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Vaccine-induced immune thrombotic thrombocytopenia (VITT) 
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On March 11, 2020, the World Health Organization declared

OVID-19 (coronavirus disease, 2019) a global pandemic. Caused

y a novel coronavirus, SARS-CoV-2 (abbreviation for severe acute

espiratory syndrome coronavirus 2 ), COVID-19 to date has killed

ver 6 million people worldwide through severe respiratory illness,

hrombotic events, and other complications. An enormous scien-

ific and clinical research response led to the unprecedented de-

elopment of highly effective vaccines to mitigate this enormous

oll of mortality and morbidity. On December 8, 2020, only nine

onths after the pandemic was declared, a 91-year-old English-

oman became the world’s first recipient (outside of clinical trials)

f a novel vaccine based on mRNA technology (manufactured by

ioNTech/Pfizer). Approximately 4 weeks later, on January 4, 2021,

n 82-year-old Englishman was the first recipient of an adenovirus

ector vaccine, ChAdOx1 nCoV-19 (Oxford/AstraZeneca). The world 

reathed a tentative, collective sigh of relief. 

However, by late February 2021, European media reported

n otherwise healthy individuals who developed highly unusual

hrombotic events, including cerebral venous strokes, abdominal

ein thromboses (including adrenal vein thrombosis and hem-

rrhage), and arterial occlusions, together with thrombocytope- 

ia and disseminated intravascular coagulation, beginning 1 or 2

eeks following vaccination with ChAdOx1 nCoV-19. Similar re-

orts emerged several weeks later in the United States in some re-

ipients of another adenovirus vector vaccine, Ad26.COV2.S (John-

on & Johnson/Janssen). A similar disorder was not seen among re-

ipients of the mRNA vaccines, despite many more doses given. 

On April 9, 2021, 2 reports appeared in the New England Jour-

al of Medicine , revealing this prothrombotic thrombocytopenic

isorder triggered by vaccination with ChAdOx1 nCoV-19 to

e explained by platelet-activating antibodies directed against

latelet factor 4 (PF4), a highly cationic protein found within

latelets previously implicated as the target protein in the well-

nown antibody-mediated prothrombotic thrombocytopenic disor- 

er, heparin-induced thrombocytopenia (HIT). Unlike HIT, where

eparin usually enhances platelet activation by the pathogenic HIT

ntibodies, in the case of the novel disorder—named “vaccine-

nduced immune thrombotic thrombocytopenia,” or VITT, platelet 

ctivation by VITT antibodies was usually inhibited by heparin.

everal hundred studies on VITT have subsequently been pub-

ished. 

Eight papers in this issue of Seminars in Hematology address

ifferent aspects of VITT. The first article categorizes VITT as the

ourth (and latest) addition to a group of anti-PF4 disorders en-

ompassing classic HIT, autoimmune HIT, and spontaneous HIT
ttps://doi.org/10.1053/j.seminhematol.2022.03.004 
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Warkentin). The second article discusses case definitions and the

pidemiology of VITT (Pai). The third paper reviews the dramatic

linical and laboratory picture of VITT (Chen and Pavord). The

ourth article discusses laboratory testing for VITT antibodies, high-

ighting similarities but also key differences com pared with testing

or HIT antibodies (Warkentin and Greinacher). Treatment of VITT

s discussed in the fifth paper, including the striking consensus rec-

mmendation to treat VITT with up-front high-dose intravenous

mmune globulin (IVIG); the controversy as to whether heparin is

 safe treatment for VITT is also addressed (Gabarin et al.). The

ixth paper presents numerous intriguing concepts regarding VITT

athogenesis (Greinacher et al.). Longitudinal aspects of VITT, in-

luding the timeline of antibody persistence and treatment impli-

ations, as well as safety of subsequent COVID-19 vaccination in

ffected patients, are covered in the seventh paper (Schönborn and

reinacher). The final article addresses the emerging issue of psy-

hiatric and psychological trauma afflicting VITT patients (Carpen-

er et al.). 

Although rare, the clear association between VITT and 2 ade-

ovirus vector vaccines has led to almost exclusive use of mRNA

accines in Europe and North America. Thus, the “mini-epidemic”

f VITT seen in many parts of the world has disappeared. So,

hy should we still care about VITT? First, adenovirus vector vac-

ines will continue to be used, especially in low and middle in-

ome countries where the lack of cold chain delivery systems

akes widespread use of mRNA vaccines infeasible. Second, in-

ights into VITT will heavily influence scientific understanding of

IT, which remains one of the most important adverse drug re-

ctions in medicine. For example, clinicians now better appreci-

te the important role for high-dose IVIG in treating patients with

evere HIT. Third, VITT is reminiscent of spontaneous HIT, a HIT-

imicking anti-PF4 disorder that (like VITT) is not triggered by

receding exposure to heparin, and which (also like VITT) fea-

ures a high frequency of unusual thrombi such as cerebral ve-

ous strokes and adrenal hemorrhage. Awareness of the short-

ived VITT mini-epidemic will help prompt clinicians world-wide

o add “spontaneous HIT” to the differential diagnosis when eval-

ating patients with thrombosis and thrombocytopenia. Serendip-

ty is sometimes a crucial part of the scientific journey, and the

udden and unexpected emergence of the HIT-mimicking disor-

er, VITT, as an indirect consequence of the COVID-19 pandemic,

as shaken HIT researchers the world over, and has provided new

nsights into the expanding family of profoundly prothrombotic,

latelet-activating anti-PF4 disorders. 

Theodore E. Warkentin 

https://doi.org/10.1053/j.seminhematol.2022.03.004
http://www.ScienceDirect.com/science/journal/00371963
http://www.elsevier.com/locate/seminhematol
http://crossmark.crossref.org/dialog/?doi=10.1053/j.seminhematol.2022.03.004&domain=pdf
https://doi.org/10.1053/j.seminhematol.2022.03.004


58 T. E. Warkentin / Seminars in Hematology 59 (2022) 57–58 

 

Theodore E. Warkentin 

∗

Department of Pathology and Molecular Medicine, McMaster 

University, Hamilton, Ontario, Canada 

Department of Medicine, McMaster University, Hamilton, Ontario, 

Canada 

Transfusion Medicine, Hamilton Regional Laboratory Medicine 

Program, Hamilton, Ontario, Canada 

Service of Benign Hematology, Hamilton Health Sciences, Hamilton 

General Hospital, Hamilton, Ontario, Canada 

McMaster Center for Transfusion Research, McMaster University, 

Hamilton, Ontario, Canada 
McMaster Centre for Transfusion Research, McMaster University, 

Hamilton, Ontario 

E-mail address: twarken@mcmaster.ca 

∗Corresponding author. Theodore (Ted) E. Warkentin, Professor 

and Hematologist, Service of Benign Hematology, Room 1-270B, 

Hamilton Regional Laboratory Medicine Program, Hamilton 

Health Sciences, Hamilton General Site, 237 Barton St. East, 

Hamilton, Ontario L8L 2X2, Canada, Tel.: + 1 905 527 0271 ext.

46139, Fax + 1 905 577 1421. 

mailto:twarken@mcmaster.ca

