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Cited from Heparin-Induced Thrombocytopenia Fourth Edition. P496,
Edited by Warkentin T.E. and Greinacher A. (Informa Healthcare, New

York)
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Abstract

Detection of HIT antibodies to make a correct diagnosis of immune
heparin-induced thrombocytopenia (HIT)

Shigeki Miyata ;
Divisions of Clinical Laboratory and Transfusion Medicine, National Cerebral and Cardiovascular Center,

5-7-1 Fujishirodai, Suita, Osaka 565-8565, Japan

Immune heparin-induced thrombocytopenia (HIT) is a life-threatening side effect of heparin ther-
apy. HIT is better recognized in Japan too, since prescribing information on heparin was revised to
mention HIT in April 2006, and argatroban, a direct thrombin inhibitor, was approved for the indica-
tion of HIT in July 2008.

Heparin is usually given to patients with thrombosis or those who had undergone procedures
such as surgery. In these patients, platelet activation or lysis occurs often, releasing platelet factor 4
(PF4) from platelet alpha-granules. When heparin is injected into the circulation, it rapidly forms com-
plexes with PF4 because of its high affinity for it. Heparin binding causes a conformational change in
PF4 that exposes neoantigens and induces antibodies against PF4/heparin complexes. A subset of
these anti-PF4/heparin antibodies, which is called HIT antibodies, can activate platelets by engaging
the Fc receptors on the platelets and can release platelet-derived procoagulant microparticles, result-
ing in increased thrombin generation. The immune complexes also induce the expression of tissue
factor on monocytes and endothelial cells via surface-bound PF4. As a result, many HIT patients suf-
fer from both arterial and venous thrombosis due to their thrombin-induced hypercoagulable state.
HIT patients rarely bleed spontaneously, although they develop thrombocytopenia. For the treai-
ment of HIT, it is important to administer a thrombin inhibitor as soon as HIT is suspected, regardless
of whether the HIT is complicated by thrombosis.

Heparin is usually given to patients who are treated with antibiotics for sepsis, have thrombosis,
or had undergone procedures such as surgery, etc. These patients occasionally suffer from thrombo-
cytopenia, although HIT can explain only a minority of cases with decreased platelet count among
critically ill patients. If these patients are misdiagnosed as HIT and are treated with a thrombin in-
hibitor, they will be at a high risk for severe bleeding due to their bleeding tendency. Thus, it is cru-
cial to diagnose HIT appropriately.

However, the diagnosis of HIT is still problematic, because none of the currently available HIT
diagnostic tools have sufficient sensitivity and specificity to be used as the primary or only tool to
make a diagnosis of HIT. Thus, HIT has to be diagnosed using a combination of clinical probabilities
and the presence of HIT antibodies, as a clinicopathologic syndrome. To avoid overdiagnosis of HIT, it
should be recognized that only a minority of heparin-dependent antibodies have the potential to cause
HIT, and the detection of weak positive antibodies can be misinterpreted to indicate clinical HIT, es-
pecially in patients with a low clinical probability.

Key words: Immune heparin-induced thrombocytopenia, HIT antibodies, Thromboembolism, Thrombin in-
hibitor, Platelet factor 4
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Ischemic stroke and heparin-induced thrombocytopenia

Haruko Yamamoto, M.D., Ph.D.” and Shigeki Miyata, M.D?
l)Department of Advanced Medical Technology Development, Research and Development Initiative Center

“Section of Transfusion Medicine, National Cerebral and Cardiovascular Center

Immune-mediated heparin-induced thrombocytopenia (HIT) is a rare but serious side effect of heparin ther-
apy which presents various thromboembolic events associated with high mortality and morbidity. There have
been few reports about the prevalence of HIT in acute ischemic stroke, which our retrospective study and a
multi-center prospective cohort study respectively estimated as 05% and 1.7% of unfractionated heparin-treated
acute ischemic stroke patients. Once the onset of HIT is suspected, its therapy should be started immediately be-
cause treatment delay of HIT will bring a poor outcome. Stroke physicians should be aware of HIT, as heparin use
will become increased more than ever in clinical practice with the development of new intravascular treatment

techniques.

(Clin Neurol 2011;51:316-320)

Key words: heparin-induced thrombocytopenia, ischemic stroke, thromboembolism
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Immune Heparin-Induced Thrombocytopenia (HIT)

Shigeki Miyata

Division of Transfusion Medicine, National Cerebral and Cardiovascular Center

Swmmary Immune heparininduced thrombocytopenia (HIT) is a life-threatening side effect of
heparin therapy. HIT has been better recognized even in Japan since argatrobar, a direct thrombin
inhibitor, was approved for the indication of HIT in July 2008. In addition, the indication of argatroban
was expanded for HIT patients who undergo hemodialysis or percutaneous coronary intervention in
May 2011.

In heparin-treated patients, platelet activation often occurs, releasing platelet factor 4 (PF4). When
heparin is injected, it rapidly forms complexes with PF4. Heparin binding causes a conformational
change in PF4 that exposes neoantigens and induces antibodies against PF4/heparin complexes. A
subset of these anti-PF4/heparin antibodies (HIT antibodies) can activate platelets and release
procoagulant microparticles, resuiting in increased thrombin generation. As a result, many HIT
patients suffer from both arterial and venous thrombosis due to their thrombin-induced hypercoagu-
lable state. Clotting of the hemodialysis circuit or occlusion of vascular access is also often observed in
hemodialysis patients with HIT.

HIT should be diagnosed using a combination of clinical probability and the detccmon of HIT
antibodies as a clinicopathologic syndrome. For the treatment of HIT, it is important to administer a
thrombin inhibitor such as argatroban not only for anticoagulation of the hemodialysis circuit but also
for treatment of the hypercoagulable state, regardless of whether the HIT is complicated by
thrombosis.

Key words : immune heparin-induced thrombocytopenia, HIT antibodies. thromboembolism, thrombin
inhibitor, platelet factor 4
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