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SUMMARY
In the initial treatment of venous thromboembolism fondaparinux, a pentasaccharide, is 
a good alternative to heparin. Whether this is also true for cancer patients is unknown. 
We performed two post-hoc analyses of two randomized studies to compare e�  cacy, 
safety and overall survival of fondaparinux to standard initial (low molecular weight) 
heparin treatment in cancer patients with venous thromboembolism. 237 cancer patients 
with deep vein thrombosis were initially treated with fondaparinux or enoxaparin. 240 
cancer patients with pulmonary embolism received fondaparinux or unfractionated 
heparin. The initial treatment was followed by vitamin K antagonists. In deep vein 
thrombosis patients, the 3-month recurrence rate was 5.4% in the enoxaparin recipients 
compared to 12.7% in those treated with fondaparinux (absolute di� erence 7.3%, 95% 
CI; 0.1-14.5). A recurrence was observed in 8.9 % of the pulmonary embolism patients 
treated with fondaparinux compared to 17.2% in the unfractionated heparin recipients 
(absolute di� erence -8.3, 95% CI; -16.7-0.1). In both studies no di� erence in bleeding and 
overall survival was observed. 
 Regarding overall survival and bleeding fondaparinux is comparable to 
enoxaparin and unfractionated heparin in cancer patients. No signi� cant di� erences 
in recurrent venous thromboembolism were observed when comparing fondaparinux 
with unfractionated or low molecular weight heparin. Because of study limitations these 
results should be considered hypothesis generating.

b
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INTRODUCTION
Venous thromboembolism (VTE) o� en complicates the clinical course of patients with 
cancer [1;2]. With standard anticoagulant treatment they have a higher risk of recurrent 
VTE and an increased risk of bleeding compared to non cancer patients [3;4]. Standard 
anticoagulant treatment of VTE starts with heparin treatment followed by vitamin K 
antagonists (VKA). A comparison in recurrence rates of low molecular weight heparin 
(LMWH) versus unfractionated heparin (UFH) in the initial treatment of VTE in cancer 
patients showed a moderate non statistically signi� cant advantage of LMWH over 
UFH (relative risk 0.78, 95% CI; 0.29-2.08). Furthermore, this analysis indicated a clear 
survival bene� t at 3 months for the LMWH recipients (relative risk 0.71, 95% CI; 0.52-
0.98) [5]. Long term treatment in cancer patients was evaluated in various studies that 
compared LMWH with VKA treatment for 3 to 6 months [6-9]. A recent systematic meta-
analysis of these studies showed that long term LMWH is superior to VKA treatment 
regarding recurrent VTE (relative risk 0.51, 95% CI; 0.35-0.74) without an increase in 
bleeding [10]. Regarding these bene� cial e� ects of LMWH, the question raises how this 
compares to the new pentasaccharides, such as fondaparinux. Regarding recurrent VTE 
rate in cancer patients we have no grounds to expect a di� erence between the three 
compounds. With respect to the e� ect of fondaparinux on survival in cancer patients, no 
clinical studies have been performed yet [11]. Regarding the survival bene� t of LMWH 
over other anticoagulant drugs, many potential mechanisms have been suggested. The 
anticoagulant e� ect of LMWH causes less � brin formation. Fibrin forms a � rm matrix 
for angiogenesis and protects tumour cells against immune a� acks. Separately, several 
coagulant factors, such as tissue factor and thrombin, in� uence tumour growth directly. 
Besides, many biological mechanisms are contributed to the non-coagulant part of the 
LMWH molecule [12]. Several in vitro and in vivo studies showed that the anti-cancer 
e� ect depends on the molecular size [13-15]. However, because of the li� le evidence 
on the e� ects of fondaparinux on cancer progression we have no reasons to expect a 
di� erence in survival compared to (LMW) heparin in these analyses. 
 Fondaparinux is a synthetic pentasaccharide that proved to be safe and e� ective 
in the prophylaxis of venous thromboembolism [16-21]. In addition, fondaparinux can 
be safely and e� ectively used for the initial treatment of deep vein thrombosis (DVT) 
or pulmonary embolism (PE), as was shown in the MATISSE studies [22;23]. In the 
MATISSE DVT study, fondaparinux was compared to enoxaparin in 2205 patients with 
symptomatic DVT. In 43 (3.9%) of the 1098 patients assigned to fondaparinux a recurrent 
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VTE was observed compared to 45 (4.1%) of the 1107 patients assigned to enoxaparin. 
In the MATISSE PE study, fondaparinux was compared to UFH in 2213 patients with 
symptomatic pulmonary embolism. In 3.8% (n=42) of the 1103 fondaparinux recipients a 
recurrent VTE occurred compared to 5% (n=56) of the 1110 patients treated with UFH. In 
both studies no di� erence in bleeding and overall mortality was observed.
 We performed a post hoc subgroup analysis of the MATISSE clinical trials to 
compare the e�  cacy (recurrent VTE) and safety (bleeding) of fondaparinux with either 
LMWH or UFH in cancer patients. In addition we assessed the overall survival in these 
groups.  

METHODS
Patients and treatment regimens
The patient eligibility criteria are described in detail in the original MATISSE DVT and 
MATISSE PE publications [22;23]. Brie� y, patients in the MATISSE DVT study had 
acute symptomatic objectively con� rmed deep vein thrombosis involving the popliteal, 

femoral, or iliac veins, or the trifurcation of the calf veins, without symptomatic 
pulmonary embolism. Patients in the MATISSE PE study had acute symptomatic 
pulmonary embolism con� rmed by objective testing, with or without associated deep 
vein thrombosis. 
 The details of the treatment regimens are also described in the original 
publications [22;23]. In the MATISSE DVT study, patients were randomly allocated 
within a double-blind study design to receive initial treatment with either fondaparinux 
(Arixtra®) or enoxaparin (Lovenox®, Clexane®) for 5 to 10 days. Fondaparinux was given 
subcutaneously once daily in a � xed dose (5.0 mg if patients weighed less than 50 kg, 7.5 
mg if they weighed between 50 and 100 kg, or 10.0 mg if they weighed more than 100 kg). 
Enoxaparin was given subcutaneously twice-daily in a dose of 1 mg/kg of body weight. 
 In the MATISSE  PE study, patients were randomly allocated in an open-label 
study design to receive initial treatment with either fondaparinux (regimen as above) or 
unfractionated heparin (UFH). Patients given UFH received an initial intravenous bolus 
of at least 5000 IU, followed by at least 1250 IU per hour administered as a continuous 
intravenous infusion. The infusion dose was adjusted to maintain the activated partial 
thromboplastin time at 1.5 to 2.5 times a control value. 
 

b
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In all patients in both studies, VKA therapy was begun as soon as possible but not later 
than 72 hours a� er commencing initial therapy and continued for at least three months. 
The dose of  VKA was adjusted to maintain the International Normalized Ratio (INR) 
between 2.0 and 3.0.
 Patients with active cancer in either study were eligible for the present subgroup 
analyses. Active cancer was de� ned as cancer present at study entry or treated within the 
last 6 months. Advanced disease was de� ned as documented metastases or stage III/IV 
cancer. No other prognostic variables for the e�  cacy and safety outcomes, such as use of 
chemotherapy, were documented in the original MATISSE sources. 

Outcome measures and statistical analyses
The two MATISSE studies were analyzed separately using the same outcome de� nitions 
and statistical methods. The e�  cacy outcomes were the incidences of symptomatic 
objectively con� rmed recurrent VTE during initial therapy (de� ned as the median days 
of heparin/fondaparinux exposure) and during the entire 3-month study period.
 The outcomes for the safety analyses were the incidences of major bleeding 
and of all clinically relevant bleeding (the composite of major and clinically relevant, 
non-major bleeding) [22;23]. The analyses of bleeding are shown for the time periods of 

initial therapy, and for the entire 3-month study period. Bleeding during initial treatment 
was de� ned as occurring during initial treatment plus 3, 4, or 9 days in patients with 
creatinine clearance more than 0.84 mL/s, between 0.5 and 0.84 mL/s, or below 0.5 mL/s 
respectively. 
 For each of the outcomes of e�  cacy and safety, the cumulative incidences 
were calculated. The exact 95% con� dence intervals for these incidences and for the 
observed di� erence in the incidences between the regimens were calculated. The time-
to-event curves for recurrent VTE were constructed using the Kaplan- Meier method, 
and hazard ratios were calculated using the Cox proportional hazards model. Finally, 
survival analyses were also performed comparing the regimens over the entire study 
period. Survival curves were generated using the Kaplan-Meier method and compared 
statistically with Wald Chi-squared p-values from the Cox proportional regression model. 
In the MATISSE studies a total of 477 cancer patients were included. These post-hoc 
analyses are therefore under-powered to adequately test the hypotheses of equivalence 
and should be considered hypotheses generating. 
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All study outcomes (recurrent VTE, bleeding, and death) were determined by an 
independent adjudication commi� ee without knowledge of the patient’s initial treatment. 
The analyses are calculated in the intention to treat populations. The original MATISSE 
studies were funded by Sano� /Organon. However, in the mean time the compound 
belongs to GlaxoSmithKline. The data have been extracted by the biostatisticians of 
GlaxoSmithKline and were controlled by an independent investigator.   

Table 1 - Characteristics of the patients with active cancer in the Matisse-DVT study.
Fondaparinux Enoxaparin Absolute di� erence (%)

(95% CI)
Number of patients 126 111 
Gender
Male 67 (53%) 54 (49%) 5 (-8 to 17)
Race
Caucasian 123 (98%) 108 (97%) 0.3 (-4 to 4)
Other 3 (2%) 3 (3%) -0.3 (-4 to 4)
Age (yrs)
Mean 67 67 0.3 (-2.7 to 3.3)
Median 68 68
Min 25 19
Max 95 93
BMI1

<30 99 (79%) 85 (77%) 2 (-9 to 13)
�30 23 (18%) 23 (21%) -2 (-13 to 8)
Missing 4 (0.3%) 3 (0.3%) 0
Duration of initial treatment ( days)
Mean 7 7 0.2 (-0.3 to 0.7)
Median 6 6 
Min 3 1
Max 14 15
Type of cancer, n (%)
Advanced disease 26 (21%) 27 (24%) -4 (-14 to 7)
Breast 15 (12%) 19 (17%) -5 (-14 to 4)
Lung 10 (8%) 9 (8%) -0.2 (-7 to 7)
Brain 3 (2%) 1 (1%) -1 (-2 to 5)
Genital-urinary 43 (34%) 31 (28%) 6 (-6 to 18)
Gastrointestinal 21 (17%) 21 (19%) -2 (-12 to 8)
Hematological 20 (16%) 15 (14%) 2 (-7 to 11)
Other 14 (11%) 15 (14%) -2 (-11 to 6)

1BMI: Body Mass Index
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RESULTS
Matisse DVT Study
Of the 2205 patients included in this study, 237 (11%) had active cancer at entry. A total of 
126 patients were initially treated with fondaparinux and 111 patients received enoxaparin. 
The baseline clinical characteristics of these two treatment groups were similar (Table 1), 
including the proportion with advanced disease (21% and 24%, respectively). 

Table 2 - Recurrent venous thromboembolism and bleeding during 3 months follow-up in 

patients with active cancer in the Matisse-DVT study. 
Fondaparinux 
N=126

Enoxaparin 
N=111

Di� erence 
(%)

95% CI
p-value

Recurrent venous thromboembolism
Initial treatment 
period

3/126 (2.4%) 0/111 (0.0%) 2.4 (-0.3 to 5.0)
0.080

Entire study period1 16 (12.7%) 6 (5.4%) 7.3 (0.1 to 14.5)
0.046

Patients with 
advanced disease

3/26 (11.5%) 1/27 (3.7%) 7.8 (-6.4 to 22.0)
0.28

Major bleeding

Initial treatment 
period

 3 (2.4%) 4 (3.6%) -1.2 (-5.6 to 3.2)
0.58

Entire study period1  9 (7.1%) 8 (7.2%) -0.1 (-6.7 to 6.5)
0.99

Clinically relevant non-major bleeding 

Initial treatment 
period

8 (6.3%) 7 (6.3%) 0.0 (-6.2 to 6.3)
0.99

Entire study period1 15 (11.9%) 12 (10.8%) 1.1 (-7.0 to 9.2)
0.79

1 From � rst injection (Day 1) to day 97

During the 3 month follow up period, 16 (12.7%) patients treated with fondaparinux 
had con� rmed symptomatic recurrent VTE compared with 6 (5.4%) of those treated 
with enoxaparin, an absolute di� erence of 7.3% (95% CI 0.1-14.5%) (Table 2). Three 
of the 16 recurrences in the fondaparinux group occurred during the initial treatment 
period, whereas no recurrences occurred in enoxaparin recipients during this period. 
In 11 patients of the 16 (69%) fondaparinux recipients the INR value was less than 
two compared to 2 of the 6 (33%) patients treated with enoxaparin (Table 5A). Among 
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the patients with advanced disease, recurrent VTE occurred in 3 of 26 (11.5%) given 
fondaparinux, and in 1 of 27 (3.7%) treated with enoxaparin. The time - to - occurrence of 
recurrent VTE is shown in Figure 1A.   
 The incidences of bleeding in the two groups were similar during both the initial 
treatment period and the entire study period (Table 2). No fatal bleeding occurred.
A total of 23 patients (18.3%) in the fondaparinux group died during the 3 month follow-
up, compared with 17 patients (15.3%) given enoxaparin (absolute di� erence 2.9%, 95% 
CI; – 6.6-12.4%). The survival curves are shown in Figure 2A.

Table 3 - Characteristics of the patients with active cancer in the Matisse-PE study.
Fondaparinux UFH Absolute di� erence (%)

(95% CI)
Number of patients 112 128
Gender
Male 51 (46%) 67 (52%) -7 (-20 to 6)
Race
Caucasian 101 (90%) 119 (93%) -3 (-10 to 4)
Other 11 (10%) 9 (7%) 3 (-4 to 10)
Age (yrs)
Mean 70 67 2.1 (-0.9 to 5.1)
Median 71 69
Min 26 38
Max 94 89
BMI1

<30 83 (74%) 95 (74%) 0.1 (-11 to 11)
�30 27 (24%) 27 (21%) 3 (-8 to 14)
Missing 2 (0.2%) 7 (0.5%) 0.4 (-0.8 to 0)
Duration of initial treatment ( days)
Mean 6 7 -0.6 (-1.3 to 0.1)
Median 5 (1-22) 6 (2-18)
Min 1 2
Max 22 18
Type of cancer, n (%)
Advanced disease 25 (22%) 31 (24%) -2 (-14 to 9)
Breast 17 (15%) 20 (16%) -0.4 (-10 to 9)
Lung 17 (15%) 21 (16%) -1 (-11 to 8)
Brain 31 (28%) 40 (31%) -4 (-15 to 8)
Genital-urinary 22 (20%) 16 (13%) 7 (-2 to 17)
Gastrointestinal   2 (2%)   4 (3%) -1 (-5 to 3)
Hematological 14 (13%) 13 (10%) 2 (-6 to 10)
Other   9 (8%) 14 (11%) -3 (-10 to 5)

1 BMI: Body Mass Index
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Matisse PE Study
Of the 2213 patients in this study, 240 (11%) had active cancer at entry. A total of 112 
patients were initially treated with fondaparinux and 128 patients received unfractionated 
heparin (UFH). The baseline clinical characteristics of these two groups were similar, 
including the proportion of patients with advanced disease (22% and 24%, respectively) 
(Table 3). Unfractionated heparin was used adequately. Within 24 hours 87% of all 
patients reached APTT levels above the lower limit and 95% within 2 days.  

Table 4 - Recurrent venous thromboembolism and bleeding during 3 months follow-up in 

patients with active cancer in the Matisse-PE study. 
Fondaparinux 
N=112

UFH
N=128

Di� erence 
(%)

95% CI
p-value

Recurrent venous thromboembolism
Initial treatment period 1/112 (0.9%) 5/128 (3.9%) -3.0 (-6.8 to 0.8)

0.12
Entire study period 1 10 (8.9%) 22 (17.2%) -8.3 (-16.7 to 0.1)

0.054
Recurrent VTE in  
patients with advanced 
disease 

4/25(16.0) 9/31 (29.0%) -13.0 (-35.0 to 8.5)
0.24

Major bleeding
Initial treatment period  2 (1.8%) 3 (2.4%) -0.6 (-4.2 to 3.0)

0.76
Entire study period1  4 (3.6%) 8 (6.3%) -2.7 (-8.1 to 2.7)

0.33
Clinically relevant non-major 
Initial treatment period 6 (5.4%) 5 (3.9%) 1.5 (-3.9 to 6.8)

0.60
Entire study period1 14 (12.5%) 7 (5.5%) 7.0 (-0.3 to 14.3)

0.058

1 From � rst injection (Day 1) to day 97

During the 3 month follow-up period, 10 patients (8.9%) treated with fondaparinux had 
con� rmed symptomatic recurrent VTE, compared with 22 patients (17.2%) who received 
UFH, an absolute di� erence of -8.3% (95% CI -16.7-0.1) (Table 4). One of the 10 recurrences 
in the fondaparinux group occurred during the initial treatment period, while 5 of the 22 
recurrences in the UFH treated patients occurred in this period. An INR value of less than 
two was observed in 3 of the 10 (30%) patients treated with fondaparinux compared to 
9 of the 22 (41%) UFH recipients (Table 5B). Among the patients with advanced disease, 
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recurrent VTE occurred in 4 of 25 patients (16.0%) given fondaparinux, and in 9 of 31 
patients (29.0%) treated with UFH. The time to occurrence of recurrent VTE is shown in 
Figure 1B.

Table 5 - INR at the moment of recurrent VTE – whole study period

A- Matisse-DVT study
INR Fondaparinux 

(N=126)
Enoxaparin 
(N=111)

Absolute di� erence (%)
(95% CI)

<2.0 11 (8.7%) 2 (1.8%) 7 (1 to 12)
2.0-3.0 2 (1.6%) 4 (3.6%) -2 (-6 to 2)
>3.0 3 (2.4%) 0 2 (0 to 5)
Missing 0 0 0
Total 16 (12.7%) 6 (5.4%) 7 (0 to 14)

B- Matisse-PE study
INR Fondaparinux 

(N=112)
UFH 
(N=128)

Absolute di� erence (%) 
(95% CI)

<2.0 3 (2.7%) 9 (7.0%) -4 (-10 to 1)
2.0-3.0 5 (4.5%) 5 (3.9%) 1 (-5 to 6)
>3.0 2 (1.8%) 8 (6.3%) -4 (-9 to -0.4)
Missing 0 0 0
Total 10 (8.9%) 22 (17.2%) -8 (-17 to 0)

The incidences of bleeding in the two groups during the initial treatment period and 
during the entire study period are shown in Table 4. No fatal bleeding occurred.
  A total of 28 patients (25.0%) in the fondaparinux group died during the 3 
month follow-up, compared with 24 patients (18.8%) given UFH (absolute di� erence 
6.2%, 95% CI -4.2-16.7%). The survival curves are shown in Figure 2B. Furthermore, we 
performed survival analyses for limited and advanced disease separately for both the 
cancer patients with DVT or with PE. No di� erences were found (data not shown).
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Fig. 1A. Time to occurrence of recurrent venous thromboembolism in cancer patients in the 

Matisse DVT-study

Fig. 1B. Time to occurrence of recurrent venous thromboembolism in cancer patients in the 

Matisse PE-study
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Fig. 2A. Survival of cancer patients in the Matisse DVT-study

Fig. 2B. Survival of cancer patients in the Matisse PE-study
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DISCUSSION
Our analysis of the e�  cacy of the initial treatment with fondaparinux relative to LMWH 
and UFH in cancer patients with VTE revealed somewhat opposite outcomes. In DVT 
patients, a lower recurrence rate was observed in the enoxaparin recipients (Table 2). This 
was also evident from the time to event curve (Figure 1A). In contrast, in PE patients, the 
observed incidence of recurrence at 3 months was lower in patients treated initially with 
fondaparinux (Table 4). The time to event curve also found a trend towards a bene� t of 
fondaparinux (Figure 1B). 
 Meta-analyses of studies which compared LMWH with UFH in the initial 
treatment of patients with VTE revealed a non-statistically signi� cant advantage for 
treatment with LMWH in cancer patients (relative risk 0.78, 95% CI; 0.29-2.08) [5]. Given 
these e� ects what should be the interpretation of our post hoc � ndings?
 These observations regarding the risk of recurrent disease should be interpreted 
with caution. First, this is a post hoc subgroup analysis, and cancer patients were not 
randomized separately. Second, direct comparisons between the two studies have 
limitations because of di� erent comparator therapies (UFH and LMWH) and study 
populations (DVT and PE). Third, most of the recurrent VTE events occurred during 
exposure to VKA. Although the quality of VKA treatment was comparable (data not 
shown), di� erences in the INR value at the moment of recurrent VTE were observed. 
Furthermore, the recurrences rates in the comparator arms should be interpreted in 
a broader perspective. A 3-months recurrence rate of 5.4% in the enoxaparin group is 
as expected in cancer patients. However, an incidence of 17.2% is high compared to 
recurrence rates in other studies such as the CLOT and the LITE study [7;8]. Particularly 
the high incidence in the UFH recipients could hinder a fair comparison between the 
compounds. Finally, most of the observed di� erences did not reach clear statistical 
signi� cance and the play of chance cannot be ruled out mainly due to the moderate 
number of patients studied. 
 The above cited meta-analysis comparing initial LMWH treatment to initial UFH 
treatment in cancer patients revealed that no data are available for bleeding outcomes 
[5]. Both in the DVT and PE studies, the incidences of bleeding were comparable both 
during the initial treatment period and the entire 3 months. 
 A comparison between UFH and LMWH in VTE patients with cancer revealed 
a yet unexplained relative risk reduction of death of 0.71 (95% CI 0.52-0.98) at 3 months 
in favour of LMWH [5]. The survival curves for fondaparinux and LMWH in the 
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MATISSE DVT study were comparable, suggesting that the e� ect of fondaparinux on 
overall survival is similar to LMWH (Figure 2A). However, the subsequently expected 
survival bene� t for fondaparinux over UFH was not observed (Figure 2B). Because 
the retrospective character of the study these survival data should be interpreted with 
caution.
 The potential limitations of our analysis, acknowledged above, indicate that our 
� ndings should be considered hypothesis - generating, and de� nitive recommendations 
for patient care cannot based on these data. If real, however, our � ndings for e�  cacy 
have potentially important implications for the management of cancer patients with 
VTE. As long as no con� icting results are presented, fondaparinux should be considered 
as equally safe as (LMW) heparin treatment in the initial treatment of VTE in cancer 
patients. A de� nitive randomized trial comparing long term treatment with fondaparinux 
or with a LMWH in cancer patients would be desirable to evaluate their relative e�  cacy 
and safety. 
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