
Duration of Prophylaxis Against Venous
Thromboembolism With Fondaparinux
After Hip Fracture Surgery

A Multicenter, Randomized, Placebo-Controlled, Double-blind Study

Bengt I. Eriksson, MD, PhD; Michael R. Lassen, MD; for the PENTasaccharide in HIp-FRActure Surgery Plus
(PENTHIFRA Plus) Investigators

Background: The benefit of thromboprophylaxis for 1
month has never been evaluated in patients undergoing
hip fracture surgery, a setting in the highest risk cat-
egory for postoperative venous thromboembolism (VTE).

Methods: In a double-blind multicenter trial, 656 pa-
tients undergoing hip fracture surgery were randomly as-
signed to receive prophylaxis with a once-daily subcu-
taneous injection of either 2.5 mg of fondaparinux sodium
or placebo for 19 to 23 days. Before randomization, all
patients had received fondaparinux for 6 to 8 days. The
primary efficacy outcome was VTE occurring during the
double-blind period (deep vein thrombosis detected by
mandatory bilateral venography or documented symp-
tomatic deep vein thrombosis or pulmonary embolism).
The main safety outcome was major bleeding.

Results:The primary efficacy outcome was assessed in 428

patients. Fondaparinux reduced the incidence of VTE com-
pared with placebo from 35.0% (77/220) to 1.4% (3/208),
with a relative reduction in risk of 95.9% (95% confi-
dence interval, 87.2%-99.7%; P�.001). Similarly, the in-
cidence of symptomatic VTE was significantly lower with
fondaparinux (1/326; 0.3%) than with placebo (9/330;
2.7%). The relative reduction in risk was 88.8% (P=.02).
Although there was a trend toward more major bleeding
in the fondaparinux group than in the placebo group
(P=.06), there were no differences between the 2 groups
in the incidence of clinically relevant bleeding (leading to
death, reoperation, or critical organ bleeding).

Conclusions: Extended prophylaxis with fondaparinux
for 3 weeks after hip fracture surgery reduced the risk of
VTE by 96% and was well tolerated.
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P ATIENTS UNDERGOING sur-
gery for hip fracture are in the
highest category of risk for
postoperative venous throm-
boembolism (VTE).1,2 With-

out prophylaxis, fatal pulmonary embo-
lism is much more common after hip
fracture surgery (3.6%-12.9%) than after
elective hip replacement (0.1%-0.4%).1 It
has recently been reported that treat-
ment with the new selective factor Xa in-
hibitor fondaparinux,3,4 administered sub-
cutaneously at the dose of 2.5 mg once
daily for up to 11 days in patients under-
going surgery for hip fracture, reduced by
56.4% (from 19.1% to 8.3%) the rate of
VTE (P�.001), with a similar safety pro-
file to the low-molecular-weight heparin
enoxaparin (the PENTasaccharide in HIp-
FRActure [PENTHIFRA] Study).5 How-
ever, as shown in elective hip replace-
ment surgery,6-8 the risk of VTE may persist
longer than 11 days after surgery for hip
fracture.9 For instance, in the PENTHIFRA
study, 22 of the 30 symptomatic venous
thromboembolic events and 11 of the 15

fatal pulmonary embolism episodes oc-
curred during follow-up between day 11
and day 49.5 The benefit of thrombopro-
phylaxis for up to 4 weeks after surgery
has now been well established in elective
hip replacement surgery6-8 and more re-
cently in abdominal surgery for cancer,10

but no such data exist in surgery for hip
fracture.

The aim of the present randomized,
double-blind trial was therefore to evalu-
ate the benefit-to-risk ratio of a 2.5-mg
once-daily subcutaneous injection of
fondaparinux sodium compared with pla-
cebo. Both treatments were administered
for 3 weeks after an initial 1-week pro-
phylaxis with fondaparinux for the pre-
vention of VTE in patients undergoing
surgery for hip fracture.

METHODS

PATIENTS

Patients aged at least 18 years who were un-
dergoing standard surgery for fracture of the
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upper third of the femur, including femoral head and neck, were
considered for inclusion if surgery was planned within 48 hours
after admission. Patients were excluded if they presented with
trauma affecting more than 1 organ system or if more than 24
hours had elapsed between the causative trauma and hospital
admission. Other main exclusion criteria were active bleed-
ing; documented congenital or acquired bleeding disorder; cur-
rent ulceration or angiodysplastic gastrointestinal disease; hem-
orrhagic stroke or brain, spinal, or ophthalmological surgery
within the previous 3 months; difficulty in performing epidu-
ral or spinal anesthesia; planned indwelling intrathecal or epi-
dural catheter for more than 6 hours after surgery; contrain-
dication to anticoagulant therapy; pregnancy; hypersensitivity
to contrast media; or serum creatinine concentration above 2.0
mg/dL (177 µmol/L) in a well-hydrated patient. Patients who
required long-term anticoagulant treatment for a chronic co-
morbid condition or were receiving any type of anticoagulant
or fibrinolytic therapy or dextran from admission to first study
drug administration or surgery were also excluded.

STUDY DESIGN

This study was a prospective, placebo-controlled, double-
blind, randomized trial. The day of surgery was defined as day
1. All eligible patients were given a once-daily, subcutaneous
injection of 2.5 mg of fondaparinux sodium (Arixtra; Sanofi-
Synthelabo, Paris, France, and NV Organon, Oss, the Nether-
lands) up to day 6 to 8 after surgery, according to the dosage
regimen used in a prior clinical study.5

After this open-label period, patients were randomly as-
signed, according to a computer-generated randomization list
balanced in blocks of equal numbers and stratified by center,
to receive a once-daily, subcutaneous injection of either 2.5 mg
of fondaparinux sodium or placebo for 19 to 23 additional days,
for a total duration of treatment of 25 to 31 days. The first in-
jection was to be given less than 2 hours after randomization.
Patients were excluded from randomization if they experi-
enced 1 of the following events during the open-label period:
active and unusual clinically significant bleeding, confirmed
symptomatic deep vein thrombosis or pulmonary embolism,
or reoperation.

During the period of prophylaxis after the patients had been
discharged from the hospital, competent patients, their care-
givers, or district nurses administered the injections. Compli-
ance was checked by reviewing records of injections and was
defined as receipt of at least 19 doses of study drug in the ab-
sence of a premature study drug discontinuation owing to lack
of efficacy or adverse event. In cases of suspected VTE, pa-
tients underwent appropriate diagnostic tests, and in the event
that VTE was confirmed, the study treatment was discontin-
ued and replaced by another treatment at the investigator’s dis-
cretion.

The study was conducted according to the ethical prin-
ciples stated in the Declaration of Helsinki and local regula-
tions. The protocol was approved by independent ethics com-
mittees, and written informed consent was obtained from all
patients before randomization.

MEDICATIONS

For the open-label period, treatment kits containing 8 prefilled,
single-dose syringes of fondaparinux were used. Each syringe con-
tained 2.5 mg of fondaparinux sodium in 0.5 mL of water for
injectable preparations, a concentration of 5 mg/mL. For the
double-blind period, study medications were packaged in boxes
containing 24 prefilled, single-dose syringes of either 2.5 mg of
fondaparinux sodium or placebo (0.5 mL of isotonic sodium chlo-
ride solution). All syringes were of identical appearance.

Throughout the study, the use of aspirin and nonsteroi-
dal anti-inflammatory drugs was discouraged. Other antiplate-
let agents, intermittent pneumatic compression, dextran, and
anticoagulant and thrombolytic agents were prohibited. The
use of graduated elastic stockings was permitted, and early mo-
bilization was strongly recommended.

OUTCOME MEASURES

Outcome measures were the incidence of efficacy and safety
end points during the double-blind period. The primary effi-
cacy outcome was VTE (defined as deep vein thrombosis, pul-
monary embolism, or both). Secondary efficacy outcomes were
total, proximal, and distal deep vein thrombosis, and symp-
tomatic VTE. Patients were examined for deep vein thrombo-
sis by systematic ascending bilateral contrast venography of the
legs11 between days 25 and 32, no more than 1 calendar day
after the last study treatment administration or earlier if throm-
bosis was clinically suspected. Symptomatic pulmonary em-
bolism was confirmed by high-probability lung scanning, pul-
monary angiography,12 spiral computed tomography, or at
autopsy.

The primary safety outcome was major bleeding, includ-
ing fatal bleeding, retroperitoneal, intracranial, or intraspinal
bleeding, bleeding that involved any other critical organ, bleed-
ing leading to reoperation, and overt bleeding with a bleeding
index of 2 or more. Bleeding index was calculated as follows: num-
ber of units of packed red blood cells or whole blood transfused+
(prebleeding−postbleeding hemoglobin values in grams per
deciliter). Secondary safety outcomes were death, other bleed-
ing, transfusion requirements, and any other adverse events. The
blood platelet count was measured at baseline, at the end of the
open-label period, and at the end of the double-blind period.

All efficacy outcomes and the safety outcomes bleeding
and death were adjudicated by a central independent commit-
tee, the members of which were unaware of the patients’ treat-
ment assignment.

STATISTICAL ANALYSIS

The trial was designed to demonstrate the superiority of
fondaparinux over placebo when both were administered for
3 weeks after an initial administration of fondaparinux for 1
week. Assuming that the VTE incidence after 4 weeks of throm-
boprophylaxis with fondaparinux would be 11.5% (ie, 1.4 times
higher than that observed at 10 days with fondaparinux in the
same setting),5 and that the risk reduction would be 50%, based
on previous 4-week prophylaxis studies of similar design in total
hip replacement with low-molecular-weight heparin,13,14 the ex-
pected VTE incidence in the placebo group was 23%. Thus, with
a power of 85%, 210 patients were needed per group. Estimat-
ing that 10% of patients would not enter the double-blind pe-
riod and that 30% would not be evaluable for primary efficacy,
the target number of recruited patients was 670 to reach 600
randomized patients, 300 per group.

The primary efficacy analysis included data on all ran-
domized patients who had an adequate VTE assessment. Safety
analyses included data on all randomized patients who had re-
ceived at least 1 dose of the study medication. A 2-tailed P value
of less than .05 was considered statistically significant for the
primary efficacy end point. A 2-sided Fisher exact test was used
for binary variables. Exact 95% confidence intervals for abso-
lute difference and risk ratio between fondaparinux and pla-
cebo were calculated.

The study was supervised by a steering committee. The
committee designed the study, interpreted the data, and wrote
the article. The central adjudication committee and the data
monitoring committee were independent from the sponsor.
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RESULTS

STUDY POPULATION

Between June 2001 and February 2002, 737 patients were
enrolled in 57 centers in 16 countries. Eighty-one pa-
tients were not randomized in the double-blind period
because of, among other reasons, confirmed symptom-
atic venous thromboembolism in 5 cases and bleeding
complications in 8. Thus, 656 patients met the selection
criteria for randomization and were assigned to receive
either fondaparinux or placebo. All randomized pa-
tients received at least 1 injection of the study drug
(Table 1). By day 32, 428 patients (65.2%) had an ad-
equate VTE assessment, a percentage close to that re-
cently reported in another 4-week prophylaxis study,10

and were included in the primary efficacy analysis.
The mean±SD duration of open-label fondaparinux

prophylaxis was 7.0±0.8 days for patients randomized
to fondaparinux and 7.0±0.9 days for those random-
ized to placebo. Baseline characteristics did not differ sig-
nificantly between the 2 groups of patients analyzed for
safety (Table2) or for primary efficacy (data not shown).
Prophylaxis with the study drug was discontinued in 86
patients during the double-blind period, and the 2 groups
did not differ significantly with respect to reasons for dis-
continuation (Table 3). Moreover, the 2 groups did not
differ in the number of treatment days or use of con-
comitant treatments during the double-blind period
(Table 4). The mean±SD duration between surgery and
hospital discharge was 13.9±8.1 and 13.1±6.5 days in
fondaparinux- and placebo-treated patients, respec-
tively. Treatment compliance was verified for 307 (94.2%)
of 326 patients who were assigned to fondaparinux and
305 (92.4%) of 330 patients assigned to placebo.

INCIDENCE OF VTE

Fondaparinux significantly reduced the incidence of
VTE compared with placebo, from 35.0% (77/220) to 1.4%
(3/208), with a relative risk reduction of 95.9% (95%
confidence interval, 87.2%-99.7%; P�.001) (Table 5).
There was a significant reduction in the incidence of total,
proximal, and distal-only deep vein thrombosis with
fondaparinux compared with placebo (P�.001 for each
comparison). The number of patients treated for a VTE
event during the double-blind period, based on the lo-
cal site assessment, was 12 (4.6%) of 261 in the
fondaparinux group and 59 (22.3%) of 264 in the pla-
cebo group.

Similarly, fondaparinux significantly reduced the in-
cidence of symptomatic VTE compared with placebo, from
2.7% (9/330) to 0.3% (1/326), with a relative risk reduc-
tion of 88.8% (95% confidence interval, 67.7%-100%;
P=.02) (Table 5). Symptomatic pulmonary embolism oc-
curred in 3 placebo-treated patients (1 episode being fa-
tal), but in no fondaparinux-treated patients.

SAFETY OUTCOMES

There was no fatal bleeding or bleeding in a critical organ
in either treatment group. Bleeding was associated with a

need for reoperation in 2 patients in each group. One of
these episodes in each group led to the discontinuation of
study treatment. In the fondaparinux group, 6 episodes of
overt bleeding were associated with a bleeding index of 2
or more, all occurring at the surgical site, 5 occurring be-
fore the third day after randomization, and 1 before the ninth
day. Only 1 of these 6 episodes led to the permanent dis-
continuation of study treatment, and none was associated
with wound infection. The total primary safety outcome
was therefore 8 adjudicated major bleeding episodes in the
fondaparinux group (2.4%), compared with 2 in the pla-

Table 1. Patients Randomized and Included in Analyses*

Characteristic
Fondaparinux

Sodium Placebo

Randomized 326 (100.0) 330 (100.0)
Included in the safety analyses

(treated with at least 1 dose of
fondaparinux or only with placebo)

327† 329†

Not evaluable for primary efficacy 118 (36.2) 110 (33.3)
No venous thromboembolism

assessment
67 (20.6) 69 (20.9)

Inadequate venous thromboembolism
assessment

51 (15.6) 41 (12.4)

Included in the primary efficacy analysis 208 (63.8) 220 (66.7)

*Data are number (percentage) of patients.
†One patient randomized in the placebo group received by mistake 1

injection of fondaparinux. This patient was included in the fondaparinux
group for the safety analyses.

Table 2. Baseline Characteristics of the Patients
Randomized and Analyzed for Safety*

Characteristic

Fondaparinux
Sodium

(n = 327)
Placebo

(n = 329)

Median (range) age, y 79 (23-94) 79 (28-96)
No. of men/women 92/235 98/231
Median (range) weight, kg 65 (39-115) 66 (41-127)
Median (range) BMI† 24 (15-38) 24 (15-41)
Patients with BMI†�30 25 (7.8) 26 (8.0)
History of venous thromboembolism 13 (4.0) 12 (3.6)
Orthopedic surgery within the

previous 12 mo
16 (4.9) 12 (3.6)

Type of fracture
Cervical only 125 (38.2) 141 (42.9)
Trochanteric 174 (53.2) 166 (50.5)
Subtrochanteric 28 (8.6) 22 (6.7)

Type of surgery
Total prosthesis 30 (9.2) 30 (9.1)
Half prosthesis 80 (24.5) 83 (25.2)
Osteosynthesis 217 (66.4) 216 (65.7)

Use of cement 78 (23.9) 83 (25.2)
Type of anesthesia

General only 102 (31.2) 102 (31.0)
Regional only 221 (67.6) 222 (67.5)
Both 4 (1.2) 5 (1.5)

Median (range) duration of
surgery, h:min

1:33 (0:27-5:35) 1:35 (0:27-4:15)

Abbreviation: BMI, body mass index.
*Unless otherwise indicated, data are number (percentage) of patients.
†BMI is calculated as the weight in kilograms divided by the square of

height in meters.
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cebo group (0.6%) (P=.06) (Table 6). No episode of
thrombocytopenia occurred. Finally, there were no differ-
ences between the 2 groups in the overall incidence of ad-
verse events and in overall mortality.

COMMENT

This study shows that, in patients undergoing surgery
for hip fracture, the incidence of VTE was dramatically
reduced by 96% when 2.5 mg of fondaparinux sodium
once daily was compared with placebo during 3 weeks
of administration after an initial 1-week prophylaxis with
fondaparinux. Furthermore, an additional 3 weeks of
fondaparinux prophylaxis significantly reduced by
94% the incidence of proximal deep vein thrombosis (ie,
those more prone to embolize),15-17 and by 89% the in-
cidence of symptomatic VTE. Fondaparinux was com-
pared with placebo because, in constrast to other surgi-
cal settings,6-8,10,13,14,18-21 no reliable data on the incidence
of late-onset VTE after a 7-day highly effective throm-
boprophylaxis were available, and no antithrombotic strat-
egy administered for 1 month for the prevention of VTE
had been adequately tested in patients undergoing sur-
gery for hip fracture.1,22-27 The incidence of events ob-
served 1 month after surgery in our placebo group after
an initial 7-day period of open-label treatment with
fondaparinux (35%) was close to that reported in the pla-
cebo group of another study with a similar duration of
prophylaxis after an initial 7-day period of open-label treat-
ment with enoxaparin in hip-replacement surgery (39%).13

This confirms that the very high risk of VTE associated
with surgery for hip fracture persists longer than 11 days.
Fondaparinux administered for 4 weeks reduced this 35%
incidence to a very low absolute incidence of 1.4%.

Table 3. Reasons for Discontinuing Prophylaxis
During the Double-blind Period*

Reason
Fondaparinux Sodium

(n = 326)
Placebo

(n = 330)

Venous thromboembolism 2 (0.6) 12 (3.6)
Adverse event 20 (6.1) 14 (4.2)
Informed consent withdrawn 12 (3.7) 16 (4.8)
Other reason 6 (1.8) 4 (1.2)
Total 40 (12.3) 46 (13.9)

*Data are number (percentage) of patients.

Table 4. Treatments Received During the Double-blind
Period by Patients Assessed for the
Primary Efficacy Outcome*

Characteristic

Fondaparinux
Sodium

(n = 208)
Placebo

(n = 220)

Study Treatment
Median (range) No. of treatment days

up to the qualifying examination
for venous thromboembolism

21 (3-24) 21 (4-24)

Concomitant Treatment
Patients receiving prohibited therapy

(dextran, anticoagulant, or antiplatelet
agents other than aspirin)

6 (2.9) 5 (2.3)

Patients receiving discouraged therapy
(nonsteroidal anti-inflammatory
agents or aspirin)

42 (20.2) 34 (15.5)

Patients receiving graduated compression
stockings

92 (44.2) 107 (48.6)

*Unless otherwise indicated, data are number (percentage) of patients.

Table 5. Incidence of Venous Thromboembolic Events

Event Fondaparinux Sodium* Placebo*

Fondaparinux Minus
Placebo, % Difference

(Exact 95% CI)
P

Value†

Relative Reduction
in Risk, %
(95% CI)‡

Venous thromboembolism
(primary outcome)

3/208 (1.4)
(0.3 to 4.2)

77/220 (35.0)
(28.7 to 41.7)

−33.6 (−41.4 to −26.5) �.001 −95.9 (−99.7 to −87.2)

Any deep vein thrombosis§ 3/208 (1.4)
(0.3 to 4.2)

74/218 (33.9)
(27.7 to 40.6)

−32.5 (−40.4 to −25.4) �.001 −95.8 (−99.7 to −86.8)

Any proximal deep vein thrombosis� 2/221 (0.9)
(0.1 to 3.2)

35/222 (15.8)
(11.2 to 21.2)

−14.9 (−22.1 to −9.4) �.001 −94.3 (−99.9 to −75.5)

Distal deep vein thrombosis only¶ 1/207 (0.5)
(0.0 to 2.7)

42/211 (19.9)
(14.7 to 25.9)

−19.4 (−27.0 to −13.5) �.001 −97.6 (−100.0 to −84.9)

Symptomatic venous thromboembolism# 1/326 (0.3)
(0.0 to 1.7)

9/330 (2.7)
(1.3 to 5.1)

−2.4 (−6.5 to 0.1) .02 −88.8 (−100.0 to −67.7)

Deep vein thrombosis 1/326 (0.3) 6/330 (1.8)
Nonfatal pulmonary embolism 0/326 (0.0) 2/330 (0.6)
Fatal pulmonary embolism 0/326 (0.0) 1/330 (0.3)

Abbreviation: CI, confidence interval.
*Data are number of patients with events/total number of patients assessed for this event (percentage) (95% CI).
†Values were calculated using the Fisher exact test.
‡The reduction in risk is in the fondaparinux group as compared with the placebo group.
§Venography could not be evaluated in 2 patients with pulmonary embolism in the placebo group. Patients were considered able to be evaluated when proximal

and distal deep veins in both legs were visualized. However, if deep vein thrombosis was seen in any 1 of the veins visualized, the patient was considered to have
reached the end point even if the venous system was not visualized entirely.

�The number of patients with available data for this variable was higher than 428 because visualization of proximal and distal deep veins in both legs was no
longer a prerequisite. A patient was considered able to be evaluated for proximal deep vein thrombosis when the proximal deep veins in both legs were visualized,
regardless of whether the distal veins were entirely visualized.

¶Patients with distal deep vein thrombois but not evaluable for proximal deep vein thrombosis were not counted.
#Data refer to randomized patients. Symptomatic events are included in the other categories; for instance, in the fondaparinux group, the case of symptomatic

deep vein thrombosis is included in the “any deep vein thrombosis” category.
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The clinical relevance of reducing the incidence of
asymptomatic deep vein thrombosis detected by screen-
ing venography has been regularly questioned because of
the difficulty of demonstrating in a single study an asso-
ciated reduction in symptomatic VTEs. However, meta-
analyses of trials on prophylaxis of similar duration with
low-molecular-weight heparin in elective joint replace-
ment surgery have shown that a 50% to 60% reduction in
venographically detected deep vein thrombosis and proxi-
mal deep vein thrombosis compared with placebo was as-
sociated with a reduction in symptomatic VTE of the same
magnitude.6-8 In the present study in hip fracture sur-
gery, the 96% reduction in venographically detected deep
vein thrombosis was associated with an 89% reduction in
symptomatic events, indicating that asymptomatic throm-
bosis detected by screening venography is a valid surro-
gate end point for symptomatic events. This high relative
reduction in the risk of VTE is consistent with the reduc-
tion we observed in phase 3 clinical studies comparing
fondaparinux with low-molecular-weight heparin.5,28 Hip
fracture surgery is associated with high mortality and VTE
rates, and studies suggest that fatal VTE is one of the most
important factors contributing to mortality.1,9,29,30 Our study
was not powered to detect mortality differences. How-
ever, the significant reduction in symptomatic events ob-
served with fondaparinux is consistent with an impor-
tant clinical benefit.

The advanced age and frailty of patients experienc-
ing hip fracture and the high frequency of intercurrent ill-
nesses result in a particularly high risk of general compli-
cations related to major surgical procedures in this
population.31,32 However, fondaparinux reduced the risk
of VTE without increasing the risk of clinically relevant
bleeding. Although the number of patients experiencing
bleeding associated with a bleeding index of 2 or more was

higher in the fondaparinux than in the placebo group, the
clinical relevance of such bleeding events is question-
able: they were not associated with wound infection, they
did not result in reoperation, and they led to permanent
cessation of study treatment in only 1 patient. Finally, there
was no other safety concern compared with placebo, de-
spite the fragile nature of these patients.

We believe that our study population is represen-
tative of patients undergoing surgery for hip fracture in
clinical practice and that these beneficial results can be
reproduced in a routine setting for the following rea-
sons: (1) In contrast to some previous trials investigat-
ing optimal prophylaxis duration in hip replacement
surgery,18-20 we did not perform systematic venography
at the time of hospital discharge; thus, patients with
asymptomatic deep vein thrombosis 7 days after sur-
gery were not excluded, and the natural history of the
disease was not altered.33 (2) The very low absolute num-
ber of venous thromboembolic events observed in the
fondaparinux group indicates that no particular sub-
group at lower risk for VTE can be identified; thus, all
patients with hip fracture surgery, and not only high-
risk targeted patients, should benefit from this 1-month
treatment with fondaparinux. And (3) fondaparinux
administration necessitates no monitoring of antico-
agulant activity or dose adjustment, and a high level of
compliance (94%) was achieved.

In conclusion, extended prophylaxis with
fondaparinux for 3 weeks after hip fracture surgery
reduced the risk of VTE by 96% and was well tolerated.
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mittee: A. Planes, M. Samama. Participating centers: Ar-
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rayan, H. Salem, P. Stalley, S. Williams; Belgium (35 pa-
tients, 4 centers): P. Broos, P. Putz, L. Renson, D. Uyt-
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Berlinger, I. Kofranec, K. Koudela, M. Krbec, Z. Krska,
M. Sir, T. Trc; Denmark (23 patients, 3 centers): L. Bor-
ris, M. R. Lassen, S. Mejdahl; Finland (15 patients, 2 cen-
ters): P. Jokipii, U. Vaatainen; France (33 patients, 5 cen-
ters): J. P. Delagoutte, M. Delecroix, S. Passot, J. Puget,
F. Vogt; Greece (26 patients, 2 centers): J. Pournaras,
M. Tyllianakis; Italy (37 patients, 5 centers): G. Agnelli,
B. Borghi, G. Fraschini, F. Piovella, A. Venco; Poland (56
patients, 3 centers): P. J. Bilinski, K. Modrzewski, T.
Niedzwiedzki; Portugal (36 patients, 3 centers): L. Almeida,
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R. K. Marti, J. J. J. Van der List, J. Van der Meer, M. Van
Marwijk Kooy; United Kingdom (8 patients, 1 center):
A. T. Cohen.

Table 6. Safety Outcomes*

Safety Outcome

Fondaparinux
Sodium

(n = 327)
Placebo

(n = 329)

Primary
Fatal bleeding 0 0
Bleeding in critical organ 0 0
Bleeding leading to reoperation 2 (0.6) 2 (0.6)
Overt bleeding with a bleeding index �2† 6 (1.8) 0

At the surgical site 6
Associated with subsequent

wound infection
0

Leading to permanent study
treatment discontinuation

1

Secondary
Minor bleeding 5 (1.5) 2 (0.6)
Transfusion 29 (8.9) 20 (6.1)
Death from any cause 6 (1.8) 8 (2.4)‡

*Data are number (percentage) of patients.
†The bleeding index was calculated as follows: number of units of packed

red blood cells or whole blood transfused+(prebleeding− postbleeding
hemoglobin values in grams per deciliter).

‡After the end of the study, ie, day 32, two deaths were recorded, both in
the placebo group, of which one resulted on day 33 from an episode of
pulmonary embolism. Overall, there were 2 episodes of fatal pulmonary
embolism in the placebo group, 1 during the double-blind period and 1 after
the end of the study, compared with none in the fondaparinux group.
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