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Anti PF-4 antibody tests and other 
laboratory diagnosis in VITT:

a literature review

林正修

Characteristics of Platelet Factor 4
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Released from alpha-granules of 
activated platelets during platelet aggregation

A positively-charged (cationic) tetrameric protein (70-
amino acid) binds with high affinity to heparin

(polyanionic), belonging to the CXC chemokine family

Neutralization of heparin-like molecules on the 
endothelial surface of blood vessels, thereby inhibiting 
local antithrombin activity and promoting coagulation

As a strong chemoattractant for neutrophils and 
fibroblasts, PF4 probably has a role in inflammation and 

wound repair (contribution to high thrombosis risk)
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ISTH recommendations for laboratory diagnosis of VITT (2021 Apr.)
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Abbreviation for functional platelet 
activation assays

 SRA : serotonin release assay

 HIPA : heparin-induced platelet aggregation

 PAT : platelet aggregation test

 HIMEA : heparin-induced multiple electrode aggregometry

 PEA : PF4-dependent P selectin expression assay

 PF4-SRA : PF4-serotonin release assay

 PF4-HIPA

 PF4/Heparin-SRA
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Platelet-activating 
antibodies against 

platelet factor 4
Classic HIT / Autoimmune HIT / VITT

Heparin-dependent vs Heparin-independent

VITT -UpToDate
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Autoimmune HIT
(Greinacher A., JTH 2017; 15:2099-114)
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Autoimmune HIT described by Greinacher A
(JTH 2017; 15:2099-114)

 Some HIT patient without heparin exposure in the past 
(spontaneous HIT syndrome).

 Sera from these patients contain heparin-independent 
antibodies

 Not unique but also found in sera of a minority of (heparin-
dependent) typical (classical) HIT patients. 

 More likely to have unusual HIT syndromes such as delayed-onset 
HIT, persisting HIT, fondaparinux-associated HIT, and HIT induced 
by exposure to heparin ‘flushes’. 
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Characteristics of anti-PF4 antibodies described 
by Greinacher A (JTH 2017; 15:2099-114)

 Heparin-dependent

 Activating platelets more strongly at pharmacologic unfractionated 
heparin (UFH) concentrations (0.1–0.3 IU/mL ) than in the absence of 
heparin, i.e. 0 IU/mL UFH or ‘buffer control’ 

 Suprapharmacologic concentrations of heparin (e.g. 10–100 IU/mL ) inhibit 
serum induced platelet activation, an effect caused by disruption of PF4-
containing multimolecular complexes at very high heparin concentrations.

 Heparin-independent

 Platelet activation at buffer control.

 If only perform platelet activation assays at 0.1–0.5 IU mL1 UFH and at 
100 IU mL1 heparin,the phenomenon of heparin-independent platelet 
activation underlying autoimmune HIT is underrecognized.
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Arepally, G. M. (2017). Heparin-induced thrombocytopenia. Blood, 129(21), 2864–2872

HIT 
patients
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Greinacher A et al (April)
VITT 

patients

Greinacher A.
NEJM 2021; 384 (22): 2092-101
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“Iceberg model” of HIT ( for VITT ? )

Warkentin TE. How I diagnose and manage HIT. Hematology Am Soc Hematol Educ Program. 
2011;2011:143-149.
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Arepally, G. M. (2017). Heparin-induced thrombocytopenia. Blood, 129(21), 2864–2872
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Laboratory diagnosis of HIT

 Immunoassay (measuring the presence of anti-PF4/Heparin antibodies)

 Enzyme-linked immunosorbent assay (ELISA)

 Particle gel immunoassay (PGIA)

 Particle filtration immunoassay (PFIA)

 Lateral flow immunoassay (LFIA)

 Latex agglutination (immunoturbidimetric) assay (LAIA)

 Chemiluminescent immunoassay (CLIA)

 Functional platelet activation assay (detecting anti-PF4 antibodies capable of binding and 
cross-linking platelet FcgRIIA)

 14C-serotonin release assay

 Platelet aggregation test

 Flow-based platelet activation test
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High sensitivity (>99%)
Low specificity (30%-70%)

High specificity (>95%)
PPV (89%-100%)
Low sensitivity (56%-100%)
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Systematic review & meta-analysis. Blood. 2016;127(5):546-557
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Systematic review & meta-analysis. Blood. 2016;127(5):546-557
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Immucor Kits to detect anti-PF4 
antibodies
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* Blood 1997 (suppl 1); 90: 460a
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Evaluation of laboratory assays for anti-Platelet Factor 4 antibodies in UK 

patients suspected of VITT (Platton S et al, JTH 2021 (May); 19(8): 2007-13) 
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•Asserachrome HPIA IgG (Stago)

•Lifecodes PF4 IgG (Immucor)

•Hyphen Biomed Zymutest HIA IgG (Quadratech Diagnostics)

•Aeskulisa HiT II (Aesku)

IgG-specific 
ELISAs

• Asserachrome HPIA (Stago)

• Lifecodes PF4 Enhanced (Immucor)
Polyspecific

ELISAs 
(IgG/IgA/IgM)

•Polyspecific Diamed PAGIA gel (BioRad Laboratories)

• IgG-specific Stic expert lateral flow device (Stago, LFIA)

• IgG-specific HemosIL AcuStar HIT-IgG (PF4-H) (Werfen, CLIA)

• IgG-specific HemosIL HIT Ab (PF4-H) (Werfen, LAIA)

Rapid Assays
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Platton S et al, JTH 2021; 19(8): 2007-13

Solid circles: VITT possible (n=23) or probable (n=11)
Empty circles: VITT unlikely (n=9)
Solid black line: assay-specific cutoff for assay 
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Platton S et al, JTH 2021; 19(8): 2007-13

Summary

 None of the rapid assays tested, which may be suitable for 
the exclusion of HIT, is suitable for the exclusion of VITT. 

 No single ELISA method appears to detect all cases of VITT

 If a single ELISA test is negative, a second ELISA or platelet 
activation assay should be considered where there is strong 
clinical suspicion.

10/23/2021TSTH_JSLIN 24Platton S et al, JTH 2021; 19(8): 2007-13

23

24



2021/11/4

10/23/2021TSTH_JSLIN 25

Blood. 2021 (July);138(4):350

HIPA

Characteristics of VITT antibodies (UpToDate)

IgG class

Recognize PF4 bound to platelets; the 
epitope on PF4 differs from the epitope 
recognized by heparin-induced 
thrombocytopenia (HIT) antibodies

Detectable in PF4/polyanion and PF4 enzyme-
linked immunosorbent assay (ELISA) and in 
functional assays.

Cause platelet activation via low affinity 
platelet FcγIIa receptors

Not heparin dependent (not induced by 
heparin exposure; do not require heparin for 
detection in in vitro platelet activation 
assays)
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Antibody epitopes in vaccine-induced immune 
thrombotic thrombocytopenia
Nature 2021 (July);596:565-69
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Antibody epitopes in vaccine-induced immune 
thrombotic thrombocytopenia
Nature 2021 (July);596:565-69

 VITT antibodies bind to platelets via an eight amino acid region of 
PF4 on the platelet surface, located within the heparin binding site. 

 VITT antibody binding is blocked by heparin. 

 The amino acids bound by VITT antibodies overlap with but differ
from the amino acids bound by HIT antibodies, and VITT antibody 
binding to platelets is stronger than HIT antibody binding.
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疾管署/血液病學會: VITT臨床指引 (2010.06.09)
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Functional platelet activation assays 
(ISTH recommendation, 2021/Apr)

 14C-Serotonin release assay (SRA) - Sheridan D et al, Blood 1986;67:27-30

 Heparin-induced platelet activation assay - Greinacher A et al, Thromb Haemost. 
1991;66:734-736

 Platelet aggregation test - Fratantoni JC et al, Blood 1975;45:395-401

 Heparin induced multiple electrode aggregometry - Galea V et al Platelets 2013;24:441-447

 PF4-dependant P selectin expression assay - Padmanabhan A et al, Chest. 2016;150:506-515

 PF4-SRA - Nazi I et al, Thromb Haemost. 2015;13:1900-1907

 PF4/heparin-SRA – Vayne C et al, Br J Haematol 2017;179:811-819
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Arepally, G. M. (2017). Heparin-induced thrombocytopenia. Blood, 129(21), 2864–2872

HITAlert (Diapharma): 
A functional HIT assay – flow cytometry 
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Anti-CD41

Anti-Annexin-V
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N Engl J Med 2021;384:2202-11

(confirmed HIT)

(VITT)

Thank you for your 
attention !
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