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Summary 
Fondaparinux (ArixtraTM) belongs to a new
class of synthetic antithrombotic agents called
pentasaccharides.1

It was recently approved in Canada for the
prevention of venous thromboembolic events
(VTE) in patients undergoing orthopedic surg-
eries of the lower limbs such as hip fracture,
knee surgery and hip replacement surgery.2

Fondaparinux was more efficacious in three of
four phase III trials comparing fondaparinux
and enoxaparin for the prevention of deep vein
thrombosis (DVT) and/or pulmonary
embolism (PE) in patients undergoing major
orthopedic surgery.3-6 However, there was no
difference in the incidence of pulmonary
embolism (PE) between the two treatment
groups in any of the four trials.7

The overall major bleeding rate associated with
fondaparinux was higher than the rate associ-
ated with enoxaparin, although the statistical
significance of this difference is inconsistent.8

The Technology
Fondaparinux is a synthetic anticoagulant
belonging to a new class of antithrombic agents
called pentasaccharides.1 It is a selective, indi-
rect inhibitor of factor Xa that interrupts the
coagulation cascade by preventing the conver-
sion of factor II (prothrombin) to factor IIa
(thrombin).1 This ultimately prevents the forma-
tion of fibrin clots.

Regulatory Status
In Canada, fondaparinux (ArixtraTM) is indicated
for the prophylaxis of venous thromboembolic
events in patients undergoing orthopedic surg-

eries of the lower limbs such as hip fracture, knee
surgery and hip replacement surgery.2 It is
approved for use in the US for the prophylaxis of
DVT, which may lead to PE, in patients undergo-
ing surgery for hip fracture repair, hip replace-
ment or knee replacement.9 In the European
Union it is approved for the prevention of VTE
in patients undergoing major orthopedic surgery
of the lower limbs such as hip fracture repair,
major knee surgery and hip replacement.10 It was
developed by Organon and Sanofi-Synthelabo. 

Patient Group
VTE includes both DVT and PE, the latter being
a particularly serious complication that can lead
to death.11 More than 40,000 total hip and knee
joint replacements were performed in Canada
from 1999-2000.12 Without anti-thrombotic pro-
phylaxis, DVT will be diagnosed via venography
in 36%-84% of patients after orthopedic surgery
such as hip fracture surgery (HFS), total hip
replacement (THR) and total knee replacement
(TKR).11 However, it is uncertain what percent-
age of these cases are clinically meaningful DVT
events. Proximal DVT's are more likely to
embolise and cause PE. The prevalence of PE is
less certain and ranges from 1-30% and is fatal in
1-13% after HFS, THR and TKR.11 Consequently,
appropriate DVT prophylaxis is desirable.

Current Practice
The Sixth American College of Chest Physicians
(ACCP) Conference on Antithrombic Therapy
recommended subcutaneous low molecular
weight heparin (LMWH) or adjusted-dose war-
farin in patients undergoing HFS, THR, or
TKR.11 Currently marketed LMWHs in Canada
include dalteparin, enoxaparin, nadroparin and
tinzaparin. Adjusted-dose unfractionated heparin
(UFH) therapy may also be an option for THR
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and HFS. Other anticoagulants such as dana-
paroid may be used in certain situations, such as
for patients with heparin-induced thrombocytope-
nia. Anticoagulant prophylaxis is recommended
for at least 7-10 days.11 Extended out-of-hospital
LMWH prophylaxis (beyond 7-10 days) may
reduce the incidence of thromboembolic events
and is recommended for high-risk patients.11 Non-
pharmacological measures such as elastic (gradu-
ated compression) stockings or intermittent
pneumatic compression may also help prevent
DVT.11

Administration and Cost
Fondaparinux is supplied as a single dose pre-
filled syringe of 2.5 mg of fondaparinux.2 The
recommended dose of fondaparinux is 2.5 mg
subcutaneously, once daily, starting six hours
after surgery, for five to nine days.2 The available
wholesale price of Arixtra is C$140 for 10 pre-
filled syringes of 2.5 mg fondaparinux;13 howev-
er, prices may vary. 

Rate of Technology Diffusion
Additional information is needed to identify the
role of fondaparinux in DVT prophylaxis and/or
treatment. Incorporation of the drug into the
ACCP guidelines for thrombosis prophylaxis
may lead to a wider acceptance of the drug. Its
diffusion may be affected by possible outpatient
treatment via pre-filled syringes for subcutaneous
injection and the fact that routine laboratory test-
ing of prothrombin (PT) or activated partial
thromboplastin time (aPTT) is not required. 

In addition, future indications for fondaparinux
may broaden the patient population. It has been
compared to other antithrombotic agents such as
dalteparin for the treatment of proximal DVT,
enoxaparin for acute coronary syndrome and
UHF for acute myocardial infarction.14 Ongoing
trials are investigating fondaparinux compared to
enoxaparin for DVT treatment and UHF for acute
PE treatment.14

Concurrent Developments
Other investigational orthopedic surgery throm-
boprophylactics include nematode anticoagulant
peptide c2 (NAPc2), which targets factor VIIa
and tissue factor.15 It is currently in phase II trials
for prophylaxis in elective knee arthroplasty.
Carrier agents have been developed to improve
the gastrointestinal absorption of heparin and
LMWH for oral administration.15,16 These oral
heparin compounds are in phase III trials for
thromboprophylaxis in elective hip or knee
arthroplasty and HFS.15 Melagatran (subcuta-
neous) and Ximelagatran (H376/95, oral) are
thrombin inhibitors in phase III trials for throm-
boprophylaxis in elective hip or knee arthroplasty
and treatment of venous thrombosis.15 Recom-
binant hirudin binds to thrombin to form a slowly
reversible complex, thus inhibiting coagulation.15

The Evidence
Four phase III multicentre, randomized, double
blind trials evaluating fondaparinux for the pre-
vention of VTE were conducted in patients
undergoing various major orthopedic surgeries.3-6

A dose of 2.5 mg of subcutaneous fondaparinux
once daily 6±2 hours post-operatively was com-
pared to enoxaparin 30 mg every 12 hours, start-
ing post-operatively in North American trials
[PENTAMAKS (for TKR), PENTATHLON
2000 (for THR)].  Trials outside North America
studied enoxaparin 40 mg once daily, starting
pre-operatively [PENTHIFRA (for HFS), EPH-
ESUS (for THR)]. Prophylaxis was given for
7±2 days in all four studies. 

The primary efficacy endpoint measured in all
four trials was the incidence of VTE (defined as
DVT, PE, or both) by day 11, as proven by
venography of the legs between days 5 and 11,
no more than two days after the last dose of the
drug. Symptomatic PE was confirmed pulmonary
angiography, by helical computed tomography or
at autopsy. Secondary efficacy endpoints were
total, proximal or distal DVT and PE (fatal and
non-fatal) up to day 11 and PE (fatal and non-
fatal) symptomatic VTE up to day 49. Acronyms used:  DVT: deep vein thrombosis, PE: pulmonary

embolism, VTE: venous  thromboembolic events, HFS: hip fracture surgery,
THR: total hip replacement, TKR: total knee replacement, UFH:
unfractionated heparin, LMWH: low molecular weight heparin.
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Table 1: Summary of fondaparinux vs. enoxaparin efficacy results3-7

a Differences shown are the rates in the fondaparinux group minus the rates in the
enoxaparin group

b CI = 95% confidence interval
c The numbers of patients with available data for this variable was higher than the effi-

cacy population, since visualization of proximal and distal deep veins in both legs was
no longer a prerequisite

d If 95% CI values for absolute differences were unavailable, they were calculated using
Confidence Interval Analysis, Version 2.0.0

Three of the four trials demonstrated superior
efficacy of fondaparinux over enoxaparin for the
primary efficacy endpoint, VTE (P<0.001).7 The
results from the PENTATHLON 2000 were con-
sistent with the other trials, however, not statisti-
cally significant. In all four trials, DVT was
significantly reduced by day 11. However, proxi-
mal DVT was significantly reduced (P<0.005) in
the PENTHIFRA and EPHESUS trials only.
There was no statistically significant difference in
the incidence of PE at day 49 in any of the trials. 

Adverse Effects
The primary safety outcomes measured in all
four trials included fatal bleeding, bleeding in a
critical organ, bleeding leading to re-operation,
and overt bleeding with a bleeding index of two
or more (defined as the number of units of
packed red cells or whole blood transfused plus
the hemoglobin values before the bleeding
episode minus the hemoglobin values after the
episode). Secondary safety outcomes were death,
other bleeding and any other adverse events. 

Table 2: Summary of fondaparinux vs. enoxaparin safety results3-8

a Differences shown are the rates in the fondaparinux group minus the rates in the
enoxaparin group

b CI = 95% confidence interval
c CI values for absolute differences were calculated using Confidence Interval Analysis,

Version 2.0.0

Higher major bleeding rates occurred in the fon-
daparinux group, although they were not statisti-
cally significant. There was no statistically
significant difference for serious adverse events
or adverse events between fondaparinux and
enoxaparin.8

Fondaparinux is contraindicated in patients with
severe renal impairment (creatinine clearance
< 30 ml/min) and patients weighing < 50 kg due
to possible increased risk of bleeding.  Elderly
patients (age >75 years) are also at risk of bleed-
ing.9

Implementation Issues
Due to the variety of effective antithrombic
agents available, such as UFH, LMWH and oral
anticoagulants, it may be challenging to deter-
mine which agent should be used for specific
indications.1 It is unknown whether the cost of
the drug will be a determining factor for imple-
mentation. Ultimately, the goal of prophylaxis is
to prevent the morbidity and mortality associated
with proximal DVT and PE. Despite four trials
comparing fondaparinux to enoxaparin, it is
unclear whether fondaparinux reduces the risk of
clinically important VTE, and whether prophy-
laxis is associated with a better or worse adverse
event profile compared to enoxaparin, other
LMWHs or other antithrombotic strategies. 

Pentamaks Pentathlon Penthifra Ephesus
2000

Type of Surgery TKR THR HFS THR

# Patients in efficacy
analysis 724 1,584 1,250 1,827

# Patients in safety
analysis 1,034 2,257 1,673 2,273

Differencea in VTE -15.3% -2.2% -10.8% -5.2%
at day 11 [95% CI]b [-22.3; -9.3] [-5.5; 0.6] [-15.3; -6.6] [-8.1; -2.7]

Difference in DVT  -14.6% -2.6% -10.9% -5.1%
at day 11 [95% CI] [-21.4; -8.4] [-5.9; 0.2] [-15.4; -6.8] [-8.0; -2.6]

Difference in all proximal -3.0% 0.5% -3.4% -1.8%
DVT at day 11 [95% CI]c [-7.6; 0.4] [-1.0; 2.6] [-6.1; -1.3] [-3.7; -0.5]

Difference in total PE -0.4% 0.7% Same in 0.1%
(fatal and non-fatal) at [-1.7; 0.9] [0.0; 1.5] both [-0.5; 0.7]
day 49 [95% CI]d groups

Pentamaks Pentathlon Penthifra Ephesus
2000

Differencea in major bleeding 1.9% 0.8% -0.1% 1.3%
at day 11 [95% CI]bc [0.6; 3.6] [-0.2; 1.8] [-1.6; 1.4] [-0.2; 2.8]

Difference in minor   -1.0% -0.6% 2.0% 0.5%
bleeding at day 11 [-3.2; 1.2] [-1.8; 0.5] [0.3; 3.7] [-1.1; 2.1]

Difference in all cause -0.2% 0.3% -0.4% -0.2%
mortality at day 49 [-1.3; 0.9] [-0.3; 0.9] [-2.5; 1.7] [-0.7; 0.3]

Difference in serious 1.9% 0.6% 0.8% 0.8%
adverse events at day 11 [-1.1; 5.0] [-1.1; 2.4] [-1.6; 3.2] [-0.8; 2.3]

Difference in Same in both -0.4% -1.3% 1.0%
withdrawals groups [-2.4; 1.5] [-3.9; 1.2] [-0.9; 2.9]

Acronyms used:  DVT: deep vein thrombosis, PE: pulmonary
embolism, VTE: venous thromboembolic events, HFS: hip fracture surgery,
THR: total hip replacement, TKR: total knee replacement, UFH:
unfractionated heparin, LMWH: low molecular weight heparin.
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