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Heparin-induced thrombocytopenia and thrombosis is associated with a significant
incidence of morbidity and mortality. Prompt recognition of this complication and
immediate withdrawal of heparin therapy are imperative. This report describes a case of
heparin-induced thrombosis and thrombocytopenia with major vascular insufficiency of
the extremities. This is the first reported instance of the use of intravenous streptokinase
for the treatment of heparin-induced venous thrombosis.
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INTRODUCTION

Thrombocytopenia following treatment with heparin
has been recognized for many years, but heparin-induced
thrombosis is less well known. The reported incidence of
thrombocytopenia has ranged from 1% to 30% in patients
receiving heparin therapy [1-5]. The only study identi-
fying the incidence of thrombocytopenia in normal
volunteers, by Schwartz et al. {6], showed that 33% of
heparinized normals had decreased platelet counts.
Thrombocytopenia occurs more frequently with bovine
than with porcine heparin [5,7,8]. Heparin therapy may
occasionally be ineffective in the prevention or treatment
of thrombosis but paradoxically can cause thrombosis.
There has been an increasing interest in the heparin-
induced thrombocytopenia and thrombosis syndrome
(HITTS). Whether the incidence of HITTS is truly
increasing because of the more widespread use of heparin
or the increasing frequency is apparent because of
increased awareness is not known. HITTS is associated
with a very high morbidity and a reported mortality of
18-36% [9-14]. We report a case of heparin-induced
thrombocytopenia associated with upper- and lower-
extremity venous thrombosis in whom therapy with
intravenous streptokinase reversed the near-gangrenous
changes and apparently prevented the need for amputa-
tion.
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CASE REPORT

A 77-year-old Caucasian man with a history of chronic
obstructive lung disease presented with a spontaneous
right-sided pneumothorax that was treated by chest tube
placement. The platelet count initially was 297,000/
mm’. A persistent bronchopleural fistula subsequently
developed that required surgical closure. Postopera-
tively, he was started prophylactically on heparin 5,000
U subcutaneously (SC)q12h. Eight days later, his entire
left upper extremity became swollen and tender. There
was a deep purple macule over the left antecubital area,
where a long brachial central line had been removed. The
left upper extremity was discolored; however, the radial
and ulnar pulses were easily palpable. A diagnosis of
axillary and subclavian venous thrombosis was made and
full-dose intravenous heparin begun. At this time, the
fibrinogen level was 190 mg/dl, thrombin time 11.3 sec,
and fibrinogen split products elevated >40 <80 pg/ml.
Antithrombin III and protein C levels were normal at
103% and 108%, respectively. There was no evidence of
disseminated intravascular coagulation (DIC) at any
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time. Seventy-two hr later, the left foot became similarly
involved, and the left upper extremity was more edem-
atous and discolored. A Doppler study revealed a throm-
bus in the left ileofemoral vein. The platelet count at this
time was 24,000/mm’. The patient was not on any drugs
that could be incriminated for the thrombocytopenia other
than heparin. A clinical diagnosis of HITTS was made,
and heparin therapy was discontinued. At this time,
streptokinase was started with a loading dose of 250,000
U intravenously (IV), followed by a continuous infusion
of 100,000 U/hr, which was maintained for 72 hr. The
platelet count rose gradually, reaching 140,000/mm? 4
days later (Fig. 1). Multiple blisters appeared over both
the left upper extremity and left lower extremity, and
areas of skin necrosis gradually demarcated with well-
defined borders. After 36 hr of streptokinase therapy, the
patient was placed on coumadin. The near-gangrenous
changes in both extremities regressed slowly (Fig. 2).

DISCUSSION

Heparin-induced thrombocytopenia was first observed
in man by Fidlar and Jaques [15] in 1948. Thrombocy-
topenia induced by heparin, although quite common, is
not widely recognized. Its incidence in patients receiving
heparin has ranged from 1% to 30% [1-5]. Its occurrence

1s unrelated to the patients’ age, sex, blood group, or
underlying disease process or to the route or amount of
heparin administered [1,9,10,16]. Weismann and Tobin
[14] in 1958 first reported the association of arterial
thromboemboli and systemic heparin therapy. Natelson
etal. [17] in 1969 suggested that thromboembolic events
could be caused by heparin-induced thrombocytopenia,
later confirmed by Rhodes et al. [9] in 1973.

The mechanism of thrombocytopenia in HITTS is
believed to be enhanced peripheral destruction of plate-
lets [11,14,18-21]. An immune-mediated mechanism
has long been postulated, and many investigators have
detected a heparin-dependent platelet-aggregating factor
in the blood of patients with this disorder. This platelet-
aggregating antibody has been variously shown to be IgM
[18,20], IgG-IgA [12], or IgG [9,10,22-24]. In the
presence of heparin, this antibody fixes complement to
the platelet membrane initiating prostaglandin synthesis
with production of endoperoxidases and thromboxane
A,. The incited platelet release reaction liberates seroto-
nin and ADP. The latter, together with the endoperoxi-
dases and thromboxane A, induces platelet aggregation.
These platelet aggregates combine with fibrin, resulting
in the formation of a “white clot” [25,26], which on
electron microscopic examination demonstrates predom-
inantly fibrin platelet aggregates with few leukocytes or
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Serial platelet counts, heparin therapy, and thrombotic complications.
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Fig. 2. Left hand during heparin therapy (a) and after
streptokinase therapy (b).

erythrocytes. Heparin is also known to have a mild direct
platelet-aggregating action [27,28] and may potentiate
the action of other platelet-aggregating agents such as
ADP and epinephrine [29,30].

A number of laboratory tests have been used to detect
the presence of the heparin-dependent platelet-aggre-
gating antibody. These include platelet aggregometry
[22-24], [*H]serotonin release from normal platelets in
the presence of heparin and the patient’s serum
[12,16,18], platelet [*“C]serotonin release [31], modified
technique of platelet factor 3 availability [10], comple-
ment fixation [9], complement lysis inhibition assay
[20,32], agglutination of heparin-coated sheep erythro-
cytes [18], platelet-associated 1gG assay [5], and en-
zyme-linked immunosorbent assay (ELISA) [33]. Plate-
let aggregometry is the most convenient and widely used
among these methods. Patient serum (or plasma) is added
to normal platelet-rich plasma and heparin, and the
mixture is incubated in a platelet aggregometer [22,24].
This test, although specific, is not sensitive (36% sensi-
tivity) [24]. In our patient, platelet aggregation studies
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were done but were normal. It should be mentioned that
platelet-associated IgG is nonspecific and is not diagnos-
tic of heparin-induced thrombocytopenia. Hence, the
overall clinical picture should be carefully evaluated
before making a definitive diagnosis.

The wide clinical spectrum of complications of HITTS
can be divided into thrombotic (more common) and
hemorrhagic phenomena. Arterial thrombosis secondary
to heparin was first described by Weismann et al. [14] in
1958, and various reports have appeared since [11,12,20,
32,34]. Heparin may also induce extension of pre-
existing venous thrombi, sometimes resulting in pulmo-
nary embolism [10,11,20,32]. Other manifestations of
heparin-induced thrombosis are myocardial infarction
[19,20,32], cerebral thrombosis [12,32,35], skin necro-
sis [11,35], renal artery embolism [12,14], mesenteric
ischemia [11,36], spinal artery thrombosis [23], venous
graft occlusion [11,24], and bowel infarction [11]. The
hemorrhagic complications of HITTS include cerebral
hemorrhage [11,20,32], wound hematoma [11,20], gas-
torintestinal bleeding [1,20,36], adrenal hemorrhage
[37], skin bruising [11,22], and consumption coagulop-
athy [38,39,40]. Patients with HITTS have often required
surgical intervention, including thrombectomies [11,
20,32], amputations [11,20,32,35], evacuation of he-
matomas [11], and excision of necrosed skin [35]. The
mortality has been reported to be 18-36% [11-14]. The
diagnosis of HITTS 1s essentially clinical. The typical
patient has been on heparin therapy (subcutaneous or
intravenous) for 5-10 days. The finding of a low platelet
count with recurrent or de novo venous or arterial
thromboembolism while the patient is on heparin therapy
should alert the physician. Heparin therapy should be
discontinued immediately after a clinical diagnosis of
HITTS is made. Heparin-dependent antiplatelet antibod-
ies may be present in < 72% of patients [9,10,12,20,
24,25,32]. Delay in waiting for the aggregation studies
while continuing heparin therapy may result in morbidity
or mortality. Once heparin therapy is discontinued, the
platelet count rises within 3-6 days [10,22,32]; occasion-
ally, thrombocytosis may be seen.

The most important step in the management of HITTS
is prompt withdrawal of heparin therapy. Patients with
established thrombi are at increased risk of further
thrombosis and embolism and are unfortunately left
without effective anticoagulation when heparin therapy is
discontinued. Various drugs have been tried in this
situation. Warfarin has been used by various investiga-
tors [1,5,9,11,41], but its long latent period of action is
an obvious disadvantage. Dextran therapy has been
recommended [11,15,42], as have antiplatelet drugs,
such as aspirin and dipyridamole [9,11,20,42]. The use
of low-molecular-weight heparin has been under study,
and various workers [43-45] have reported success, even
in patients with thrombosis. It has been suggested,
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however, that laboratory testing for cross-reactivity be
performed before this drug is administered. Platelet
transfusions are probably contraindicated {10,19,35], in
view of immune destruction of platelets and the risk of
further propagation of the “thrombus.”

Streptokinase was identified as a secretory product of
Lancefield group C B-hemolytic streptococci. Sherry
[46] in 1954 showed that streptokinase acted on plasmi-
nogen to produce plasmin. Its clinical usefulness was first
demonstrated by Johnson and McCarthy [47] in 1959.
Streptokinase forms an equimolar complex with plasmi-
nogen. This activator complex is capable of converting
plasminogen to plasmin, resulting in fibrinogen dissolu-
tion and digestion of clotting factors V, VIII, prothrom-
bin, and fibrin. The increased levels of plasmin in the
circulating blood results in high concentrations of fibrin
and fibrin degradation products [47-51].

The effectiveness of systemic thrombolytic therapy in
the dissolution of a thrombus is well established. How-
ever, its use in the patient with venous thrombosis
associated with heparin has not been described. Intra-
arterial streptokinase (or urokinase) has been shown to be
effective in the dissolution of arterial thrombi [53,54]
associated with HITTS. Pulmonary embolism resulting
from this syndrome has been treated with streptokinase
[44,55]). Although thrombosis of the extremities (both
arterial and venous) is not an uncommon finding in
HITTS, the use of intravenous streptokinase for this has
so far not been described. It should be noted that Leroy
et al. [45] used fibrinolytic treatment (urokinase) in
conjunction with low-molecular-weight heparin for acute
ischemia of the lower limbs.

Intravenous streptokinase therapy used in our patient
resulted in the reversal of the near-gangrenous changes in
both the upper and lower extremities resulting from
venous thrombosis secondary to heparin therapy. The
present case demonstrates the effectiveness of systemic
thrombolytic therapy in this situation. Further studies
may be needed to substantiate its continued value in
patients with heparin-induced thrombocytopenia and
thrombosis.

SUMMARY

Thrombocytopenia and thrombosis are not rare com-
plications of heparin therapy. Declining platelet counts,
increasing heparin requirements to maintain therapeutic
levels of anticoagulation, and the occurrence of unex-
plained recurrent arterial or venous thromboembolism,
myocardial infarction, or pulmonary embolism should
alert one to the diagnosis of HITTS. Heparin should be
withdrawn promptly, rather than increased. Platelet ag-
gregation studies should be obtained, and an alternate
form of anticoagulation started. The present case dem-
onstrates the effectiveness of intravenous streptokinase

for venous thrombosis in HITTS. The potential compli-
cations of heparin therapy are unpredictable, insidious in
onset, and often life-threatening. It is therefore essential
to observe the patient closely and monitor the platelet
count whenever heparin is to be given for more than a few
days.
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