
• The views expressed in the following presentation are those of the 
individual author and do not necessarily reflect the views of Sanofi 
General Medicine.

• Sanofi General Medicine does not recommend the use of its products in 
any manner inconsistent with that described in the full prescribing 
information available in your country.

• Before prescribing the product always refer to the prescribing information 
and medical guidance in your country.

• The information shared during this webinar is provided for medical and 
scientific purposes and intended for healthcare professionals only.

Disclaimer
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Recent publicity

Kupferschmidt K and Vogel G. Science. 2021; https://www.sciencemag.org/news/2021/03/rare-
clotting-disorder-may-cloud-worlds-hopes-astrazenecas-covid-19-vaccine [Last accessed May 2021]

https://www.sciencemag.org/news/2021/03/rare-clotting-disorder-may-cloud-worlds-hopes-astrazenecas-covid-19-vaccine
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• Blood clots and COVID-19 vaccines

• VITT (aka VIPIT): vaccine-induced immune thrombotic thrombocytopaenia

• Clinical presentation, mechanism and treatment

Outline

VIPIT, vaccine-induced prothrombotic immune thrombocytopaenia; VITT, vaccine-induced 
immune thrombotic thrombocytopaenia
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• End of February > reports of unusual site thrombosis

• Enhanced pharmacovigilance by EMA > several pauses of AZ in several 
countries, Netherlands on 14 March

• No safety signal for classical VTE

• Mechanism for unusual site thrombosis described on 19 March 
(by 3 groups, independently)

AstraZeneca vaccine since December 2020 in UK and EU

AZ, AstraZeneca; EMA, European Medicines Agency; EU, Europe; UK, United Kingdom; 
VTE, venous thromboembolism
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• Thrombocytopaenia combined with thrombosis, 4–28 days after 
vaccination

• Sometimes also accompanied by bleeding

• High death rate

• “Mainly in young women”

Thrombocytopaenia, thrombosis and vaccines
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• ITP by antibodies against thrombocytes thrombocytin

• Thrombocytopaenia, with or without thrombosis, by antibodies 
against PF4
– VIPIT
– VITT

Thrombocytopaenia 

ITP, immune thrombocytopaenia; PF4, platelet factor 4; VIPIT, vaccine-induced
prothrombotic immune thrombocytopaenia; VITT, vaccine-induced immune thrombotic
thrombocytopaenia
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Norway1

n=5
Germany/Austria2

n=11
UK3

n=23
Age (years, range) 32–54 22–49 21–77

F:M 4:1 9:2 14:9

Time since vaccine (d, range) 7–10 5–16 6–12

Presents with bleeding 0 1 1

CVT/SVT/VTE/art 5/1/0/0 9/3/7/0 13/3/6/4

Thrombocytes, nadir 10–70 8–75 7–113

D-dimer peak (mg/L) 13–>35 1.8–>35 6–80

Fibrinogen (g/L) 0.8–2.3 0.4–5.7 <0.4–4.4

Died 3/5 6/10 7/23

Baseline characteristics

art, arterial thrombosis; CVT, cerebral venous thrombosis; d, days; 
F:M, female to male ratio; SVT, superficial vein thrombosis; VTE, 
venous thromboembolism

1. Schultz NH, et al. N Engl J Med. 2021; doi: 10.1056/NEJMoa2104882. Online ahead of print;
2. Greinacher A, et al. N Engl J Med. 2021; doi: 10.1056/NEJMoa2104840. Online ahead of print; 

3. Scully M, et al. N Engl J Med. 2021; doi: 10.1056/NEJMoa2105385. Online ahead of print
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Heparin-induced thrombocytopaenia

PF4, platelet factor 4 Greinacher A. N Engl J Med. 2015;373(3):252–61
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Heparin-induced thrombocytopaenia

IgG, immunoglobulin G; PF4, platelet factor 4 Greinacher A. N Engl J Med. 2015;373(3):252–61
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Detection of PF4 antibodies; ELISA

ELISA, enzyme-linked immunosorbent assay; HIT, 
heparin-induced thrombocytopaenia; IgG, immunoglobulin 
G; PF4, platelet factor 4

Image created by presenter
Eichler P, et al. Br J Haematol. 2002;116(4):887–91; Bakchoul T, et al. J Thromb Haemost. 

2009;7(8):1260–5; Moore JC, et al. J Thromb Haemost. 2008;6(9):1595–7

HIT laboratory diagnostics
• Enzyme immunoassays:

– High sensitivity
– Do not differentiate between 

pathogenic antibodies and clinically 
irrelevant antibodies (low specificity)

– IgG-specific methods are more 
specific than IgTotal methods
 Only 50% of anti-PF4/heparin IgG 

antibodies are capable of platelet 
activation
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ELISA results in patients with VITT

ELISA, enzyme-linked immunosorbent assay; PF4, platelet factor 4; UFH, unfractionated 
heparin; VITT, vaccine-induced immune thrombotic thrombocytopaenia

Greinacher A, et al. N Engl J Med. 2021; doi: 
10.1056/NEJMoa2104840. Online ahead of print
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HIPAA results in patients with clinical VITT

HIPAA; heparin-induced platelet activation assay; LMWH, low-molecular-weight heparin; 
PF4, platelet factor 4; UFH, unfractionated heparin; VITT, vaccine-induced immune 
thrombotic thrombocytopaenia

Greinacher A, et al. N Engl J Med. 2021; doi: 
10.1056/NEJMoa2104840. Online ahead of print
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• 1 with negative test
• 1 with equivocal test

Are HIT tests always positive?

HIT, heparin-induced thrombocytopaenia
Scully M, et al. N Engl J Med. 2021; doi: 

10.1056/NEJMoa2105385. Online ahead of print
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Can we expect the same with the Janssen 
vaccine?

Muir K, et al. N Engl J Med. 2021;384(20):1964–65
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• Thrombosis and pulmonary embolism: 2 per 1000 per year1

• Cerebral venous thrombosis: 2 to 3 per 100,000 per year2

• Oral contraceptives: 5 per 10,000 young women (aged 20–30) per year3

• Pregnancy: 1 to 2 per 10003

• Air travel: 1 per 4600 flights (>4 hours)4

To put some risks into perspective

1. Naess IA, et al. J Thromb Haemost. 2007;5(4):692–9; 2. Coutinho JM, et al. Stroke. 2012;43:3375–7; 
3. Bleker SM, et al. Blood Rev. 2014;28(3):123–33; 4. Kuipers S, et al. J Intern Med. 2007;262(6):615–34  
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CLIA, chemiluminescence immunoassay; ELISA, enzyme-linked immunosorbent assay; HIPA, heparin-induced platelet activation; HIMEA,
heparin-induced multiple electrode aggregometry; IVIG, intravenous immunoglobulin; MAIPA, monoclonal antibody-specific immobilisation of 
platelet antigens; PABA, p-aminobenzoic acid; PAT, poly (A) tail length; PEA, proximity extension assay; PF4, platelet factor 4; RIA, rapid 
immunoassay; SRA, serotonin release assay; VITT, vaccine-induced immune thrombotic thrombocytopaenia

Nazy I, et al. J Thromb Haemost. 2021; doi: 
10.1111/jth.15341. Online ahead of print
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• Avoid heparin

• Treat thrombosis with alternative anticoagulants 
– Fondaparinux, argatroban, bivalirudin
– DOACs

• Immunoglobulines (IVIG); consider prednisone?

• Avoid platelet transfusions, unless severe bleeding and after IVIG

Treatment

DOAC, direct oral anticoagulant; IVIG, intravenous 
immunoglobulin

ISTH. 2021; https://www.isth.org/news/561406/The-ISTH-Releases-Interim-
Guidance-on-Vaccine-Induced-Immune-Thrombotic-Thrombocytopenia-VITT-.htm

[Last accessed May 2021]

https://www.isth.org/news/561406/The-ISTH-Releases-Interim-Guidance-on-Vaccine-Induced-Immune-Thrombotic-Thrombocytopenia-VITT-.htm
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• More epidemiology
– EMA database for CSVT currently scrutinised
– Age and sex-stratification 
– Risk factors

• More insights into mechanisms > vaccine development

• Improving prognosis by earlier recognition

What’s next?

CSVT, cerebral venous sinus thrombosis; EMA, European Medicines Agency
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