Fondaparinux-associated heparin-induced thrombocytopenia
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Heparin-induced thrombocytopenia (HIT) is an immune-mediated clinica
syndrome of thrombocytopenia and thrombosis occurring after exposure
to heparin. HIT most commonly occurs after exposure to unfraction-
ated heparin but has also been reported with low-molecular-weight
heparin. To date, there have been very few reports of HIT with the
pentasaccharide fondaparinux, and some have proposed fondaparinux
as a treatment for HIT. This article presents two cases of HIT associated
with fondaparinux use

eparin-induced thrombocytopenia (HIT) is a pro-
thrombotic condition associated with characteristic
platelet-activating antibodies occurring after exposure
to heparin (1). These IgG subclass antibodies recognize
complexes of heparin and platelet factor 4 (PF4) and result
in a clinical syndrome of thrombocytopenia and thrombosis,
typically occurring 5 to 10 days after exposure to heparin. The
syndrome is most commonly associated with the use of unfrac-
tionated heparin (UFH), with a much lower incidence reported
with low-molecular-weight heparin (LMWH) (2, 3).
Fondaparinux (Arixtra) is a synthetic sulfated pentasaccharide
that inhibits factor Xa indirectly by binding to antithrombin III.
In postoperative orthopedic patients, it has been shown to be ef-
fective in the prevention of deep-venous thrombosis (DVT) (4),
as well as the treatment of acute DVT and pulmonary embolus
(5, 6). Antibodies to PF4/heparin develop in postoperative or-
thopedic patients receiving fondaparinux at a rate similar to those
receiving enoxaparin, but none reacted with PF4/fondaparinux
(3). Fondaparinux is likely unable to react with PF4 to generate
ternary immune complexes to provide platelet activation. The
risk of HIT is thought to be negligible with this medication,
as it has even been proposed as a useful alternate anticoagulant
in HIT (7, 8). There have been, however, a few case reports of
HIT associated with fondaparinux use (9, 10). We describe two
cases of HIT associated with fondaparinux that occurred in the
postoperative setting after knee replacement.

CASE 1

A 47-year-old man with osteoarthritis underwent left total
knee replacement at Baylor University Medical Center. He had
no history of previous heparin exposure, and no heparin was
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given preoperatively or intraoperatively. His preoperative plate-
let count was 269 x 10%/L. Beginning on postoperative day 1, he
received prophylactic fondaparinux 2.5 mg subcutaneously daily
and was discharged home on day 3 to complete fondaparinux
for a total of 9 days.

On the 10th postoperative day, he presented to the emergen-
cy department with decreased appetite, abdominal distention,
left knee pain, and a temperature of 103°F. His final dose of fon-
daparinux was given the day prior to admission. At admission,
his platelet count was 99 x 10%/L, and he was initially believed
to have sepsis secondary to postoperative joint infection. With
antibiotics, his platelet count slowly increased to 147 x 10%/L
over the first 6 hospital days, and he received no heparin or
LMWH during this time. An abdominal ultrasound on hospi-
tal day 7 to evaluate persistent abdominal pain and distention
revealed an occlusive thrombus of his inferior vena cava. Mag-
netic resonance imaging of the abdomen also revealed bilateral
adrenal hemorrhage. An UFH drip was subsequently started,
and his platelet count fell precipitously from 140 x 10%/L to a
nadir of 50 x 10°/L over a 24-hour period. He was also found
to have an acute pulmonary embolus and left popliteal vein
DVT over this interval (Figure 1).

His and-PF4/heparin enzyme immunoassay, which was drawn
approximately 8 hours after beginning UFH, was positive at an
optical density of 2.807 units (normal value, <0.40). This positive
result was confirmed with high-dose heparin neutralization stud-
ies. Testing for antiphospholipid antibodies as well as other hyper-
coagulable states was negative. Heparin was stopped, and alternate
anticoagulation with lepirudin was initiated. His platelet count
normalized over the next week. Warfarin was eventually started,
and the patient was discharged home in good condition.

CASE 2

A 63-year-old man with osteoarthritis underwent a right
total knee replacement at Baylor University Medical Center. No
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Figure 1. Clinical course of patient 1 with fondaparinux-associated heparin-
induced thrombocytopenia.

heparin was given preoperatively or intraoperatively. His preop-
erative platelet count was 376 x 10?/L. Fondaparinux at 2.5 mg
subcutaneously daily was started on postoperative day 1, and he
was discharged on day 5 to continue the anticoagulant.

He was readmitted on postoperative day 7, while still taking
fondaparinux, with nausea, vomiting, and abdominal pain. His
platelet count was 240 x 10°/L upon admission. A computed
tomography (CT) scan of his abdomen and pelvis only showed
findings of duodenal enteritis. He was placed on enoxaparin
40 mg subcutaneously daily at admission. His abdominal symp-
toms slowly improved; however, on hospital day 4, he developed
acute right lower extremity pain and paralysis with physical exam
findings consistent with acute right lower extremity ischemia. A
UFH drip was started at this time and given for approximately 5
hours. A CT angiogram of the aorta confirmed complete occlu-
sion of the right distal common iliac artery, as well as splenic and
left renal infarcts. He underwent right common iliac embolec-
tomy the same day. His platelet count, which had decreased to
117 x 10°/L the day prior to the thrombotic event, had decreased
to 38 x 10/L at the time of surgery (Figure 2).

Given his acute arterial thrombosis and decline in platelets,
a strong clinical suspicion for HIT was maintained. His anti-
PF4/heparin enzyme immunoassay was positive at an optical
density of 3.081 units (normal value, <0.40), and this result was
confirmed with high-dose heparin neutralization. All heparin
was discontinued and alternate anticoagulation with argatroban
was initiated. Over the next 2 weeks, his platelet count rose to
normal levels. Warfarin was eventually started, and the patient
was discharged home in good condition.

DISCUSSION

These cases demonstrate HIT associated with fondaparinux
in two patients undergoing knee replacement. In each case, there
was no documented use of heparin preoperatively or intraopera-
tively, without documentation of incidental exposure to UFH
with arterial lines, central venous lines, or cell saver devices.
Both patients initially had uneventful postoperative courses
following knee replacement; however, both were readmitted
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Figure 2. Clinical course of patient 2 with fondaparinux-associated heparin-
induced thrombocytopenia.

to the hospital after discharge. In each case, acute thrombosis
was documented with a rapid decline in platelet count, which
improved with direct thrombin inhibitor therapy.

Fondaparinux has been shown to be associated with the
formation of anti-PF4/heparin antibodies in postoperative or-
thopedic patients (3). These antibodies cannot be distinguished
from those generated from LMWH. Other studies have shown
that these anti-PF4/heparin antibodies fail to react against PF4
in the presence of fondaparinux, making a clinical syndrome
of HIT associated with fondaparinux unlikely (11). However,
a few other cases of HIT associated with fondaparinux have
been reported. Warkentin et al reported a case similar to ours
of a young woman developing fondaparinux-associated HIT
after bilateral knee replacement. She developed bilateral adrenal
hemorrhage with DVT on postoperative day 7, with her platelet
count decreasing to 39 x 10%/L (9).

Our cases bolster the observation that, on rare occasions,
fondaparinux is associated with HIT. Each case had highly char-
acteristic clinical findings for HIT, including bilateral adrenal
hemorrhagic necrosis and inferior vena cava thrombosis in case
1 and acute lower extremity artery occlusion in case 2. Also,
both patients demonstrated a drastic decline in platelet count
after UFH or enoxaparin was initiated. Each case also demon-
strated strongly positive assays for anti-PF4/heparin antibod-
ies and normalization of platelet counts with direct thrombin
inhibitor therapy.

These cases highlight two separate potential mechanisms
for fondaparinux-induced HIT. The first case likely represents
a more rare case of classic HIT related to fondaparinux. Throm-
bocytopenia and thrombosis developed during a 10-day course
of fondaparinux treatment prior to hospitalization and any ex-
posure to heparin. In the second case, however, the patient
did receive three daily prophylactic doses of enoxaparin after
admission, with platelet counts only decreasing after enoxaparin
administration. It seems plausible that anti-PF4/heparin anti-
bodies generated through previous exposure to fondaparinux
resulted in a clinical syndrome of HIT. The rapidity of throm-
bocytopenia with thrombosis suggests an anamnestic response
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to preformed anti-PF4/heparin antibodies upon exposure to
enoxaparin.

Finally, cases of “spontancous HIT” have been reported, in
which acute infectious/inflammatory events seem to generate
platelet-activating anti-PF4/heparin antibodies (12, 13). Given
the case reports associated with knee arthroplasty, it is unclear if
the perioperative environment of inflammation resulting from
this type of surgery might further potentiate generation of anti-
PF4/heparin antibodies in conjunction with fondaparinux.
These two cases highlight the complex nature of the patho-
physiology of an important clinical syndrome, which seems to
be associated with fondaparinux on rare occasions.
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