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Introduction

Patients undergoing total hip arthroplasty (THA) or
total knee arthroplasty (TKA) have a high risk for post-
operative venous thromboembolism (VTE). The preva-
lence of venographic deep vein thrombosis (DVT)
ranges from 40-85% after THA or TKA for patients
without prophylaxis therapy.1 The 8th Edition of the
American College of Chest Physicians Guidelines
strongly recommends the use of either fondaparinux, a
low molecular weight heparin (LMWH), or a vitamin
K antagonist in the prevention of VTE after major or-
thopedic surgery.1
Fondaparinux is a synthetic pentasaccharide that

acts as a specific inhibitor of factor Xa without direct
inhibition of thrombin. The antithrombotic activity of
fondaparinux is due to its selective binding to an-
tithrombin III.2 This inhibition of factor Xa via an-
tithrombin results in effective inhibition of thrombin
generation.3-6 In a dose-ranging study of fondaparinux
for the prevention of VTE in patients undergoing THA,
0.75 to 8.0 mg fondaparinux once-daily, starting 6 (±2)
h post-operatively, demonstrated a statistically signifi-
cant dose response; the rate of venous thromboem-
bolism was lower with the once-daily 1.5 mg and 3.0
mg doses than with 30 mg of enoxaparin given every
12 h.7 Moreover, recent studies of patients undergoing
THA or TKA surgery suggested that a once-daily sub-
cutaneous injection of 2.5 mg fondaparinux reduced the
risk of VTE more than the LMWH dose.8-11 A meta-
analysis of fondaparinux phase III data (n=5385)
showed that in patients who have had major orthopedic
surgery, fondaparinux reduced the incidence of VTE by
55.2% compared with enoxaparin (6.8% vs 13.7%, 95%
confidence interval: 45.8-63.1%; P<0.001).12
Fondaparinux is 100% bioavailabile within 2 h of

the plasmatic peak.2 It is administered subcutaneously
once daily in fixed doses without laboratory
monitoring.13 After subcutaneous injection, fonda-
parinux is rapidly and completely absorbed. The drug
does not bind to plasma proteins2 and is eliminated in
the urine.14 The exposure to the drug is exponentially
higher in patients with renal impairment than in patients
with normal renal function.15 Research on thrombus for-
mation both arterially and venously affirms the absolute
dependence on thrombin; blocking thrombin demon-
strates effectiveness in preventing the formation of vas-
cular thrombi. Fondaparinux is more effective in
preventing thromboembolic complications than other
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anticoagulant drugs due to greater selectivity in block-
ing the formation of fibrin clots by inhibiting the stabi-
lizing role of platelets and/or blocking its amplification
due to the fragments of fibrinogen.6,14
The current study addressed the use of fonda-

parinux in selected patients with antiplatelet therapy
as a unique antithrombotic therapy.

Materials and Methods

This single-center, open-label, prospective clinical
trial was approved by the Head of the Department for
a limited period. All patients who satisfied the inclu-
sion criteria and did not meet any of the exclusion cri-
teria were offered enrollment between September
2006 and March 2009. During this period, 556 patients
with low risk for cardiac or cerebral events and eligi-
ble for surgery with the indication for THA or TKA
were selected to receive antiplatelet therapy due to
secondary prophylaxis. All patients were selected ac-
cording to the service cardiology center and the an-
titrombotic center of the institute.
Elective surgery exclusion criteria included: patients

in a double antithrombotic therapy, cardiac or cere-
brovascular instability, accidents <12 months previ-
ously, surgical indication followed by vascular surgery,
known hypersensitivity to fondaparinux, age <18 years,
infectious arthritis, severe renal impairment (creatinin
clearance <30 mL/min), active ulcerative gastrointesti-
nal disease or active clinically significant bleeding, con-
genital or acquired bleeding disorders (e.g. platelet
count <50×109/L), recent intracranial hemorrhage as
well as recent brain, spinal or ophthalmic surgery, low
body weight (<50 kg), chronic or acute DVT within
seven days before surgery as determined by ultrasonog-
raphy examination, technically inadequate ultrasono-
graphic examinations, liver impairment. 
All patients signed a written informed consent form

describing the surgical and anesthetic type of medical
and surgical treatment. The study was performed in ac-
cordance with the Declaration of Helsinki.
The patients were divided into four groups: 291

THA, 90 TKA, 35 revision TKA, and 145 revision THA.
All patients received continuous epidural-spinal anesthe-

sia with an epidural catheter from the day of surgery to
at least 2 h before the first injection of fondaparinux post-
operatively. All patients received paracetamol, oxycodon
and COX2 for post-operative analgesia.
To prevent thromboembolism, patients were

treated with the following protocol. 
Change from acetylsalicylic acid (ASA) to

LMWH seven days before surgery (10 days if the pa-
tient took ticlopidine). LMWH subcutaneous admin-
istration the day after the suspension of antiplatelet
therapy until the night before surgery (4000 UI or
6000 UI, depending on weight). Fondaparinux was
given 6-12 h after surgery, and the second dose 18-24
h after the first. All patients received anticoagulant
therapy for the next 35 days and subsequent resump-
tion of therapy prior to surgery. All patients filled a
pre-donation blood bag of 350-400 mL. Hemoglobin
and hematocrit values were evaluated. Patient follow
up consisted of clinical evaluation, and blood chem-
istry analysis and review until discharge.
All patients were encouraged to perform exercises

in bed immediately after surgery, and patients were al-
lowed to walk in the physiotherapy department on
Day 2 post surgery. Outcome measures included the
incidence and time course of symptomatic DVT and
arterial thrombosis safety end points up to 35 days
after surgery. The primary safety outcome was the in-
cidence of major or minor bleeding. The bleeding
index was also calculated as follows:

Bleeding Index=Units of RBCs ×
[1\ (Hb before–Hb after)]

Fondaparinux was discontinued if any of the fol-
lowing occurred: major bleeding, transfusion of more
than 2 packed red blood cells or whole blood transfu-
sion or anemia (a decrease in hemoglobin of >3 g/dL
from Day 1).

Results

Five-hundred and fifty-six patients without de-
tected DVT and pulmonary thromboembolism were
enrolled in the clinical study (Table 1). No patient had
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Table 1. Baseline characteristics of patients undergoing total hip arthroplasty, total knee arthroplasty and revision surgeries.

Characteristics
THA TKA R-THA R-TKA

(n=291) (n=90) (n=145) (n=35)

Age, median (range) 67.8 (54-87) 73.8 (63-82) 72.6 (64-83) 71.6 (62-79)

Gender (M/F) 96/195 35/55 26/119 5/30

BMI (kg/m2), median (range) 23.5 (15.7-34.4) 26.0 (19.2-34.0) 24.2 (17.1-33.8) 25.2 (18.7-33.9)

THA, total hip arthroplasty; TKA, total knee arthroplasty; R-THA, revision THA group; R-TKA, revision TKA group; M, male; F, female; BMI, body mass index.

Non
 co

mmerc
ial

 us
e o

nly



fatal bleeding, bleeding in a critical organ, or bleeding
leading to re-operation in our treatment groups. Major
bleeding during the treatment period was one of the
primary safety end points in fondaparinux patients.
There were 4 minor bleeding events (1.4%) among the
291 patients for the THA group; 1 minor bleeding
event (1.1%) among the 90 patients for the TKA
group; 2 minor bleeding events (1.4%) among the 145
patients for the revision THA group; no bleeding
events among 35 patients for the revision TKA group.
The other primary safety end point did not reveal any
vascular accidents post-operatively with regards to
thrombotic events (i.e. heart attack or electrocardio-
graphic S-T under level curve, stroke, lower limb is-
chemia). 
Fondaparinux did not result in any of the following

complications: content of the subcutaneous suction
drain, post-operative transfusion, change in hematocrit
or hemoglobin levels, wound problems (blistering,
hematoma, dehiscence, superficial or deep infection)
or secondary intervention (ranging from aspiration to
surgery). The changes in hemoglobin levels and hema-
tocrit were 3.5% (±2.1%) g/dL and 12.3% (±5.3%) in
the THA group and 3.8% (±1.3%) g/dL and 12.0%
(±3.5%) in the TKA group. There was no indication
of abnormal numbers or alteration in the function of
the platelets in the patients.

Discussion and Conclusions

Fondaparinux reduced asymptomatic venous
thrombosis (documented by venography) by 50.6%
(P<0.001) compared with enoxaparin.6 Fondaparinux
has proved to be effective in preventing most clini-
cally relevant end points, such as post-operative mor-
tality, pulmonary embolism, and fatal and non-fatal
symptomatic venous thrombosis. Factor Xa has been
shown to reduce thromboembolic complications
more than other anticoagulant drugs due to greater
selectivity in blocking the formation of fibrin clot by
inhibiting the stabilizing role of platelet and/or
blocking its amplification due to the fragments of
fibrinogen formed in the venous distric. The results
of the current study confirm those in the literature
evaluating the efficacy of fondaparinux in preventing
DVT. Fondaparinux is effective in inhibiting forma-
tion of fibrin compared to previously used drugs in
thromboembolic prophylaxis, which require a double
therapy with ASA or other antiplatelet drugs to pre-
vent the thrombosis in patients with significant car-
diovascular problems.
The current study evaluated the efficacy of fonda-

parinux for the prevention of thromboembolic events
associated with post-operative DVT in patients who
were receiving antiplatelet therapy. Also, in order to
prevent excessive bleeding, LMWH was the pre-op-

erative therapy and fondaparinux for 35 days post-op-
eratively, providing the first set of data with this ther-
apy combination. 
All events were meticulously recorded because pa-

tients had regular contact with the medical team. The
results demonstrated that, in selected patients with sta-
ble coronary artery disease and blood vessels, the use
of fondaparinux is effective in preventing thrombotic
vascular problems and reported no minor or major
bleeding leading to further surgery. Patients did not
present with clinical vascular thrombosis of the coro-
nary or cerebral arteries and heart complications. Also,
patients did not require a change in previous cardiac
therapy. The results did not indicate any cases requir-
ing the discontinuation of fondaparinux. 
The major limitation of the current study is the

lack of a comparative group. The aim of this study was
to demonstrate the efficacy and safety of fondaparinux
in selected patients with antiplatelet therapy in order
to prevent DVT and arterial thrombotic events. The
current study provided evidence for the first time on
the safety and efficacy of a switch strategy prophylaxis
from LMWH pre-operatively to fondaparinux post-
operatively. Post-operative therapy with fondaparinux
was continued avoiding the administration of an-
tiplatelet monitoring the cardiac and cerebral function
of the patients and finding an effective therapy that
showed no vascular accidents related to arterial throm-
bosis. In addition, the single administration of fonda-
parinux has also reduced the risk of bleeding in the
patients. In this study, there were no cases of bruising
at the wound site, and abnormal bleeding was related
to fondaparinux. Fondaparinux appeared to be safe
and demonstrated effectiveness as a method of pro-
phylaxis that does not involve the risks of heparin-in-
duced thrombocytopenia. Also, the once-daily dosing
regimen might be more cost-effective.16,17
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