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Report

A Caseof Heparin-Induced Thrombocytopeniawith
Repeated Episodes of Acute Lower Extremity Arterial
Thromboembolism duringa Short Time

Hidetoshi Masumoto, MD, Mitsuomi Shimamoto, MD, Fumio Yamazaki, MD,
Masanao Nakai, MD, Shoji Fujita, MD, Tatsuya Itonaga, MD, and Ryota Nomura, MD

The patient was a 55-year-old female. On the diagnosis of theright acoustic tumor, a subtotal
extirpation was performed. Heparinized solution wasadministered, and on postoper ativeday 7,
an occlusion of theleft common femoral artery was confirmed. A continuous administration of
heparin wasinitiated after athrombectomy. On the following day, the platelet count decreased.
Following confirmation of the recurrence of thromboembolism, we again performed a throm-
bectomy. Considering the possibility of heparin-induced thrombocytopenia (HIT), we termi-
nated the administration of heparin, and treatment with danaparoid and argatroban wasiniti-
ated. Two dayslater, sheredeveloped thromboembolism. After theadministration of danaparoid
wasterminated, the platelet count improved. (Ann Thorac Cardiovasc Surg 2007; 13: 365-367)
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I ntroduction

Heparin has been widely used as an anticoagulant in clini-
cal practice. A major adverse effect is heparin-induced
thrombocytopenia (HIT). While various reports have been
published regarding the incidence of HIT,Y the incidence
of the disease has recently been estimated to be approxi-
mately 3%. Furthermore, the development of arterial and
venous thromboses has been reported as complications
in many cases.

Case Report

The patient was a 55-year-old female who devel oped
diplopiain April 2005, and left abducent nerve paralysis
was suggested. Since the presence of aright acoustic tu-
mor was confirmed, subtotal extirpation was performed
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in May 2005. The platelet count at the time of hospital-
ization was 336,000/pL. During the operation, heparin-
ized physiological sodium chloride solution (10 units/mL)
was administered via the arterial line. On postoperative
day 7, the patient experienced a cold sensation in her left
lower limb. Since occlusion of the left common femoral
artery had been confirmed by intravenous digital subtrac-
tion angiography, she was diagnosed with acute arterial
thromboembolism. A thrombectomy was performed, dur-
ing which awhite-red thrombus was removed, and blood
flow improved. To prevent postoperative thrombus for-
mation, a continuous administration of heparin was initi-
ated at a dose of 400 units/h. On the following day, the
platelet count decreased to 23,000/pL. Since we con-
firmed the recurrence of acute arterial thromboembolism
at the left lower extremity (occlusion of the superficial
femoral artery), athrombectomy was again performed.
During the operation, a similar white-red thrombus was
removed, and an improvement of blood flow was con-
firmed. The platelet count decreased to 16,000/uL, and
therefore 10 units of platelets were transfused. The plate-
let count immediately increased to 86,000/uL, but de-
creased thereafter. Considering the possibility of HIT, the
administration of heparin was suspended, and an intrave-
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nous administration of 1,250 units of danaparoid
(heparinoid) and an intravenous drip of 10 mg argatroban
(antithrombin) wereinitiated twice daily. Two days later,
the patient redevel oped | eft lower extremity arteria throm-
boembolism, and a thrombectomy was again performed.
Considering the influence of danaparoid, the drug admin-
istration was suspended after the operation. |mprovement
was subsequently confirmed for the platelet counts, and
arterial thromboembolism did not occur. Protein C activ-
ity was within the normal range (125%), and the protein
Santigen level was dightly above normal (145%). It was
confirmed clinically that the platelet count decreased af -
ter heparin administration and increased immediately af-
ter heparin administration was terminated. Based on a
positive platelet aggregation test, the patient was diag-
nosed with HIT (typell). The administration of argatroban
was continued for 12 days. On postoperative day 27, swell-
ing was confirmed in the right lower limb and was diag-
nosed as deep vein thrombosis by echo-Doppler ultra-
sound. Therefore an oral administration of warfarin and
cilostazol wasinitiated. Twenty days after the commence-
ment, afilter was set at the inferior venacava (Trapease”,
Cordis, Miami, FL). It was confirmed that the lower ex-
tremity venous thrombus was attenuated and finally dis-
appeared. Clinical dataincluding changesin the platel et
count are shown in Fig. 1.

Discussion

HIT occursintwotypes? Typel HIT iscaused by nonimmune
mechanisms as aresult of the physical and biological fea
tures of heparin. On the other hand, Typell HIT is caused
by an immune mechanism in which a heparin-specific
autoantibody is involved. When heparin is administered
in the presence of platelet factor 4 (PF4), which isre-
leased from activated platelets, an immune complex can
form and result in the production of an anti-PF4/heparin
antibody (HIT antibody). This complex initially causes
platelet aggregation, which is followed by adecreasein
platelet counts and the devel opment of thrombosis. PF4
released in this processis considered to further aggravate
HIT, thrombosis, and the decrease in platelet counts.®
Moreover, thrombin released from activated platel ets
causes vascular endothelia disorder and the appearance
of tissue factor in avicious circle.? Based on these facts,
it is anticipated that thrombin inhibitors will play alead-
ing role in the treatment of HIT. When the clinical diag-
nosisis established, adecreasein the platel et count greater
than 50% in patients treated with heparin, no decreasein
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the platelet count as aresult of other diseases, and imme-
diate improvement of the platelet count after the cessa-
tion of heparin administration should be confirmed. For
such diagnosis, the platelet aggregation test® and the en-
zyme-linked immunosorbent assay (ELISA) test to con-
firm HIT antibody are available.® A correct diagnosis can
be ensured by performing both of these tests. When HIT
is suspected from a clinical perspective, even if a nega-
tive result is obtained in any of the tests, the administra-
tion of heparin should be terminated and alternative drugs
should be used instead. This case was diagnosed as Type
Il HIT based on her clinical course and the results of a
platelet aggregation test. Furthermore, the thrombus re-
moved during the first operation was visually confirmed
to be ared-white thrombus. Therefore it was considered
to include a platel et aggregation clot, a so-called white
clot syndrome that is specific to HIT.

For the treatment of HIT, the administration of hep-
arin, which acts as an antigen, is terminated, and throm-
bin is deactivated through the use of athrombin inhibitor.
When thrombosis develops as a complication, an anti-
thrombin agent is applicable.? In this case, danaparoid
and argatroban were initially used as anticoagulants in-
stead of heparin. However, since acute arterial thrombo-
sis occurred, the administration of danaparoid was sus-
pended and clinical improvement was observed subse-
quently. Danaparoid islow molecular weight heparinoid,
which is recommended for anticoagulant therapy of HIT
patientsin the U.S. and Europe. Warkentin et al. reported
that theinvitro and in vivo cross-reactivity of danaparoid
would be 10% and 5%, respectively,” and therefore care-
ful consideration isrequired in the use of thisagent. Since
the chemical structure of argatroban differs completely
from that of heparin, it exhibits no cross-reactivity with
HIT antibodies and thus exhibits significant effects as a
specific antithrombin agent.” However, no clear guide-
lines are available regarding the administration methods,
dosage, and dosing duration of argatroban. Lewis et a.
suggested that a continuous administration of the agent
would be effective for the treatment of arterial thrombo-
sis and venous gangrene in HIT patients. They adminis-
tered the agent at 2.0+0.1 pg/kg/min for 5.3+0.3 days on
average, and 10% of the patients underwent amputation
of alimb.® In the present case, 20 mg of argatroban was
divided into two doses so that the agent could be admin-
istered twice each day, and this was considered to be ef-
fective for the acute-phase treatment.

When deep vein thrombosis occurred, an oral admin-
istration of warfarin was initiated. The use of warfarin
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postoperative day.

for acute phase HIT is contraindicated in principle be-
cause it may induce a decrease of protein C activity. In
the present case, thrombin/antithrombin 3 complex (TAT)
activity decreased to 23.8 pg/L at the onset of warfarin
treatment, and no decrease in the platelet count was ob-
served. Thus it was considered that the clinical level of
the disease had reached the chronic phase, and thus war-
farin administration was initiated. The subsequent reso-
Iution of the venous thrombus was confirmed, and no other
thrombi developed.

Conclusion

We performed thrombectomy and anticoagulant therapy
for an HIT patient who repeatedly developed acute arte-
rial embolism during a short time, and we obtained good
results. It is considered important to prevent severe throm-
botic complications by establishing adiagnosisat the early
stage and providing treatment after correctly assessing
the conditions of HIT.
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