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Type II HIT is
caused by auto-
antibodies against
PF4 that react with
platelets and endo-
thelial cells, resulting
in thrombocytope-
nia and endothelial
damage

1. What is HIT?

Heparin therapy is often complicated by thrombocytopenia.
This includes a relatively common, non-immune, clinically in-
nocuous reaction (Type I HIT), and a rare, immune-mediated,
potentially serious form of the disease (Type II HIT).

2. What causes HIT?

HIT Type I
Type I HIT is caused by direct interaction of heparin with the
platelet membrane, resulting in enhanced platelet aggregation.
Type I HIT occurs in approximately 10% of patients receiving
heparin, usually within the first few days of treatment. The
platelet count is not usually decreased below 100,000 x 10°/L,
and gradually rises to normal levels after several days, even if
heparin therapy is not discontinued.

HIT Type II
Heparin-induced thrombocytopenia, type II, is unusual, occur-

ring in approximately 5% of patients receiving heparin. It is
more common with bovine lung heparin than porcine mucosal
heparin, and is unusual (but reported) in patients receiving low
molecular weight heparin. Type II HIT is immune-mediated,
and usually occurs by the following mechanism:

(1) Injected heparin reacts with platelet-factor 4 (PF4)

(2) IgG antibodies bind to heparin/PF4 complexes to form
immune complexes (ICs)

(3) The IgG/heparin/PF4 immune complexes bind to the
FcyRIIA (CD32) receptor on the platelet membrane, re-
sulting in platelet activation

(4) The activated PLTs release more PF4, new ICs formed,
and thrombocytopenia occurs from platelet consumption

(5) Excess PF4 binds to glycosaminoglycans on endothelial
cells forming immune complexes

(6) Anti-PF4 antibodies bind to the endothelial cells, causing
antibody-mediated endothelial injury,

(7) Thrombi develop at the sites of vascular injury and dis-
seminated intravascular coagulation (DIC) and other
complications can develop.



Type I HIT is clini-
cally benign and re-
versible, even when
the heparin therapy
continues

Type II HIT is a rare,
serious, even fatal
complication of hep-
arin therapy

The definitive diag-
nosis of Type II HIT
requires demonstra-
tion of heparin-de-
pendent antibod-
ies in the absence
of other causes of
thrombocytopenia.

3. What is the clinical significance of HIT?

The etiology and clinical presentation of Type I and Type II HIT
are different. Thrombocytopenia is defined as a platelet count
falling below 150,000 x 109/L or a decrease in the platelet
count of 30-50% after the initiation of heparin therapy.

Type I HIT
This form of thrombocytopenia is benign, self-limited, and not

associated with bleeding or an increased risk of thrombosis.
However, thrombocytopenia originating from HIT type I may
exacerbate thrombocytopenia resulting from other causes.

Type II HIT
Thrombocytopenia requires several days (4-20) to develop in

patients who have never received heparin, but typically appears
around day 10. Thrombocytopenia can develop within several
hours of heparin infusion in patients with a history of recent
heparin therapy, but can occur up to day 20. The platelet count
progressively decreases to <100,000 x 10°/L, thrombi may
develop, and hemorrhage, sudden myocardial infarction, pe-
ripheral arterial thrombosis, pulmonary embolism, DIC, or skin
necrosis can occur. Thrombosis develops in approximately 20%
of patients with HIT, with a mortality as high as 30%. The term
heparin-induced thrombocytopenia and thrombosis (HITT) is
applied to HIT with thrombosis.

The thrombi in Type II HIT principally consist of platelets with
few red blood cells (“white thrombi, white thrombosis syn-
drome”). The thrombi may be arterial or venous. If pre-existing
thrombi are present, they may extend with the onset of HIT,
resulting in pulmonary embolism. Arterial thrombi may develop
in any artery, including the heart, aorta, major aortic branches,
or in the cerebral, renal, mesenteric, or other arteries, result-
ing in stroke, heart attack, organ infarction, limb gangrene, and
other serious complications. The disease can be widespread and
rapidly catastrophic, particularly in patients with other serious
medical problems, and death can occur. HIT is less likely to de-
velop in patients receiving low molecular weight heparin, which
interacts less readily with PF4.

4. How is HIT diagnosed?
The diagnosis of HIT requires the following:

(1) Thrombocytopenia with a history of heparin therapy with-
in the past five days

(2) The exclusion of other causes of thrombocytopenia

(3) Recovery of the platelet count after the cessation of hepa-
rin therapy

(4) Characteristic laboratory findings



The VCU Coagula-
tion Laboratory
performs an ELISA
assay for heparin-
PF4 complexes.
The assay will be
performed at least
twice weekly dur-
ing the day shift.
The assay will not
be available at
nights or on week-
ends or holidays.

The specimen re-
quirement for the
HIT assay is a 4.5
mL blue top tube,
delivered to the
laboratory within
four hours of col-
lection.

5. What are the laboratory features of Type I HIT?
Mild to moderate thrombocytopenia is found. However, there are
no laboratory tests specific for Type I HIT.

6. What are the laboratory features of Type II HIT?

The PT and aPTT are prolonged, and the platelet count is de-
creased to <150,000 x 10°/L. Peripheral blood smear examination
demonstrates frequent fragmented red blood cells. In addition,
heparin-dependent antibodies can be detected by platelet activa-
tion tests (platelet aggregation studies, serotonin release assay)
or specific assays for antibodies to the heparin-PF4 complex (ELI-
SA, flow cytometry).

7. What assay is used by the VCU Hemostasis Laboratory
for the diagnosis of Type II HIT?

The Asserachrom HPIA assay (Diagnostica Stago, Asnieres-Sur-
Seine, France). This assay utilizes plastic microwells precoated

with heparin-PF4 complexes. A summary of the assay is as fol-
lows:

(1) Patient plasma samples are incubated in the microwells, re-
sulting in capture of any anti-heparin-PF4 antibodies by the
heparin-PF4 complexes.

(2) Peroxidase-labeled anti-human IgG, IgA, and IgM antibodies
are added to the microwells. They bind to available antigenic
determinants of the immobilized antbodies.

(3) The peroxidase substrate orhto-phenylenediamine is incu-
bated with the reaction mixture, forming a colored reaction
product with an intensity proportional to the amount of per-
oxidase (and patient anti-PF4 antibody).

(4) A strong acid is added to stop the reaction, and the color is
measured with a spectrophotometer.

8. What are the specimen requirements for the Assera-
chrom HPIA assay? When will the assay be performed?
One 4.5 mL blue top (3.2% sodium citrate) tube of peripheral
blood, delivered to the VCU Coagulation Laboratory within four
hours of collection. Immediately invert the tubes gently at least
six times after collection, mixing thoroughly. Avoid vigorous mix-
ing. Patients with hematocrits >55% must have the anticoagulant
adjusted. Call the Coagulation Laboratory for instructions.

The assay will usually be performed twice weekly during the day
shift, depending upon demand. Due to the length and technical
complexity of the assay, it cannot be performed during the eve-
ning or night hours, or on holidays or weekends. The results will
be available immediately following completion of the assay.The
results will be reported as positive, negative, or indeterminate.



Laboratory assays
for HIT II are not
completely reli-
able. False posi-
tive or false nega-
tive results occur
in about 15% of
patients tested.

All forms of hepa-
rin must be dis-
continued and
alternative antico-
agulation therapy
began when HIT is
clinically suspect-
ed. Withholding
treatment while
awaiting laborato-
ry confirmation is
associated with a
high risk of throm-
boembolic compli-
cations.
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9. What is the sensitivity and specificity of the Asserachrom
HPIA assay?

The assay is positive in approximately 85% of patients with Type

IT HIT. A positive assay for these antibodies is not completely spe-
cific for HIT, since they have been demonstrated in about 25% of

patients following cardiopulmonary bypass surgery in the absence
of HIT. In addition, very rare patients have naturally-occring anti-
bodes against PF4 of no known clinical significance.

Antibodies to heparin-PF4 complexes are not detectable in ap-
proximately 15% of patients with Type II HIT. Most of these pa-
tients have thrombocytopenia induced by autoantibodies specific
for other antigens, including interleulin-8 and neutrophil-activating
peptide-2 (NAP-2).

10. How is HIT treated?
The clinical suspicion of HIT should intitate the following actions:

(1) IMMEDIATE DISCONTINUATION of heparin administration
by any form (i.e., subcutaneous or intravenous unfraction-
ated heparin, low molecular weight heparin (LMWH), heparin
flushes, heparin-coated catheters, etc.).

(2) Begin an alternative anticoagulant. Treatment with an al-
ternative anticoagulant is critical, since the thrombotic ten-
dency may contiune for as long as 30 days after heparin
discontinuation. LMWH should not be used for the treatment
of HIT due to a high probability that anti-PF4 antibodies will
cross-react with LMWH. FDA-approved drugs for HIT include
Lepirudin (REFLUDAN®) and Argatroban.

11. Where can I obtain more information about HIT?
Recent Journal Articles

1. Hirsh ], Heddle N, Kelton JG. Treatment of heparin-in-
duced thrombocytopenia: a critical review. Arch. Intern. Med.
164(4):361-369, 2004.

2. Prechel M, Jeske W.P., Walenga ].M. Laboratory methods for
heparin-induced thrombocytopenia. Methods Mol. Med. 93:83-93,
2004.

3. Warkentin, T.E. Heparin-induced thrombocytopenia: pathogen-
esis and management. Br. J. Haematol. 121(4):535-555, 2003.

4. Warkentin, T.E. Management of heparin-induced thrombocyto-
penia: a critical comparison of lepirudin and argatroban. Thromb.
Res. 110(2-3):73-82, 2003.



5. Warkentin, T.E., Heddle, N.M. Laboratory diagnosis of immune heparin-induced throm-
bocytopenia. Curr. Hematol. Rep. 2(2):148-157, 2003.

6. Spinler, S.A., Dager, W. Overview of heparin-induced thrombocytopenia. Am. J. Health
Syst. Pharm. 60 Suppl 5:55-11, 2003.

7. Kottke-Marchant, K, Bontempo, F.A. A positive in vitro assay is required to diagnose
heparin-induced thrombocytopenia. Med. Clin. North Am. 87(6):1215-1224, 2003.

8. DeBois, W.]. et al. Diagnosis and treatment of heparin-induced thrombocytopenia.
Perfusion 18(1):47-53, 2003.

9. Chong, B. H. Heparin-induced thrombocytopenia. J Thromb Haemost. 1(7):1471-
1478, 2003.
Web Sites
http://www.refludan.com/
http://www.argatroban.com/aboutheparin_01.htm

http://www.thedoctorsdoctor.com/diseases/heparin_induced_thrombocytopenia.
htm#pathogenesis

http://www.tigc.org/eguidelines/hit02.htm

http://www.clevelandclinicmeded.com/medical_info/pharmacy/septoct2001/thrombocy-
topenia.htm

http://www.unc.edu/~rvp/RP_Anesthesia/Basics/HIT.html

http://www.fonendo.com/noticias/25/2001/06/3.shtml



