transient
risk factor or with previous VTE if they are low risk of
bleeding.3¢ However, no clinical predictor of bleeding for
VTE patients treated by anticoagulation therapy has been
adequately validated.? Also, several clinical predictors of
recurrent VTE for unprovoked VTE patients have been
developed to identify patients who can safely cease antico-
agulation therapy, although they are not adequately
validated and are not often implemented in current daily
clinical practice.2*2¢ Thus, there is still no general agreement
on how long those patients need to receive anticoagulation
therapy. A previous randomized clinical trial for unpro-
voked DVT reported that the clinical benefit associated
with extending the duration of anticoagulation therapy to 1
year is not maintained after discontinuation of anticoagu-
lation therapy.?” The current study showed that anticoagu-
lation therapy was gradually discontinued for unprovoked
VTE patients over time, and more than half of the reasons
for discontinuation were the physician’s judgment in the
absence of adverse events. The risk of recurrent VTE
beyond 1 year was considerably lower in patients on anti-
coagulation than that in patients off anticoagulation at 1
year, suggesting the potential benefit of extended anticoagu-
lation therapy beyond 1 year in patients with unprovoked
VTE.

Active cancer is a strong risk factor for recurrent VTE,
and current clinical guidelines recommend indefinite anti-
coagulation therapy for active cancer patients with a low
risk of bleeding, although the prognosis of VTE patients
with active cancer has not been adequately studied yet.3-¢
Unexpectedly, the current study showed that anticoagula-
tion therapy was discontinued most frequently in active
cancer patients, despite a high risk of recurrent VTE, partly
because active cancer patients are generally considered to be
at high risk for bleeding from the tumor, surgical procedure,
and cancer-related thrombocytopenia.2® Actually, the
current study showed the highest rate of major bleeding in
active cancer patients and discontinuation because of a
bleeding event accounted for nearly one-third of the
discontinuation in active cancer patients. Furthermore, the
current study also showed extremely high rates of death
(49.6% at 1 year). Consistent with the current study, a
study reported that the median survival time of cancer
patients with VTE was only 5.2 months for DVT and 3.0
months for PE, suggesting that cancer patients have an

extremely high mortality rate if they are complicated with
VTE.? There was no difference in the incidence of recurrent
VTE between patients on and off anticoagulation at 1 year
among patients with active cancer, which might be contrary
to the general expectation. The most likely explanation for
this result might be that a certain proportion of active
cancer patients beyond 1 year could be under good control
in terms of cancer status with a reduced risk of recurrent
VTE. For the decision-making on the duration of antico-
agulation therapy in active cancer patients therefore, it
might be important to consider not only the bleeding and
mortality risk, but also the risk of recurrent VTE based on
the cancer status of the individual patient.

Study Limitations

First, this was a retrospective cohort study with the limita-
tions inherent to observational study design. The decisions
regarding the intensity and duration of anticoagulation
therapy beyond the acute phase were left to the discretion
of the attending physicians. Second, demographics, practice
patterns as well as clinical outcomes in patients with VTE
in Japan may be different from those outside Japan. In
particular, the difference in the prevalence of thrombophilia
could have a certain influence on clinical outcomes. There
are few patients with homozygous factor V Leiden or
homozygous prothrombin G20210A among Asians, but
both conditions are more common in Caucasians.3® Third,
because the use of low-molecular-weight heparin for VTE
was not covered by Japanese national insurance, warfarin
was mostly used as the anticoagulation therapy beyond the
acute phase for patients with active cancer, although low-
molecular-weight heparin is recommended over warfarin
in the Western guidelines.3® Fourth, the recommended
target INR for VTE in the Japanese guidelines is 2.0 (range,
1.5-2.5), which is lower than the target value (INR, 2.5;
range, 2.0-3.0) used in other Western countries. The lower
target INR had some influence on clinical outcomes.
Finally, the cancer status was not evaluated after the index
VTE event, and we could not assess the influence of the
course of cancer on clinical outcomes.

Conclusions

In real-world VTE patients, the duration of anticoagulation
therapy varied widely, in discordance with current guideline
recommendations. Optimal duration of anticoagulation
therapy should be defined according to the risk of recurrent
VTE and bleeding as well as of death.
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