
intl.elsevierhealth.com/journals/thre
Letter to the Editors-in-Chief
Treatment of a woman with lupus and throm-
boembolism and cutaneous intolerance to
heparins using fondaparinux during pregnancy

Sir,

We report on the first case of use of fondaparinux in
early pregnancy. Treatment of venous thromboem-
bolism during pregnancy is performed with aPTT-
adjusted subcutaneous unfractionated heparin
UFH). During the second and third trimester of
pregnancy, anticoagulation may be switched to
vitamin K antagonists [1]. The limitations of
treatment with UFH and vitamin K antagonists have
prompted the use of low-molecular-weight (LMWH)
heparins, especially of dalteparin, throughout
pregnancy [2]. Local intolerance to UFH, LMW-
heparins and danaparoid has been reported and
may complicate treatment during pregnancy [3,4].

Cutaneous lesions usually develop 2—4days after
injection and are erythematous, infiltrated and
sometime eczematous in nature. Lesions become
generalised if treatment is continued. The structur-
al similarities of UFH and LMW-heparins entail a
likelihood of cross-reactions between different
kinds of heparin preparations. Cross-reactivity be-
tween heparins and heparinoids has been described
using scratch test and intracutaneous testing [4].

Fondaparinux is a synthetic pentasaccharide
binding to antithrombin and inhibiting factor Xa
without inhibiting thrombin. The pentasaccharide
domain is too small to be recognised by platelet
factor 4 and the majority of heparin reactive
antibodies [5]. Fondaparinux did not increase
lipopolysaccharide induced cytokine production in
isolated human monocytes and in whole blood in
contrast to heparin, suggesting that it may not be
an immunomodulator like heparin [6]. Fondapar-
inux reduced interleukin 6 and macrophage inflam-
matory proteins-2 expression and decreased
neutrophil accumulation in the injured kidneys.
Inflammation and neutrophil accumulation were
mainly inhibited by recruitment of neutrophils
through fondaparinux [7]. Thus, fondaparinux
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should not induce local immunological reactions
leading to erythema and skin lesions. Accordingly,
it was safely and effectively given to patients with
delayed type allergy to LMW-heparin and semisyn-
thetic heparinoids [8,9]. An in vitro human cotyle-
don model has shown that fondaparinux does not
cross the placental barrier [10]. Since only minor if
any placental passage of very low-molecular-
weight pentasaccharide [11] and no teratogenic
effects were reported [12], we decided to use
fondaparinux for prophylaxis of thromboembolism
in a patient with a history of lupus, thrombosis and
cutaneous intolerance to heparin, LMW-heparins
and danaparoid.

Fondaparinux has been shown to prevent effec-
tively postoperative venous thromboembolism at a
dose of 2.5mg/day [13]. Treatment of acute deep
venous thrombosis and pulmonary embolism was
demonstrated using once daily 7.5mg fondaparinux
[14,15].

A 31-year-old woman, weight 76kg, height
160cm, suffered from systemic lupus with nephrop-
athy, pleuritis and thrombocytopenia in 1991 and
1997. During pregnancy in 2001, she developed
shill-blain lupus with purples red nodules at hands
and feet. She suffered from two spontaneous
episodes of venous thromboembolism 12 and 3years
and abortion at month 3 of pregnancy 2years ago.
She also had local intolerance to heparin, LMW-
heparins and danaparoid, objectively documented
by intracutaneous tests. Systemic antinuclear anti-
bodies supported the suspicion of systemic lupus.
Laboratory examinations revealed positive antinu-
clear antibodies (ANA) of 1:160 to 1:320 (nor-
mal b1:40) and elevated DNA of 40 IU/ml
(normalb10IU/ml), anticardiolipin IgG antibodies
ranging from 22 to 48IU/ml, IgM antibodies ranging
from 12 to 31IU/ml and negative SS-A and SS-B
antibodies. Lupus anticoagulant was positive. Fac-
tor V-Leiden-, prothrombin mutation- and methyl-
tetrahydrofolate-reductase mutation, antithrom-
bin, protein C and protein S deficiencies were
excluded. Before the current pregnancy, she was on
stable vitamin K antagonist therapy with phenpro-
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coumon at an international normalised ratio (INR)
of 2—3. Before initiation of pregnancy, the patient
gave written informed consent to switch to oral
anticoagulation to 1�2.5mg fondaparinux com-
bined with 100mg acetylsalicylic acid/day.

During pregnancy, fondaparinux was well toler-
ated. The patient did not develop any signs or
symptoms or laboratory indications for a recurrent
episode of systemic lupus disease. The sonographic
examinations of the foetus were regular until
month 24. Thereafter, the diameter of the head
was below the lower 95 percentile of normal range.
Then, foetal growth retardation developed due to
placental insufficiency. At week 34, the heard rate
of the infant decreased to values between 100 and
120per minute and delivery of the child was
performed by caesarean operation. The newborn
child (weight 1240g, height 38cm, cranial circum-
ference 28cm, APGAR of 08/08/10) was transferred
to the neonatal intensive care unit due to respira-
tory distress syndrome grade 1 for 22days. The
neonate was transferred to a regular ward for
another 24days before discharged at home (body-
weight 2060g, height 42cm, cranial circumference
30cm).

During pregnancy, the anticoagulant effect of
2.5mg fondaparinux/day subcutaneously was de-
termined by factor Xa inhibition assays. Factor Xa
inhibition was measured using the chromogenic
S2222 assay (normal range b0.01Ag fondaparinux/
ml, Chromogenix, Essen, Germany). Heptest coag-
ulation assay, which determines the biological
activity of mainly anti-factor Xa activity of heparins
and of fondaparinux, was done from all samples
(normal values b21s or b0.01Ag fondaparinux/ml,
Haemachem Inc., St. Louis/Missouri, USA). Normal
values in the umbilical cord were also b21s [16].
Using a dilution curve of fondaparinux, the coagu-
lation times in sec were converted to Ag/ml. The
Figure 1 Concentration and biological activity of fondapari
assay (Ag/ml), respectively, before, during and after pregnan
lower limit of detection was 0.01Ag/ml fondapar-
inux in both assays. During pregnancy, blood
samples were taken before and 2h after the
morning injection of fondaparinux into plastic
tubes containing 3.8% sodium citrate (v/v: 9/1,
blood/sodium citrate) by clean puncture of a vein
of the forearm. The results of concentration and
the biological activity 2h after the subcutaneous
injection of fondaparinux using the chromogenic
S2222 assay and the heptest coagulation assay
before, during and after pregnancy are given in
Fig. 1. The concentration of fondaparinux in the
S2222 assay ranged from 0.34 to 0.57Ag/ml. The
values before pregnancy and after delivery were
slightly higher than during pregnancy. The coagu-
lation values of heptest ranged from 75 to 106s
(data not shown). The calculated concentration of
fondaparinux using heptest ranged from 0.28 to
0.60Ag/ml. The values during pregnancy were also
lower with this method compared to the values
before and after pregnancy. At the day of delivery,
the morning injection of fondaparinux was omitted.
Fondaparinux was restarted at the same dose the
day after delivery. Aspirin was given continuously
without stopping before delivery. Three days after
delivery, fondaparinux was switched to vitamin K
antagonist therapy with phenprocoumon in combi-
nation with 100mg aspirin daily.

The coagulation values in the plasma of the
neonatal were 19.8s (heptest) and the concentra-
tion in the S2222 assay b0.01Ag/ml fondaparinux
at the day of delivery. In the umbilical cord,
heptest was 30.7s and the concentration of
fondaparinux in the S2222 assay b0.01Ag/ml. The
coagulation time of the Heptest assay would
correspond to 0.028Ag/ml using a dilution curve
of fondaparinux in pool plasma. The concentration
of fondaparinux in the mothers plasma was 0.4Ag/ml
during delivery. Accordingly, about 7% of fondapar-
nux determined by S2222 chromogenic assays and heptest
cy in maternal plasma.



Figure 2 Spiking of pool plasma, plasma of the
neonatal and the umbilical cord with fondaparinux (Ag/
ml) and coagulation times of the heptest assay (s).
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inux was detected in the umbilical cord plasma
using heptest and no fondaparinux using the
chromogenic S2222 assay, which was present in
the plasma of the mother, and of the umbilical
cord of the neonatal. This difference is likely to be
caused by the different methods, since the chro-
mogenic assay uses supplementation with human
pool plasma and heptest determines also non-
antifactor Xa activities of and endogenous anti-
coagulants.

For more detailed analysis, serial dilutions of
fondaparinux (0.018 to 0.56Ag/ml) were added to
pool plasma from 12 healthy subjects, to plasma of
the neonatal and 0.07 to 0.56Ag/ml to plasma of its
umbilical cord vein. The differences between the
coagulation time versus concentration curves
should detect the amount of fondaparinux trans-
ferred by placental passage from the mother to the
neonatal during pregnancy. The heptest coagula-
tion times increased in a parallel manner after
spiking the plasmas of the adult healthy pool, of
the neonatal plasma and the plasma from the
umbilical cord with serial dilutions of fondaparinux
(Fig. 2). There were no difference between pool
and neonatal plasma. The calculated amount of
fondaparinux in plasma of the neonate and of the
umbilical cord showed a 0.02Ag/ml fondaparinux in
umbilical cord plasma after the addition of all
concentrations of fondaparinux in vitro. The S2222
assay did not show any difference between the
three dilution curves (data not shown). This
indicates first that both assays determine the
activity and the concentration of fondaparinux in
plasma from neonatal and umbilical cord. Secondly,
the differences in the heptest assay may be caused
by the lower plasma levels of coagulation factors in
the umbilical cord and in the neonatal plasma
compared to adult human pool plasma and not by
fondaparinux. This is supported by a lower sensi-
tivity of the chromogenic assay towards reduced
levels of coagulation factors.

So far, fondaparinux was given for 1 to 101
days before delivery in five regnant women [11].
This is the first report on the safe and effective
use of 2.5mg fondaparinux/day subcutaneously
during the whole pregnancy for prophylaxis of
venous thromboembolism. The woman suffered
from a history of thromboembolism, cardiolipin
antibodies and intolerance to heparins and dana-
paroid. Our data suggest that fondaparinux does
cross the placenta into the foetal circulation to a
very small amount if at all. A minimal amount of
less than 0.02Ag fondaparinux in foetal and
neonate plasma is highly unlikely to be of any
clinical significance.
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