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We report the case of 64-year-old female patient with pulmonary embolism and bilateral femoropopliteal deep

vein thrombosis caused by heparin-induced thrombocytopenia type II (HIT II) resistant to danaparoid sodium and

subsequently administered lepirudin in whom a single late plasmapheresis performed on day 6 of the initiation of

treatment of HIT reversed the course of the disease, preventing its highly potential fatal outcome. Primarily

administered lepirudin was not only ineffective but even led to further aggravation of the patient’s clinical state

and platelet count drop in the first stage of the HIT treatment. The improvement of the patient’s clinical state

was not achieved before therapeutic plasma exchange (TPE) had removed the greatest part of pathogenetic circu-

lating substrate. Only after TPE, lepirudin, introduced again, led to the platelet count recovery. In the subsequent

course of the treatment, lepirudin was combined with an overlapping oral anticoagulant. Previously positive hepa-

rin aggregation test and fast particle gel heparin-platelet factor 4 immunoassay were normalized as well as the

patient’s clinical status. Early plasmapheresis, administered within 4 days of the onset of thrombocytopenia in

HIT, as a beneficial therapeutic measure in certain individual cases, is indisputable. However, our results do not

concur with previously reported findings of the so far most comprehensive study on plasmapheresis performed in

the management of HIT with thrombosis, discrediting late plasmapheresis administered 4 days after the onset of

the disease not only as ineffective, but even as an aggravating factor. Our results suggest the possible beneficial

impact of late plasmapheresis as a method that may reverse a prothrombotic process and lead to a fast improve-

ment in the patient’s platelet count, especially in cases initially resistant to thrombin inhibitors. J. Clin. Apheresis
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INTRODUCTION

Heparin-induced thrombocytopenia type II (HIT II)
is an immune-mediated, severe acquired prothrombotic
disorder, occurring in 0.5–3% of patients exposed to
unfractionated heparin for more than 5–7 days [1–5].
HIT II induces the occurrence of arterial and venous
thromboses in about 35–50% of patients, the develop-
ment of pulmonary embolism being one of its most
dangerous manifestations [3,4]. The death rate for HIT
is typically about 29%, while in 21% of HIT patients
amputation of a limb occurs [1]. Besides the urgent
discontinuation of heparin therapy, it is necessary to

introduce alternative antithrombin medications such as
lepirudin, danaparoid, and argatroban, though there
have also been successful attempts with bivalirudin
and fondaparinux treatments described recently [2].
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According to the approaches accepted so far, early
plasmapheresis performed within the first 4 days of the
onset of HIT II is described as a useful therapeutic
method (reducing the mortality rate to 4.8%). Contrary
to early plasmapheresis, late plasmapheresis performed
4 days after the onset of HIT II has been shown to be
of no benefit. The mortality rate in the late plasmapher-
esis group (57% patients) was even higher than in the
control group receiving no plasmapheresis (32%) [1].

The aim of our report is to present a case of a
patient with pulmonary embolism induced by HIT II
initially resistant to danaparoid sodium and lepirudin
administered in full doses, in whom improvement was
achieved only upon the administration of late plasma-
pheresis.

CASE REPORT

The 64-year-old female patient admitted to the or-
thopedic ward underwent Austin-Moor endoprosthesis
implantation on the right hip joint due to a fracture.
The patient received low doses of unfractionated hepa-
rin (UHF) 5,000 units subcutaneously twice daily
throughout the period of 13 days as prophylaxis against
venous thromboembolism. On the 13th day of hospital-
ization, i.e., three days after the operation, sudden suf-
focation occurred while she was attempting to get out
of bed, accompanied by chest pain and sweating. The
analysis of that day revealed a drop in the previously
normal platelet count (184–188 3 109/L) to 61 3 109/L.
Other laboratory findings showed elevated values of D-
dimer (1,148 lg/L), LDH 603U/L, normal CK-MB
mass. Other routine laboratory analyses were normal.
The pulmonary embolism diagnosis was supported by
typical electrocardiographic signs (S1Q3T3 pattern and
electrical axes twist to the right) as well as by echocar-
diographic findings of the enlarged right ventricle
(30 mm) and signs of the right ventricle dysfunction.
Scintigraphy confirmed segmental defects in the right
and left lungs. Color Duplex scan of the deep veins of
the lower limbs found a fresh obstructive thrombus in
both the femoral and popliteal veins.

The diagnosis of HIT II with thrombosis was con-
firmed by the positive highly specific heparin platelet
aggregation test and highly positive immunological
assay for detection of heparin platelet factor 4 complex
(ID-HPF4 antigen particle gel immunoassay, Diamed)
[3,6] (Fig. 1). During admission, the patient received
no medication that could have caused the coexisting
drug-induced thrombocytopenia. Testing for the pres-
ence of thrombophilia (antithrombin III, protein C, pro-
tein S, activated protein C resistance, factor VIII, IgG
and IgM anticardiolipin antibodies, lupus anticoagulant,
and homocysteine) detected no other congenital or
acquired disorder. The baseline PT, aPTT, and fibrino-
gen values were also normal.

Based on clear clinical and laboratory signs, a diag-
nosis of heparin-induced thrombocytopenia type II with
thrombosis in the form of submassive pulmonary em-
bolism and bilateral deep vein thrombosis was estab-
lished. Heparin therapy was immediately discontinued
and replaced with danaparoid sodium treatment initi-
ated by IV bolus infusions of 2,250 U, later tapered to
200 U/h. Cross-reactivity between danaparoid and hep-
arin was excluded by negative in vitro danaparoid so-
dium aggregation assay performed on the specimen
drawn at admission to the coronary unit, that is, from
the same specimen on which the heparin aggregation
assay was performed. Despite danaparoid sodium ad-
ministration, the patient’s clinical state further deterio-
rated, accompanied by a decrease in platelet count,
which fell to 18 3 109/L on the 3rd day of the HIT
treatment initiation. Therefore, it was decided to
replace the ineffective danaparoid sodium with the lep-
irudin infusion. On the 3rd day of full-dose lepirudin
administration, with the therapeutic aPTT values 1.5–
2.5 times higher than the control ones during all three
days, an additional decline in the platelet count to 9 3
109/L occurred, accompanied by enlarged swelling of
the lower limbs and deterioration of the clinical state.
On the 6th day of the HIT treatment initiation or the
3rd day of lepirudin treatment, salvage plasmapheresis
was performed with the removal of 1.2 of the patient’s
circulatory plasma volume, i.e., 4.3 L.

The aim of the therapeutic plasma exchange was to
remove the patient’s own plasma and decrease the
level of an autoantibody implicated in HITT. The pro-
cedure was performed using a discontinuous flow tech-
nique with a Haemonetics MCS 3p device. The anti-
coagulant used was ACD-A (acid-citrate-dextrose-
adenine). Double-lumen apheresis/dialysis catheter was
inserted in the right jugular vein position. A combina-
tion of replacement fluids was used including crystal-
loids, albumin solution, and fresh frozen plasma (FFP).

In order to maintain the albumin value in a normal
range (35–55 g/L), the mixture of 0.9% sodium chloride
solution and 20% albumin solution was prepared to allow
an adequate protein replacement with albumin concentra-
tion not less than 35 g/L. Thus, the achieved final albu-
min concentration in replacement fluid was 3.5%.

The rationale for using FFP was prolongation of ini-
tial aPTT (2.5 times), which could be even further
increased by administration of the albumin solution.
Aware of the risk of a circulatory overload by the FFP
administration after the procedure, we decided to use,
instead of an albumin solution, FFP in a volume of
800 mL as a replacement fluid at the final part of ther-
apeutic plasma exchange.

Upon completion of plasmapheresis, the intravenous
administration of lepirudin was continued. Only then
did the primarily ineffective lepirudin lead to the plate-
let count recovery. The control heparin aggregation
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assay (Fig. 1) done two days after plasmapheresis as
well as the fast particle gel heparin-platelet factor 4
immunoassay were negative. When the platelet count
exceeded 100 3 109/L, acenocoumarol oral anticoagu-
lant therapy was initiated with overlapping lepirudin
until INR reached the therapeutic range in the course
of 2 successive days. In the further course of hospitali-
zation, the patient, with the use of compression grad-
uated stocking, successfully completed her rehabilita-
tion therapy.

DISCUSSION

Positive results of HIT II treatment with nonheparin
alternative anticoagulants, such as danaparoid sodium
and lepirudin, have been indisputably confirmed by a
number of studies. However, all of them state that they
lead to platelet count and clinical recovery in at the
most 88–95% patients [2,5]. Still, in about 9% of
patients with HIT type II, danaparoid sodium does not
bring about a thrombocytopenia remission, 2.6% of
patients have a recurrence of thrombocytopenia, while
thrombotic events occur in 3.1% of patients during
danaparoid therapy [5]. Also, we took into account that

danaparoid could express in vitro cross-reactivity with
heparin in 10–40% of cases and in vivo cross-reactivity
in less than 5% [3]. In the present case, the possibility
of a cross-reactivity was excluded by a negative plate-
let aggregation test in response to danaparoid.

Though falling into the group of direct thrombin
inhibitors, lepirudin showed the efficacy similar to that
of the indirect thrombin inhibitor, danaparoid sodium
(9.45 thrombosis rate with danaparoid vs. 7.9 thrombo-
sis rate with lepirudin). However, we would like to
emphasize that major bleeding episodes occur less fre-
quently in danaparoid than in lepirudin treatment [2].

All evidence indicates that there is rather significant
percentage of HIT II patients in whom the recom-
mended aforementioned standard nonheparin antico-
agulant therapy produces no positive outcome. Adjunc-
tive plasmapheresis therapy has been described as a
useful method of removing antigen complexes or spe-
cific antibodies [5,7,8,9] leading to a significant reduc-
tion in heparin PF4 antibodies and negativization of
the previously positive platelet aggregation test with
heparin in 75% cases [1].

The aforementioned most comprehensive study on
plasmapheresis treatment of HIT II [1] states that only
early plasmapheresis reduces mortality rates, while no

Fig. 1. Positive heparin platelet aggregation assay before therapy (left) and negative heparin aggregation assay after plasmapheresis (right)
in a patient with HIT II primarily resistant to danaparoid sodium and lepirudin.
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benefit is brought by late plasmapheresis performed
4 days after the onset of the disease, resulting in even
higher mortality rates compared with the control group
receiving no plasmapheresis. However, the longer me-
dian time of heparin exposure experience by the stated
late group (4.2 days) compared with the early group
(1.4 days) may in part account for such a finding. It
should be taken into account that the prolonged admin-
istration of heparin to HIT patients of the late group
may worsen the disorder. Thus burdened, the unequal
position of the patients in the late group may consider-
ably compromise results achieved by plasmapheresis in
this group [1].

There is a need to additionally stress that the
patients reported in the above-stated study did not
receive nonheparin anticoagulant treatment, while it
was used in the case of our patient both prior to and
after plasmapheresis.

In our patient diagnosed with a severe form of HIT
II, the plasmapheresis performed on the 6th day of the
HIT treatment, clearly classifying her as a patient of
the late group, timely removed the greatest part of
pathogenetic circulating substrate, reducing it below
the threshold of detectability by laboratory assays.
The stated removal of the substantive portion of these
pathogenetic circulating complexes, confirmed by the
above-stated functional and immunological assays, just
at this stage presumably enabled primarily ineffective
full-dosed lepirudin to contribute to the recovery of the
patient.

In our opinion, this experience indicates that late
plasmapheresis could be considered as a therapeutic
option, along with administration of thrombin inhibi-

tors, in the HITII patients who are resistant to the rec-
ommended alternative nonheparin medication.
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