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A serious complication of heparin treatment, heparin-induced thrombocytopenia (HIT) is rarely
observed in pregnant women. Drug therapy during pregnancy should always be chosen to minimize
fetal risk. The management of HIT in pregnancy represents a medical challenge. Unlike heparins,
the anticoagulants used in patients with HIT do cross the placenta, with unknown fetal effects.

We present a case of a 24-year-old female presenting for care at 34 weeks of gestation with acute pul-
monary embolism treated initially with unfractionated heparin (UFH) and low molecular weight

To the best of our knowledge, this is one of the first case reports describing a successful use of
fondaparinux in the treatment of HIT in a third-trimester pregnant woman, providing a novel ap-
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BACKGROUND

During pregnancy and the postpartum period, women
are 4 times more likely to suffer from venous thromboem-
bolism (VTE) than if they are not pregnant [1]. The in-
cidence of pulmonary embolism (PE) during pregnancy
ranges between 0.3 and 1 per 1000 deliveries, and PE is a
leading cause of the maternal mortality in developed coun-
tries [2,3]. Heparin- induced thrombocytopenia (HIT) is an
immune-mediated disorder caused by the development of
antibodies to a complex of platelet factor 4 (PF4) and hep-
arin. HIT antibodies of IgG class bind to a multimolecular
complex of PF4 and heparin on platelet surfaces, resulting
in platelet activation. HIT is reported to be extremely rare
in pregnant women. We present a case of a pregnant pa-
tient with acute PE treated initially with unfractionated hep-
arin (UFH) and low molecular weight heparin (LMWH),
who developed HIT. She was then successfully treated with
fondaparinux until delivery.

CASE REPORT

A 24-year-old female (gravida 1, para 1) at 34 weeks of ges-
tation was referred from another hospital to the Intensive
Care Unit due to acute PE. One month before the hospi-
talization, the patient was prescribed bed-rest due to threat-
ened premature labour. Several days before admission, she
fainted and experienced severe dyspnoea. Spiral comput-
ed tomography performed in a regional hospital detect-
ed bilateral proximal pulmonary artery thromboemboli.
Transthoracic echocardiography revealed right ventricular
dysfunction — enlarged right ventricle (33 mm), paradoxical
movement of the intraventricular septum, McConnell sign,
shortened acceleration time (50 ms) and a transtricuspid
pressure gradient value of 30 mmHg. Moreover, saddle pul-
monary embolus was revealed (Figure 1). On admission to
the Intensive Care Unit, she was moderately dyspneic, with
preserved systemic blood pressure (110/70 mmHg) and
moderate tachycardia 98/min. D-dimer plasma level was
5226 pg/ml (normal values <5600 pg/ml, Vidas Bio-Merieux),
while plasma cardiac troponin level and renal and hepatic
functions were normal. Therefore, a diagnosis of interme-
diate-risk acute PE was made. Initially, for 4 days the patient
was treated with APTT adjusted intravenous infusion of un-
fractionated heparin (UFH) followed by a 2-day treatment
with enoxaparin in a dose of 1 mg/kg. The initial platelet
count was 200x10°/L. Platelet count was monitored every
other day during the first days of therapy and always exceed-
ed 100x10°/L. However, on the seventh day of anticoagula-
tion therapy, a rapid decline in the platelet count, reaching
44x10°/L, was observed. LMWH was stopped immediately.
The following causes of thrombocytopenia in our pregnant
patient were considered: heparin-induced thrombocytope-
nia (HIT), thrombotic thrombocytopenic purpura (TTP),
disseminated intravascular coagulation (DIC), preeclampsia-
eclampsia and HELLP syndrome. HIT was diagnosed on the
basis of antiplatelet-heparin binding antibodies presence in
serum (GTI Diagnostics’ PF4 Enhanced Solid Phase ELISA),
while other causes were excluded. Treatment with subcuta-
neous fondaparinux injections in a daily dose of 7.5 mg was
commenced. Over the next few days, the platelet count de-
creased further, with a nadir of 19x10°/L. However, after
10 days the platelet count started to increase progressive-
ly (Figure 2). No recurrence of venous thromboembolism
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Figure 1. Transthoracic echocardiography showing saddle pulmonary
thromboembolus.

or bleeding occurred. At 37 weeks of gestation, 24 hours
before an elective caesarean delivery, fondaparinux injec-
tions were discontinued. At that time, platelet count was
200x10°/L and no signs of right ventricular dysfunction were
present on echocardiography. The patient successfully un-
derwent an elective caesarean section under general anes-
thesia and a healthy female newborn weighting 2620 g was
delivered. The course of the surgery was uneventful and no
excessive bleeding was observed. Peritoneal drainage and
skin closure with interrupted sutures were used as precau-
tionary measures. The newborn suffered from no compli-
cations and had a normal platelet count (201 to 313x10°L).

On the first postoperative day, daily fondaparinux injections
of 7.5 mg were reintroduced. One day later, the first dose of
warfarin was administered and fondaparinux was discontin-
ued 8 days later when a therapeutic INR was maintained be-
tween 2 and 3. Both mother and baby were discharged home
in good general condition on the 10™ day after delivery.

DiscussIoN

VTE in pregnancy is an important cause of maternal morbid-
ity, and acute PE still remains the major cause of maternal
mortality in the developed countries [4]. The treatment of
acute PE in pregnancy routinely relies on the use of LMWH
or UFH. On admission to the hospital, the patient was nor-
motensive, although echocardiographic signs of right ven-
tricular dysfunction were present. According to the recent
ESC guidelines on the diagnosis and management of acute
pulmonary embolism, our patient suffered from intermedi-
ate-risk PE (with a reported short-term mortality of 3-15%)
[5]. Anticoagulation with intravenous UFH was initiated, due
mainly to fear of possible hemodynamic deterioration, which
might have then required thrombolysis or surgical embolec-
tomy. After 4 days of UHF infusion, the patient’s hemody-
namic status stabilized. Full-dose subcutaneous enoxaparin
injections were then started. After 7 days of heparin therapy,
the platelet count rapidly decreased from an initial value of
200x10°/L to 44x10°/L, and HIT was suspected.

Currently, HIT is diagnosed by the combination of clinical ob-
servations and laboratory results. According to the 8th ACCP
guidelines on Antithrombotic and Thrombolytic Therapy,
diagnosis of HIT should be made when any of the following
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Figure 2. Medication history. Arrow indicate the
day of fondaparinux administration.
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events occur in association with the presence of “HIT anti-
bodies” detected by in vitro assays: an otherwise unexplained
platelet count fall of >50%, venous or arterial thrombosis,
skin lesions at heparin injection sites, or acute systemic (ana-
phylactoid) reaction, that occur after iv heparin bolus admin-
istration [6]. PF4 ENHANCED enzyme-linked immunosor-
bent assay confirmed HIT antibodies in the studied patient.
It should be noted that we did not perform (14) C-serotonin-
release assay, which is regarded for reference method in HIT
diagnosis. This test is not widely used in routine clinical prac-
tise and was unavailable in our department.

HIT is a rare, but serious side effect, leading to paradoxi-
cal thromboembolism. Previous studies have shown that the
risk of HIT is lower with LMWH than with UFH, which is
more immunogenic, and this condition is extremely rare in
pregnant patients [7]. Only 1 possible case of HIT was ob-
served among 1167 pregnancies treated with LMWH in 3
studies [8-10]. Moreover, Greer and Nielson-Piercy report-
ed no HIT cases among 2777 pregnancies in which LMWH
was administered [11].

Although patients with HIT can have significantly decreased
platelet counts, they still require anticoagulation with an ef-
fective antithrombotic agent that does not cross-react in vivo
with the circulating anti-heparin/PF4 antibodies. Moreover,
administration of drug therapy during pregnancy should be
very careful to minimise fetal risks. An alternative non-hepa-
rin anticoagulant that may be used during pregnancy is dan-
aparoid, which does not appear to cross the placenta [12-14].
Anticoagulation with danaparoid in 2 pregnancies was report-
ed by Schindewolf and Lindhoff-Last [15]. We didn’t use da-
naparoid because this drug was not available in our hospital
and it was impossible to use it quickly. Mehta et al described
a case of HIT at 7 weeks gestation managed with lepirudin.
This agent, however, can cross the placenta [16]. Young et
al described a pregnant woman with portal vein thrombosis
and thrombocytopenia treated with argatroban for suspected
HIT during the third trimester, but there exists only limited
human data describing use of this agent during pregnancy
[17]. Fondaparinux is another potential therapeutic option
for HIT. Fondaparinux offers practical advantages over di-
rect thrombin inhibitors, including once-daily subcutane-
ous administration, and has no requirement for laboratory

monitoring. However, 1 study found that approximately 10%
of the maternal plasma concentration of fondaparinux could
be detected in the cord blood of a newborn [18]. Dempfle et
al. found transplacental passage of fondaparinux in 5 women,
who were treated because of heparin allergy, although this
concentration was well below that required for effective an-
ticoagulation, and no adverse effects were noted in the new-
borns [19]. Furthermore, Lagrange et al observed no trans-
placental passage of fondaparinux in an in vitro study [20].
Finally, Mazollai et al suggest that fondaparinux is a safe and
effective treatment in pregnant patients [21]. Importantly,
fondaparinux does not cross-react in vivowith the circulating
anti-heparin/PF4 antibodies, although 1 non-pregnant patient
treated with fondaparinux is reported to have developed HIT
antibodies in the absence of heparin administration [22].

Since transplacental passage of fondaparinux cannot be
excluded, it was decided to perform an elective caesarean
delivery in order to minimise the risk of bleeding compli-
cations in the newborn during delivery (i.e., intracranial
hemorrhage). Moreover, the patient was scheduled for an
elective caesarean section because she was diagnosed earli-
er with threatened preterm labour and had recurrent con-
tractions causing shortening of the cervix. There was con-
siderable concern that it would be necessary to perform
an urgent caesarean section without prior discontinuation
of fondaparinux, with high risk of bleeding during the sur-
gery. Therefore it was decided to perform an elective cae-
sarean section after the 37" week of gestation. We decided
to use general anaesthesia due to lack of experience with
fondaparinux and regional anesthesia with the possibility
of bleeding complications after neuraxial analgesia. The
half-ife of fondaparinux is 17-21 h, which means that cath-
eter placement would be possible at least 40 hours (three
elimination half-lives) after the last dose of fondaparinux.

CONCLUSIONS

We believe fondaparinux to be the anticoagulant of choice
in rare cases of HIT during the antepartum period. To the
best of our knowledge, this is one of the first case reports
describing the successful use of fondaparinux in the treat-
ment of HIT in a third-trimester pregnant woman, provid-
ing a novel approach for this subset of patients.
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