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Problems in recognizing HIT

Moderate thrombocytopenia is
very frequent in sick patients

Thrombosis despite heparin

vs

thrombosis caused by heparin
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HIT Risk Groups

Why does the risk of HIT 
depend on the patient group?



UFH vs LMWH?

Reduced risk of HIT with LMWH: 

OR = 0.10 (0.03-0.33); p=0.0002

Martel et al. Blood 2005;106:2710-5



Studies comparing the frequency of HIT between UFH and LMWH
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Overall: female vs male OR 2.37 (95%CI 1.37 – 4.09) p=0.0015

UFH: female vs male OR 4.53 (95%CI 2.15 – 9.56) p<0.0001
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HIT Immunology

What is the antigen?



Platelet Factor 4 (PF4)

Kelton et al. Blood 1994
Visentin et al. J Clin Invest 1994
Greinacher et al. Thromb Haemost 1994

Suh et al. Blood 1998
Ziporen et al. Blood 1998
Li et al. Blood 2002

Amiral et al. Thromb Haemost 1992

Greinacher et al. Arterioscler Thromb Vasc Biol 2006;26:2386-93
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Greinacher A. et al. Arterioscler Thromb Vasc Biol. 2006;26:2386-93 



PF4/LMWHPF4/UFH

PF4/fondaparinux

Greinacher et al. ATVB 2006



Classical Antibody Response



IgG and IgM Antibodies Occur
with the Same Timing
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Greinacher A et al Blood. 2009;113:4970-6 



Typical onset
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Heparin Polyvinyl
Polystyrene-4
sodium-
sulfonate
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Substitutes for Heparin in the
PF4/heparin EIA
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Does PF4 bind to bacteria?

Messner P et al.Carbohydrate Research 2008;343:1934-1951 
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Days after starting heparin
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Use of Heparin during

Cardiopulmonary Bypass in Patients

with a History of Heparin-Induced

Thrombocytopenia

Pötzsch et al.  N Engl J Med, 2000:343; 515

No evidence for memory B-cells

in patients developing

PF4/heparin IgG antibodies

within 10 days

seroconversion to PF4/H-
IgG 30 patients

positive ELISPOT for anti-
PF4/H:    2/30

positive ELISPOT for anti T-
toxin: 12/24

Selleng K et al. Transfusion 2009
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