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The optimal duration of anticoagulation after a first episode of unpro-
voked deep-vein thrombosis is uncertain. We aimed to assess the
benefits and risks of an additional 18 months of treatment with war-

farin versus placebo, after an initial 6 months of anticoagulation for a first
unprovoked proximal deep-vein thrombosis. We conducted a multicenter,
randomized, double-blind, controlled trial comparing an additional 18
months of warfarin with placebo in patients with a unprovoked proximal
deep-vein thrombosis initially treated for 6 months (treatment period: 18
months; follow up after treatment period: 24 months). The primary out-
come was the composite of recurrent venous thromboembolism or major
bleeding at 18 months. Secondary outcomes were the composite at 42
months, as well as each component of the composite, and death unrelated
to pulmonary embolism or major bleeding, at 18 and 42 months. All out-
comes were centrally adjudicated. A total of 104 patients, enrolled between
July 2007 and October 2013 were analyzed on an intention-to-treat basis;
no patient was lost to follow-up. During the 18-month treatment period,
the primary outcome occurred in none of the 50 patients in the warfarin
group and in 16 out of 54 patients (cumulative risk, 29.6%) in the placebo
group (hazard ratio, 0.03; 95% confidence interval: 0.01 to 0.09; P<0.001).
During the entire 42-month study period, the composite outcome occurred
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Introduction

Patients with unprovoked venous thromboembolism
have a high risk of recurrence after short-term oral antico-
agulant therapy for 3 to 6 months.1-7 Current guidelines
suggest indefinite anticoagulation in these patients,
although this is supported by only a moderate level of evi-
dence.8

Extending anticoagulation beyond 6 months of therapy
is highly effective in preventing recurrent venous throm-
boembolism as long as treatment is maintained, but
exposes patients to an increased risk of bleeding propor-
tionate to treatment duration.1-7,9-14

Only a few randomized trials have followed patients
during a substantial period (up to 1 or 2 years) after stop-
ping anticoagulation to determine whether or not the ben-
efit of extended anticoagulant therapy is maintained.5-7,15 In
a recent randomized trial comparing an additional 18
months of warfarin with placebo after a first episode of
unprovoked pulmonary embolism initially treated for 6
months, we confirmed that the benefit of extended thera-
py was not maintained during a 2-year follow-up period
after discontinuing anticoagulation.7 However, although
the rate of recurrent venous thromboembolism after an
unprovoked pulmonary embolism has been reported to be
close to that observed after an unprovoked deep-vein
thrombosis, there is evidence that the case-fatality rate of
recurrence is about 4-fold higher after pulmonary
embolism than after deep-vein thrombosis.16,17

Consequently, findings concerning unprovoked pul-
monary embolism might not apply to patients with
unprovoked deep-vein thrombosis.14

We therefore conducted a multicenter, randomized,
double-blind trial in patients with a first episode of unpro-
voked proximal deep-vein thrombosis given an initial 6-
month course of oral anticoagulant therapy, to assess the
benefits and risks of an additional 18 months of treatment
with warfarin versus placebo during the study treatment
period and during the 24 months following treatment dis-
continuation. A further aim was to compare the therapeu-
tic effect of an additional 18 months of treatment in
patients presenting unprovoked deep-vein thrombosis
with that observed in the PADIS-PE trial.7

Methods

Ethical review and study organization
The Prolonged Anticoagulation During Eighteen Months versus

Placebo After Initial Six-Month Treatment for a First Episode of
Idiopathic Deep-Vein Thrombosis (PADIS-DVT) study was con-
ducted in accordance with the ethical principles stated in the
Declaration of Helsinki, Good Clinical Practice, and relevant
French regulations regarding ethics and data protection. The pro-
tocol and all amendments were approved by a central independ-

ent Ethics Committee and written informed consent was obtained
from all patients before randomization. The study was supervised
by an academic steering committee. Study outcomes (recurrence,
bleeding and death) were periodically reviewed by an independ-
ent data and safety monitoring committee. The role of this com-
mittee was to monitor the progress of the trial and to recommend
study discontinuation to the steering committee if it considered
that patients’ safety was compromised. The University Hospital
of Brest, the study sponsor, had no role in the design or conduct of
the trial, data analysis, or preparation of the manuscript.

Participants
Patients aged 18 years or older who had experienced a first

episode of symptomatic unprovoked proximal deep-vein throm-
bosis and had been initially treated without interruption for 6
(range, 5.5 to 7) months with a vitamin K antagonist [target
International Normalized Ratio (INR), 2.0 to 3.0] were eligible for
inclusion. Unprovoked proximal deep-vein thrombosis was
defined as objectively confirmed symptomatic deep-vein throm-
bosis located in the popliteal vein or above18 occurring in the
absence of any major reversible risk factor for venous thromboem-
bolism within 3 months before diagnosis and in the absence of
active cancer or cancer resolved within less than 2 years prior to
the diagnosis of the venous thromboembolism. Reversible risk
factors included surgery with locoregional or general anesthesia
lasting over 30 min, trauma with or without lower limb immobi-
lization in a plaster cast, and bed-rest for more than 72 h.4,7,8

Estrogen-containing contraception (used by 6 women) was not
considered as a major reversible risk factor. No deep-vein throm-
bosis was related to prolonged travel or hormone replacement
therapy. All the index proximal deep-vein thromboses were objec-
tively diagnosed using leg vein ultrasound.18

The main exclusion criteria were: previous confirmed pul-
monary embolism or proximal deep-vein thrombosis, concomi-
tant symptomatic pulmonary embolism, recurrent venous throm-
boembolism or bleeding during the initial 6 months of anticoagu-
lation, known major thrombophilia, indication for vitamin K
antagonist therapy for reasons other than venous thromboem-
bolism, increased bleeding risk, and life expectancy <18 months
(see the Online Supplement for the full list).

All participants were ambulatory patients enrolled in eight
French hospital centers from July 13th, 2007 to October 16th, 2013
(last patient/last visit: December 31st, 2016).

Randomization, masking and interventions
Except for the study population, the PADIS-DVT trial design

was similar to the previously published PADIS-PE trial.7 After the
initial 6 months of anticoagulation, patients were included and
randomized to receive either warfarin (target INR, 2.0 to 3.0) or
placebo (target sham INR, 2.0 to 3.0) for an additional 18 months
using a central computerized internet-based system. Based on a
computer algorithm, the randomization list was generated by an
independent statistician (ClinInfo SA, Lyon, France) in randomly
permuted blocks of four or six, with stratification by center. This
list was forwarded to a central anticoagulation clinic not involved

in 14 patients (cumulative risk, 36.8%) in the warfarin group and 17 patients (cumulative risk, 31.5%) in the
placebo group (hazard ratio, 0.72; 95% confidence interval: 0.35-1.46). In conclusion, after a first unprovoked
proximal deep-vein thrombosis initially treated for 6 months, an additional 18 months of warfarin therapy
reduced the composite of recurrent venous thrombosis and major bleeding compared to placebo. However,
this benefit was not maintained after stopping anticoagulation. Clinical registration: this trial was registered at
www.clinicaltrials.gov as #NCT00740493.



in the patients’ care, before enrollment of the first patient.
Patients were provided with numbered supplies of study drug

containing either warfarin tablets of 2 mg and 5 mg or visually
identical placebo tablets (packaged at the sponsor's central phar-
macy). On day 0 (date of randomization), all patients underwent
laboratory testing (including D-dimer measurement) and leg ultra-
sound examination. Screening for thrombophilia was performed
at the time of statistical analysis from centralized frozen blood
samples taken on day 0.

After written informed consent had been obtained, all study
INR values were determined at each patient’s usual local laborato-
ry and were sent directly to the central anticoagulation clinic, with
patients and investigators remaining unaware of the local results
in order to maintain the double-blind condition. For patients
assigned to warfarin, the clinic returned the true INR results to
investigators for dose adjustments. For those assigned to placebo,
the clinic substituted computer-generated sham INR results. The
frequency of INR monitoring was left to the investigators’ discre-
tion, but was mandatory at least monthly and after each change in
dose or concomitant therapy. 

After the end of the treatment period, all patients were followed
for an additional period of 24 months without anticoagulant ther-
apy. Visits were scheduled at 3, 6, 12, 18, 30 and 42 months, and
phone call contacts at 24 and 36 months.

Outcome measures
The primary outcome was the composite of symptomatic

recurrent venous thromboembolism (including objectively con-
firmed non-fatal symptomatic pulmonary embolism or proximal
deep-vein thrombosis or fatal venous thromboembolism) and
non-fatal or fatal major bleeding, up to 18 months after inclusion.
This composite outcome and its components were also assessed
during the entire study period (i.e. up to 42 months). Other sec-
ondary outcomes were death unrelated to pulmonary embolism
or major bleeding during the 18-month treatment period and the
entire 42-month study period. Secondary outcomes were speci-
fied in the statistical analysis plan (see Online Supplement) after the
protocol was finalized, but before the database was locked and
any data were analyzed.

Symptomatic recurrent deep-vein thrombosis or pulmonary
embolism was objectively confirmed by ultrasonography, ventila-
tion/perfusion lung scanning, spiral computerized tomography
angiography, or autopsy, or in the event of sudden death for which
no cause other than pulmonary embolism could be identified.18-20

Bleeding was considered as major according to the International
Society of Thrombosis and Haemostasis definition (see Online
Supplement).21 The American College of Chest Physicians (ACCP)
bleeding score, initially unplanned, was calculated at the time of
statistical analyses using prospectively recorded variables.8 All out-
comes were adjudicated blindly by an independent central critical
events committee. This committee had full access to any relevant
medical reports and images from objective tests to adjudicate sus-
pected events notified by investigators or detected during routine
site monitoring.

Sample size and statistical methods
The trial was designed to demonstrate superiority of warfarin

over placebo in preventing the composite primary outcome during
the 18-month study treatment. Based on previous studies,1-7 with
placebo we assumed rates of 9% per year of recurrent venous
thromboembolism and 1% per year of major bleeding, yielding a
15% rate of the composite outcome at 18 months; corresponding
assumptions with warfarin were 1% per year and 3% per year,
yielding a 6% rate of the composite outcome at 18 months. A
sample size of 178 patients per group therefore had 80% power to

detect a statistically significant difference between groups (at a
two-sided 5% level of significance). Taking into account an antic-
ipated 5% rate of patients lost to follow-up, a total sample of 374
patients was required.

In October 2013, after inclusion of the first 104 patients, the
steering committee decided to end enrollment of patients into
the study, as recommended by the data and safety monitoring
committee in view of the slow recruitment rate that made reach-
ing the expected sample size unfeasible. It is important to note
that this recommendation was not prompted by any efficacy or
safety issue. The data and safety monitoring committee also rec-
ommended that all included patients be followed until the last
visit at 42 months, as originally planned in the protocol. These
decisions were renewed every year and confirmed until the last
included patient attended the last pre-planned visit at 42 months
of follow up. 

All analyses were performed on the intention-to-treat popula-
tion, i.e. all randomized patients. Time-to-event outcomes were
estimated by the Kaplan-Meier method, and between-group com-
parisons were performed using the log-rank test. The hazard ratio
(HR) and corresponding 95% confidence interval (CI) were calcu-
lated. If any baseline characteristic was differently distributed
between the two groups (P<0.05 by the Fisher exact test, or
Student t-test where appropriate), the comparisons were adjusted
on the variables concerned using a Cox proportional hazards
regression model. Time within the therapeutic INR range was cal-
culated using standard methods,22 with corrections for planned
interruptions of study drug. Finally, we combined the results from
the PADIS-PE7 and PADIS-DVT studies by performing a meta-
analysis of the log hazard ratios for the treatment effect on out-
come from each study weighted by their inverse variances. All
tests were two-sided and a P-value of less than 0.05 was consid-
ered to be statistically significant. Statistical analyses were per-
formed using SAS V9.4 software (SAS Institute, Cary, NC, USA).

Results

Between July 2007 and October 2013, 104 patients were
enrolled, 50 being randomized to warfarin and 54 to place-
bo. Of these patients, 102 (98.1%) attended the 18-month
visit and 100 (96.2%) the 42-month visit; no patient was
lost to follow up (Figure 1 and Online Supplementary Table
S1). The median follow up (interquartile range) was 23.6
(23.2-24.1) months after the treatment period, and 41.2
(40.9-41.6) months overall. Baseline characteristics were
similar between the two groups (Table 1).

Treatment and evaluation of International Normalized
Ratios

The median study treatment duration was similar in the
two groups (warfarin: 17.5 months; placebo: 17.2
months). Double-blind treatment was permanently dis-
continued in six warfarin-treated patients (none with
recurrent venous thromboembolism or major bleeding, all
6 discontinuing for other reasons), and 21 placebo-treated
patients (16 with confirmed recurrent venous throm-
boembolism, none experiencing major bleeding and 5 dis-
continuing for other reasons). Of the six patients on war-
farin who discontinued the study treatment for reasons
other than major bleeding, two continued to receive anti-
coagulant therapy; of the five patients on placebo who
discontinued for other reasons, two started anticoagulant
therapy. The median interval between INR measurements
was 19.5 days and 20.5 days for warfarin- and placebo-
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treated patients, respectively. In the warfarin group, INR
was within the therapeutic range (2.0-3.0] for 70.3% of
the time, being below and above this range for 19.1% and
10.6% of the time, respectively; corresponding figures for
the sham INR in the placebo group were 75.9%, 14.6%
and 9.6%, respectively (Online Supplementary Table S2). 

Clinical outcomes during the study treatment period 
During the 18-month study treatment period, the pri-

mary outcome occurred in none of the 50 patients in the
warfarin group and in 16 of 54 patients in the placebo

group (cumulative risk, 29.6%; 28.3 events per 100 per-
son-years), resulting in a relative risk reduction of 97% in
favor of warfarin (HR, 0.03; 95% CI: 0.01-0.51; P<0.001)
(Table 2). As no major bleeding occurred in either group,
the primary outcome was driven solely by the occurrence
of symptomatic recurrent venous thromboembolism. All
16 episodes of symptomatic recurrent venous throm-
boembolism reported in the placebo group were unpro-
voked: one was fatal pulmonary embolism, 13 were iso-
lated deep-vein thrombosis (2 contralateral and 11 ipsilat-
eral) and two were non-fatal pulmonary embolism (1 was
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Figure 1. Patients’ flow through the study.



associated with an ipsilateral deep-vein thrombosis and 1
with a contralateral deep-vein thrombosis).

Clinical outcomes after the study treatment period
During the 24-month follow up after study treatment

discontinuation, the composite outcome occurred in 14
patients in the warfarin group (cumulative risk, 26.3%;
16.5 events per 100 person-years) and in one patient in the
placebo group (cumulative risk, 2.0%; 1.0 events per 100
person-years) (Table 2). In the warfarin group, sympto-
matic recurrent venous thromboembolism occurred in 14
patients, all in the absence of anticoagulation, and in 12
(86.0%) cases was unprovoked. Of these 14 recurrences
13 were non-fatal isolated deep-vein thrombosis (6 con-
tralateral and 7 ipsilateral), and one was non-fatal pul-
monary embolism. In the placebo group, symptomatic
recurrent venous thromboembolism occurred in one
patient as an isolated ipsilateral deep-vein thrombosis, in
the absence of anticoagulation, and was unprovoked and
non-fatal. In the warfarin group, one patient had non-fatal
major bleeding on warfarin. 

Clinical outcomes during the entire study period
Overall, the composite outcome of recurrent venous

thromboembolism or major bleeding occurred in 14 war-
farin-treated patients (cumulative risk, 36.8%; 11.2 events
per 100 person-years) and 17 placebo-treated patients
(cumulative risk, 31.5%; 12.9 events per 100 person-
years), resulting in a non-significant difference (HR, 0.72;
95% CI: 0.35-1.46) (Table 2, Figure 2). Figure 2 shows the
time course of the composite outcome. Results of pre-
specified subgroup analyses on the composite outcome
during the treatment and entire study periods were consis-
tent with the overall treatment effect (Online
Supplementary Figures S1A and S2B).

Meta-analysis
The combined results of the PADIS-DVT and PADIS-PE7

trials showed a significant reduction of 87% in the rate of
the composite outcome and of 93% in the rate of recur-
rent venous thromboembolism during the 18-month treat-
ment period. A non-significant reduction of 27% in the
rate of the composite outcome and of 32% in the rate of
recurrent venous thromboembolism was observed over
the 42-month study period (Figure 3).

Discussion

In this multicenter, randomized, double-blind trial in
patients having completed 6 months of oral anticoagula-
tion for a first episode of unprovoked proximal deep-vein
thrombosis, an additional 18 months of warfarin therapy,
as compared to placebo, was associated with a major 97%
relative reduction in the risk of the composite endpoint of
recurrent venous thromboembolism and major bleeding.
However, this benefit was not maintained after anticoag-
ulation was stopped.

In comparison with the PADIS-PE study,7 a similarly
designed trial in patients with a first unprovoked pul-
monary embolism, and other randomized studies having
evaluated prolonged anticoagulation after unprovoked
venous thromboembolism,4-6 we found an unexpectedly
high risk of recurrent venous thromboembolism in the
placebo group (cumulative risk of 37% at 18 months after

Table 1. Baseline characteristics of study participants according to random-
ized assignment.a

                                                                              Warfarin                  Placebo
                                                                                (N=50)                    (N=54)

Age, mean (SD), years                                                    59.0 (17.2)                  61.5 (14.5)
>65 years, n. (%)                                                            19 (38.0)                     29 (53.7)

Female, n. (%)                                                                   19 (38.0)                     15 (27.8)
Body-mass index, mean (SD), kg/m2                           26.8 (4.9)                    26.4 (3.2)
≥30 kg/m2, n. (%)                                                             11 (22.0)                      6 (11.1)

Creatinine clearance category,b no. (%)                                                                    
<30 mL/min                                                                        1 (4.8)                         0 (0.0)
≥30 and <50 mL/min                                                       5 (23.8)                        1 (3.4)
≥50 mL/min                                                                      15 (71.4)                     28 (96.6)

Medical conditions, n. (%)                                                                                           
Previous cancerc                                                                2 (4.0)                         4 (7.4)
Previous distal DVT                                                         6 (12.0)                       7 (13.0)

or superficial-vein thrombosis
Chronic heart failure                                                        3 (6.0)                         0 (0.0)
Chronic respiratory failure                                            7 (14.0)                       9 (16.7)

Extent of DVT at diagnosis                                                                                            
Common femoral vein                                                   19 (40.4)                     15 (27.8)
Superficial femoral vein                                                15 (31.9)                     23 (42.6)
Popliteal vein                                                                    13 (27.7)                     16 (29.6)

Characteristics of DVT at inclusion                                                                           
Residual DVTd, n. (%)                                                     27 (55.1)                     32 (59.3)
Villalta score, median (IQR)                                     1.0 (0.0-4.0)                1.0 (0.0-4.5)

0-4                                                                                     43 (86.0)                     39 (75.0)
5-9                                                                                      6 (12.0)                      10 (19.2)
10-14                                                                                   1 (2.0)                         2 (3.8)
≥15                                                                                           0                              1 (1.9)

D-dimer levele, mean (SD), ng/mL                          327.4 (315.3)              287.0 (227.5)
Minor thrombophiliaf, n. (%)                                        8 (16.0)                       8 (15.4)
Major thrombophiliaf,n. (%)                                          9 (18.0)                      14 (26.9)

Treatment of DVT prior to randomization                                                                
Warfarin, n. (%)                                                               25 (50.0)                     28 (51.9)
Fluindione, n. (%)                                                           26 (52.0)                     26 (48.1)
Acecoumarol, n. (%)                                                              0                                    0
Duration of initial anticoagulation,                             6.4 (0.7)                      6.3 (0.5)

mean (SD), months 
Mean (SD) percentage time                                      68.7 (26.4)                  74.6 (21.0)

in therapeutic INR range                                                     
Use of compression stockings, n. (%)                      49 (98.0)                     49 (90.7)

Main concomitant treatments, n. (%)                                                                       
Antiplatelet agent                                                              2 (4.0)                         5 (9.3)
Statins                                                                                  4 (8.0)                         5 (9.3)
Estrogen-containing contraception                              4 (8.0)                         2 (3.7)

ACCP bleeding risk at inclusiong, n. (%)                                                                    
Low (no risk factor)                                                        5 (26.3)                       7 (26.9)
Moderate (1 risk factor)                                                5 (26.3)                       5 (19.2)
High (≥2 risk factors)                                                     9 (47.4)                      14 (53.8)

aDenominators may be lower than 50 and 54 due to missing data for some variables. Baseline
characteristics of the two groups were compared using the Student t-test for quantitative vari-
ables and Fisher exact test for qualitative variables. None of the resulting P values was <0.05.
bCreatinine clearance was estimated by the Cockcroft-Gault method; creatinine clearance val-
ues were available for only 21 patients in the warfarin group and 29 patients in the placebo
group. cCancer resolved more than 2 years prior to the patients’ inclusion. dResidual deep-vein
thrombosis, assessed using bilateral compression ultrasonography, was defined by the pres-
ence of persistent, non-full compressibility of a proximal deep-vein that was initially non-com-
pressible in one or two lower limbs. eD-dimer level was measured before randomization while
patients were receiving vitamin K antagonist therapy. fScreening for thrombophilia was per-
formed at the time of statistical analysis from centralized frozen blood samples taken on day
0. Thrombophilia was defined as minor if patients had either heterozygous factor V Leiden or
heterozygous G20210A prothrombin gene variant or elevated factor VIII (90th percentile).
Thrombophilia was defined as major if patients had antithrombin or protein C or protein S
deficiency or lupus anticoagulant or anticardiolipin antibodies (99th percentile) or homozy-
gous factor V Leiden or combined thrombophilia (details are provided in Online
Supplementary Table S3).  gThe American College of Chest Physicians (ACCP) score was cal-
culated at the time of the statistical analysis, using the patients’ baseline characteristics.
Definitions and references are provided in the Online Supplement. SD: standard deviation;
DVT: deep-vein thrombosis; IQR: interquartile range; INR: International Normalized Ratio.
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Table 2. Primary and secondary outcomes according to study group assignment.
                                                                                               Warfarin                               Placebo                    Hazard Ratio                      P Valuea

                                                                                                (N=50)                                 (N=54)                        (95% CI)a

                                                                                      171.5 person-years              186.1 person-years
                                                                      N. with event(s) (%)a                                                 

During the study treatment period of 18 months                                                                                                                                                                 
Primary composite outcome,b n. (%)                                                 0 (0.0)                                       16 (29.6)                    0.03 (0.01 to 0.51)                         <0.001
Recurrent venous thromboembolism, n. (%)                                  0 (0.0)                                       16 (29.6)                    0.03 (0.01 to 0.51)                         <0.001

Fatal pulmonary embolismc                                                                     0                                                    1                                                                                           
Symptomatic non-fatal pulmonary embolism                                     0                                                    2                                                                                           
Symptomatic proximal deep-vein thrombosis                                    0                                                   12                                                                                          
Symptomatic distal deep-vein thrombosis                                          0                                                   1d                                                                                          

Major bleeding, no. (%)                                                                              0                                                    0                                           -                                           0.22
Fatal                                                                                                              0                                                    0                                                                                           
Non-fatal                                                                                                      0                                                    0                                                                                           

Death from causes other than VTE                                                    0 (0.0)                                         1 (1.9)                                      -                                           0.33
or major bleeding, n. (%)
During the entire study period of 42 months                                                                                                                                                                          
Composite outcome, n. (%)                                                               14 (36.8)                                     17 (31.5)                    0.72 (0.35 to 1.46)                           0.36
Recurrent VTE, n. (%)                                                                        14 (36.8)d                                    17 (31.5)                    0.72 (0.35 to 1.46)                           0.36

Fatal pulmonary embolismc                                                                    0                                                    1                                                                                           
Symptomatic non-fatal pulmonary embolism                                     1                                                    2                                                                                           
Symptomatic proximal deep-vein thrombosis                                   12                                                  13                                                                                          
Symptomatic distal deep-vein thrombosis                                         1d                                                 1d                                                                                          

Major bleeding, n. (%)                                                                          1 (2.0)e                                        0 (0.0)                                      -                                           0.31
Fatal                                                                                                              0                                                    0                                                                                           
Non-fatal                                                                                                       1                                                    0                                                                                           

Death from causes other than VTE
or major bleeding, n. (%)                                                                      1 (2.0)                                         2 (3.8)                      0.52 (0.05 to 5.73)                           0.59

aPercentages are Kaplan-Meier estimates; all confidence intervals and P values were estimated using a Cox proportional hazards regression model. bThe primary outcome was
the composite of symptomatic recurrent venous thromboembolism (including objectively confirmed non-fatal symptomatic pulmonary embolism or proximal deep-vein throm-
bosis or fatal venous thromboembolism) and non-fatal or fatal major bleeding up to 18 months. cSudden death classified as fatal pulmonary embolism by the Critical Events
Committee. dFor two patients, symptomatic recurrent venous thrombosis occurred as contralateral distal deep-vein thrombosis; these two events were validated by the independ-
ent Critical  Events Committee. eOne patient experienced recurrent venous thromboembolism 24 months after warfarin was discontinued owing to major bleeding. The same
patient experienced rectorrhagia 10 months later (at 968 days), associated with a fall in hemoglobin level ≥2 g/dL, and requiring transfusion of two units of packed red cells.
HR: hazard ratio; 95% CI: 95% confidence interval; VTE: venous thromboembolism.

Figure 2. Kaplan-Meier estimates of the probability of the composite outcome of recurrent venous thromboembolism and major bleeding during the entire study
period, according to study group. The unadjusted hazard ratios (95% confidence interval) warfarin/placebo were 0.03 (0.01 to 0.51) during the treatment period and
0.72 (0.35 to 1.46) during the entire study period.



inclusion). This observation is likely related to selection
biases. First, at the time of study initiation, French national
guidelines recommended 6 months of anticoagulation for
a first unprovoked deep-vein thrombosis, making physi-
cians reluctant to expose patients to an additional 18
months of treatment.23 Second, in France, relatively few
patients with deep-vein thrombosis are currently referred
to hospital centers, the vast majority being treated by
community practitioners. Consequently, not only was
recruitment much slower than expected but also mainly
patients at high risk of recurrence were considered for
inclusion, a factor consistent with the high prevalence of
major thrombophilia in our study population (22%).
Although one could argue that such patients should have
been excluded from the PADIS-DVT trial, systematic
screening for thrombophilia was not a prerequisite for eli-

gibility (see Online Supplement) and such a high prevalence
of major thrombophilia is consistent with other studies on
unprovoked VTE (e.g.; 8% and 15% of antiphospholipid
antibodies, homozygous factor V Leiden or homozygous
G20218A prothrombin variant in the LAFIT and ELATE
trials, respectively)4,9 in which systematic detection of
thrombophilia was not required.4,7,9,24 Nevertheless,
extended warfarin therapy (for a target INR of 2.0 – 3.0)
dramatically reduced the risk of recurrent venous throm-
boembolism during the study treatment period to an
extent similar to that observed in the PADIS-PE trial
(Figure 3) and other trials on extended warfarin therapy.4-7

As previously reported,4-7 the risk of recurrence in the
placebo group was greatest during the first months after
stopping anticoagulation (cumulative risk, 38.7%, 95%
CI: 19.1-58.3 at 12 months) and then increased linearly by
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Figure 3. Meta-analysis of the PADIS-PE and PADIS-DVT
studies. Pooled hazard ratios were calculated for the com-
posite of recurrent venous thromboembolism and major
bleeding and for the recurrent venous thromboembolism
component. The pooled hazard ratio for the component of
major bleeding is not reported as there was no major
bleeding in the placebo group of the PADIS-DVT trial. HR:
hazard ratio; 95% CI: 95% confidence interval; PE: pul-
monary embolism; DVT: deep-vein thrombosis.



2-3% per year. The risk of recurrence in the warfarin
group was lower than in the placebo group during the first
months after anticoagulation discontinuation (cumulative
risk, 9.4; 95% CI: 2.87-15.9 at 12 months); however, if no
rebound effect was observed as compared to the risk of
recurrence in the placebo group in the first months follow-
ing randomization, this risk increased linearly throughout
the 24-month post-treatment period, resulting in an annu-
al incidence of recurrence close to that observed in the
placebo group during the entire study period. Finally, the
loss of extended therapy benefit after cessation of antico-
agulation corroborates that observed in other randomized
trials evaluating extended therapy in patients with unpro-
voked venous thromboembolism.4-7

Finally, our results suggest that patients with a first
episode of unprovoked proximal deep-vein thrombosis
should receive indefinite anticoagulation; however, such
an assumption is tempered by the following observation.
Consistent with the results of the PADIS-PE and other tri-
als,4-7,16 venous thromboembolism predominantly recurred
in the same form as the index episode: regardless of
whether patients had been treated for 6 or 24 months,
90% of recurrences were symptomatic deep-vein throm-
bosis, of which 3% (1 of 31 episodes) were fatal, and 97%
of all recurrences were unprovoked. Thus, most recur-
rences were certainly unpreventable but they represented
the less severe form of venous thromboembolism. 

Our study had several strengths: (i) we used a double-
blind, randomized design in a carefully predefined and
characterized population; (ii) we achieved a very long and
complete follow-up for all patients included; (iii) patients
adhered closely to the study protocol during the treatment
period and subsequent follow-up; and (iv) all outcomes
were reviewed and validated blindly by an independent
centralized adjudication committee.

The most important limitation is the small sample size of
the study due to the premature discontinuation of study
enrollment decided by the steering committee. This decision
respected the safety committee’s recommendations based
on the slow recruitment rate, rendering attainment of the
expected sample size unrealistic. However, all patients

included had a complete follow up and our relative risk
reduction estimates are consistent with those reported in
our previous study in patients with unprovoked pulmonary
embolism and other studies.4-6 Another limitation is that the
primary outcome included two different outcome measures
that may not be clinically equivalent, as the case-fatality rate
of recurrent deep-vein thrombosis is inferior to that of major
bleeding.15 However, the advantage of the composite end-
point is to provide a net benefit estimate encompassing the
two main complications of venous thrombosis management
(i.e., recurrent thrombosis and bleeding). In this setting, our
results were essentially driven by a strong increase in the risk
of recurrence that was unlikely to be offset by the risk of
bleeding. Furthermore, a D-dimer-guided strategy was not
used in our study, but this was not recommended when we
designed the protocol and is still considered controversial.25,26

Lastly, extended therapy was evaluated using warfarin, not
with direct oral anticoagulants. Our results suggest that
patients such as ours require continued treatment. Whether
direct oral anticoagulants, at full or low dose,10-12 could con-
stitute an effective and safe alternative to warfarin or could
be tailored according to patients’ risk factors (including ele-
vated D-dimer levels),27 will need further investigation.

In conclusion, after a first episode of unprovoked proxi-
mal deep-vein thrombosis initially treated for 6 months,
the major benefit of an additional 18 months of treatment
with warfarin on the composite of recurrent venous
thromboembolism and major bleeding was not main-
tained after discontinuation of anticoagulant therapy.
Extended therapy did not modify the clinical presentation
of recurrence, i.e., mostly unprovoked non-fatal proximal
deep-vein thrombosis. Whether these findings apply to
direct oral anticoagulants remains to be determined.
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