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ABSTRACT
Background
Venous thromboembolism (VTE) is a common complication in cancer patients. Standard 
treatment with (low molecular weight) heparin followed by vitamin K antagonists is 
frequently complicated by bleeding and recurrent VTE in these patients.
Methods
We conducted a post hoc analysis in the subgroup of cancer patients included in the Van 
Gogh DVT clinical trial. Patients with DVT were randomized to standard treatment or a 
once-weekly subcutaneous injection of idraparinux (2.5 mg), a synthetic pentasaccharide. 
Outcomes were e�  cacy (recurrent VTE), safety (bleeding) and overall survival a� er a 
treatment period of 3 to 6 months.
Results
421 cancer patients were included of whom 221 received idraparinux and 201 were 
allocated to standard therapy for an intended duration of 3 months (8%) or 6 months 
(92%). In the la� er, within six months following randomization, a recurrent VTE was 
observed in 2.5% of the idraparinux recipients compared to 6.4% in the standard therapy 
group (hazard ratio 0.39, 95% CI; 0.14-1.11). The rate of bleeding was comparable during 
the six month treatment period (odds ratio 0.89, 95% CI; 0.50-1.59). The outcomes were 
similar when the analysis was done at 3 months a� er randomization in all randomized 
patients. Of patients allocated to idraparinux, 22.7% (n=50) died as a consequence of 
adverse event (s) that occurred during the study period compared to 48 patients (23.9%) 
in the standard treatment group (hazard ratio 0.99, 95% CI; 0.66-1.48). 
Conclusion
No safety or survival di� erences were observed between cancer patients with DVT 
treated with idraparinux for six months compared to standard therapy. There was a trend 
for less recurrent VTE in the idraparinux group, but this � nding should be considered 
hypothesis generating because of study limitations.  
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INTRODUCTION 
Of patients presenting with venous thromboembolism (VTE), approximately 15 to 20% 
have cancer [1]. In this group of patients anticoagulant treatment is more o� en complicated 
by bleeding and recurrent VTE compared to non-cancer patients [2;3]. Standard treatment 
has been (low molecular weight) heparin (LMWH) followed by vitamin K antagonists 
(VKA). In recent years, however, cancer patients with VTE increasingly receive long 
term LMWH treatment. Several studies compared standard (LMW)H/VKA treatment in 
cancer patients with VTE to long-term LMWH treatment alone for three to six months [4-
7]. A recent meta-analysis of these studies showed that the rate of recurrent VTE is lower 
in the LMWH recipients compared to those receiving standard treatment (hazard ratio 
0.47, 95% CI; 0.32-0.71), whereas the risk of bleeding was comparable [8]. 
 In addition, LMWH may improve survival of cancer patients with or without 
VTE. A post hoc analysis of the largest trial that compared long term LMWH treatment 
with (LMW)H/VKA in cancer patients with VTE, showed a survival bene� t for the 
LMWH recipients without metastatic disease (hazard ratio, 0.50; 95% CI 0.27-0.95) [9]. 
Di� erent clinical trials evaluating the e� ect of (LMW) heparin on survival in cancer 
patients without VTE also observed an increased survival in the subgroup of patients 
with limited disease at study entry [10]. The molecular e� ects of LMWH on cancer 
growth have been extensively studied, however the precise underlying mechanism(s) 
remains unclear [11].   
 A recent study assessed the e�  cacy and safety of a pentasaccharide, fondaparinux, 
in the initial treatment of VTE in cancer patients (12). Compared to initial treatment with 
(LMW) heparin, no di� erence in e�  cacy, safety and survival was observed. This study 
was small and fondaparinux was given for approximately one week. In the Van Gogh 
clinical DVT trial once-weekly subcutaneous administration of idraparinux, a long-acting 
pentasaccharide with speci� c indirect anti-Xa activity through binding to antithrombin, 
was given for three to six months and had e�  cacy similar to that of (LMW) heparin 
followed by VKA [13]. 
 We performed a post-hoc subgroup analysis of the Van Gogh DVT study to 
compare the e�  cacy and safety of idraparinux to (LMW)H/VKA in the treatment of DVT 
in cancer patients. Furthermore, we evaluated the overall survival in these groups. We 
hypothesized that long-term treatment with idraparinux relative to VKA would result in 
be� er e�  cacy and a possible survival bene� t.
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METHODS
Patients and treatment regimens
The patient eligibility criteria are described in detail in the original Van Gogh DVT 
publication [13]. Brie� y, patients in this trial had acute symptomatic and objectively 
con� rmed deep vein thrombosis of the leg involving the popliteal, femoral, iliac veins or 
the trifurcation of the calf veins, without symptomatic PE. A� er giving informed consent, 
patients were randomly allocated to treatment with idraparinux or standard treatment 
which consisted of initial treatment with (LMW) heparin followed by VKA. Duration of 
study treatment was 3 or 6 months according to the decision of the treating physician. 
Idraparinux was given once weekly in a � xed subcutaneous dose of 2.5 mg. For patients 
with a creatinine clearance of less than 30 ml per minute (as calculated with the Cockcro� -
Gault formula), the second and subsequent doses were 1.5 mg per week. Patients assigned 
to standard treatment received tinzaparin, enoxaparin, or intravenous heparin adjusted 
for the activated partial thromboplastin time ratio (ratio 1.5 to 2.5), followed by warfarin 
or acenocoumarol (international normalized ratio [INR], 2.0 to 3.0), which was started 
within 24 hours a� er randomisation. Heparin was discontinued when the INR was 2.0 or 
more for two consecutive days and the patients had received at least � ve days of initial 
treatment. Therea� er, the INR was determined at least once per month. Study visits were 
scheduled at week 4, week 7 and week 13 and in case of 6-month treatment also at week 
26. All patients were contacted three months a� er the end of the treatment period. In case 
of a suspicion of recurrent VTE the protocol required objective testing. Both patients with 
a history of cancer and those with active cancer at study entry, de� ned as patients with 
active cancer or receiving anti-cancer treatment within six months before randomization, 
were eligible for the present analyses. Unfortunately, no detailed information on cancer 
type and stage or co-medication was collected. 

Outcome assessment and statistical analyses
The primary e�  cacy outcome was symptomatic objectively con� rmed recurrent VTE, 
de� ned as DVT, non-fatal or fatal PE during the entire treatment period. The outcomes for 
the safety analyses were clinically relevant bleeding, subdivided in major and clinically 
relevant non-major bleeding, and all cause mortality. Cause of death was categorized 
as fatal PE, fatal bleeding, cancer, or other established diagnoses. PE was considered 
the cause of death if there was objective documentation or if the cause of death was 
unexplained and PE could not be ruled out. The criteria for the outcome assessment have 
been described in detail [13].

b
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The cumulative incidences were calculated for all outcomes. The 95% con� dence intervals 
for odds ratios and hazard ratios were calculated. Time to event curves for recurrent VTE 
and overall survival were calculated using the Kaplan Meier method. Hazard ratios were 
calculated using the Cox proportional hazards model. Means were compared with the 
Student-t test. The analyses were calculated in the intention to treat population. In the 
Van Gogh DVT trial a total of 421 cancer patients were included. Therefore, this post-hoc 
analysis is under-powered to adequately test the hypothesis of equivalence and should 
be considered as hypothesis generating. 
 The data were gathered and maintained by the sponsor. All suspected outcomes 
were classi� ed by an independent blinded adjudication commi� ee. The original trial was 
sponsored by Sano� -aventis (Paris, France). Their biostatisticians extracted the data of 
the present study. The check of the data and the writing of the � rst and subsequent dra� s 
of the manuscript were performed by the authors. 

RESULTS
Of the 2904 patients included in the Van Gogh DVT study 421 (14.5%) had cancer of 
whom 67% (n=284) had active disease at entry. A total of 220 patients were allocated 
to idraparinux, whereas 201 received (LMW)H/VKA treatment. The baseline clinical 
characteristics were comparable for the two groups (Table 1). A total of 8% of all 
patients were randomized in the 3-month arm, and 92% in the 6-month treatment arm. 
The duration of treatment was similar with a median of 183 days in both groups. Of 
idraparinux recipients 48 patients (22%) stopped the study medication before the end 
of the study compared to 56 (28%) patients in the standard treatment arm. The most 
frequent reasons were adverse events and lack of e�  cacy with similar frequencies in 
the two groups. Most of the patients randomized to standard treatment were initially 
treated with LMWH (93%). Values of INR measured at the end of the initial treatment 
with (LMW) heparin were equal to or higher than 2 in 93% of the patients. During the 
subsequent treatment study period, under VKA alone, the mean Time in Therapeutic 
Range (TTR, i.e. percentage of time spent with INR ranging between 2 and 3) was 55%. 
 Of all patients treated with idraparinux, 5 (2.3%) experienced a recurrent VTE 
within the � rst 3 months a� er randomisation compared to 5.5% (n=11) in the standard 
treatment recipients (odds ratio 0.40, 95% CI; 0.14-1.18). In the patients randomized in 
the 6-month stratum, no additional recurrence was reported between 3 and 6 months 
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a� er randomization in the idraparinux patients, resulting in a recurrence rate of 2.5% 
in the patients treated for six months. One extra recurrence occurred in the standard 
treatment group leading to a recurrence rate of 6.4% in this group (hazard ratio 0.39, 95% 
CI; 0.14-1.11). All recurrences among cancer patients occurred among those with active 
cancer at study entry. The time to recurrence is presented in Figure 1.

Table 1 - Baseline characteristics per treatment group of the cancer patients in the Van 

Gogh DVT study
Idraparinux
N= 220

(LMW)H/VKA
N=201

Absolute di� erence (%) 
(95% CI)

Active cancer 146 (66%) 138 (69%) -2
(-11 to 7)

Men 117 (537%) 104 (52%) -1
(-8 to 11)

Mean age ± SD
(years)

67.8 ± 11.9 67.0 ± 12.5 p= 0.503*

Intended duration of 
treatment – 3 months

21 (10%) 14 (7%) 3
(-3 to 8)

Intended duration of 
treatment – 6 months

199 (91%) 187 (93%) 3
(-3 to 8)

Number of patients 
who completed study 
medication

172 (78%) 145 (72%) -3
(-8 to 3)

* p-value calculated with the student-t test

Among all randomized patients, and within the � rst 3 months a� er randomization, 
clinically relevant bleeding occurred less frequently in the idraparinux treatment arm 
(6.8%; n=15) compared to the standard treatment group (11.9%; n=24), (odds ratio 0.54, 
95% CI 0.27-1.06). This di� erence was due to a higher number of non-major clinically 
relevant bleeding in the standard treatment recipients. In patients randomized in the 
6-month-stratum 13.1% (n=26) of the idraparinux recipients had a clinically relevant 
bleeding compared to 14.4% (n=27) of the patients receiving standard treatment (odds 
ratio 0.89, 95% CI; 0.50-1.59). In 8 patients (4.0%) in the idraparinux group it concerned 
a major bleeding compared to 7 patients (3.7%) in the standard therapy arm (odds ratio 
1.08, 95% CI; 0.38-3.03). Similar bleeding rates were observed within the subgroup of 
patients with active cancer (data not shown).
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6Fig. 1. Time to recurrent venous thromboembolism during the six months a� er randomisation 

in cancer patients with deep vein thrombosis receiving idraparinux or standard therapy for 

three to six months.

Of all idraparinux recipients 50 patients (22.7%) died during the study period (including 
6-month treatment period plus 3-month additional follow up period) compared to 45 
patients (22.4%) in the standard treatment group. Another three patients, all treated 
with (LMW)H/VKA, died a� er the end of study as an outcome of adverse event (s) 
which started which started during the study period, whereas none of the idraparinux 
recipients died during this period (hazard ratio 0.99, 95% CI; 0.66-1.48). The time to 
death is presented in Figure 2. Fatal PE was the cause of death in one of the 50 patients 
(0.5%) in the idraparinux arm, whereas two died due to bleeding (0.9%); Table 2. All 
three patients had active cancer at study entry. In the (LMW)H/VKA group two fatal 
PE’s (1.0%) and four fatal bleedings (2.0%) occurred. One bleeding event was fatal for 
a patient without active cancer, the other events were reported in cancer patients with 
active disease. Cancer related death occurred in 18.6% (41/220) and 16.4% (33/201) of 
the included patients, respectively. In both groups two patients without active disease 
at the start of the study period died because of active cancer. In both treatment arms six 
patients died due to another known cause.
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DISCUSSION
The present analysis of long term anticoagulant treatment in cancer patients with DVT 
showed a trend for a lower rate of recurrent VTE during a six-month treatment period in 
the patients treated with idraparinux relative to standard treatment with (LMW) heparin 
followed by VKA (odds ratio 0.39, 95% CI; 0.14-1.18). Regarding safety no di� erences 
were observed. The number of major and all clinically relevant bleeding, were comparable 
between the two groups (odds ratio 1.08, 95% CI; 0.38-3.03 and odds ratio 0.89, 95% 
CI; 0.50-1.59, respectively). Also, overall survival was similar (hazard ratio 0.99, 95% CI; 
0.66-1.48) (Figure 2).
 
Table 2 - Cause of death of the cancer patients who died during the six-month treatment 

period in the Van Gogh DVT study

A- All cancer patients
Idraparinux
N=220

(LMW)H/VKA
N=201

Absolute di� erence (%)
(95% CI)

PE 1 (0.5%) 2 (1.0%) -0.5
(-2.2 to 1.1)

Bleeding 2 (0.9%) 4 (2.0%) -1.1
(-3.4 to 1.2)

Cancer 41 (18.6%) 33 (16.4%) 2.2
(-5.0 to 9.5)

Other 6 (2.7%) 6 (3.0%) -0.3
(-3.5 to 2.9)

Total 50 (22.7%) 45 (22.4%) 0.3
(-7.7 to 8.3)

B- Active cancer patients
Idraparinux
N=146

(LMW)H/VKA
N=138

Absolute di� erence (%)
(95% CI)

PE 1 (0.7%) 1 (0.7%) 0
(-2.0 to 1.9)

Bleeding 2 (1.4%) 3 (2.2%) -0.8
(-3.9 to 2.3)

Cancer 39 (26.7%) 31 (22.5%) 4.3
(-5.8 to 14.2)

Other 4 (2.7%) 4 (2.9%) -0.2
(-4.0 to 3.7)

Total 46 (31.5%) 39 (28.3%) 3.3
(-7.4 to 13.9)
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Fig. 2. Time to death during the whole study period in cancer patients with venous 

thromboembolism receiving idraparinux or standard therapy for three to six months.

As compared to the entire cohort of patients in the Van Gogh DVT study, the hazards of 
be� er e�  cacy of idraparinux in cancer patients seemed to be higher. The hazard ratio in 
the present study was 0.39 (95% CI; 0.14-1.18) compared to an overall hazard ratio of 1.01 
(95% CI; 0.66-1.55) in the original study. The bleeding rates were not di� erent. Both in 
the present subgroup analysis and in the original study no di� erence in overall mortality 
was observed within six months a� er randomization [13]. Extending the observation for 
survival with another three months of clinical follow up did not change this conclusion. 
 A recent meta-analysis of all studies comparing long term LMWH treatment to 
standard therapy in cancer patients with VTE showed a statistically signi� cant reduction 
in recurrent VTE (hazard ratio 0.47, 95% CI; 0.32-0.71) without a di� erence in bleeding 
(relative risk reduction 0.91, 95% CI; 0.64-1.31). In this meta-analysis no survival bene� t 
could be demonstrated (hazard ratio 0.96, 95% CI; 0.81-1.14) [8], however other analyses 
revealed that there was a clear survival bene� t in the subgroup of patients with limited 
disease at study entry [9;10]. We hypothesized that long-term treatment with idraparinux 
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would behave similarly to LMWH regarding recurrence and survival. Taken together, 
our results reveal that long term treatment with idraparinux relative to VKA is possibly 
associated with a be� er e�  cacy, whereas no survival bene� t was present. Unfortunately, 
we were not able to perform a survival analysis in the subgroup of cancer patients with 
limited disease, since no information on cancer stage was collected at entry. 
 This study has several limitations and the results should be interpreted with 
caution. First, this study concerns a post-hoc analysis and the cancer patients were 
not randomized separately. Furthermore, no information on cancer type, stage and 
anti-cancer treatment was available and a limited number of patients was included. 
Therefore, our � ndings should be considered hypothesis generating. However, if the 
e�  cacy of idraparinux is indeed be� er and safety similar compared to LMWH followed 
by VKA anticoagulant therapy, when added to the advantage of once weekly dosing, 
DVT management of cancer patients could be improved.
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