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SARS-CoV-2 Infection in Patients with a History of VITT

To the Editor: Vaccine-induced immune throm-
botic thrombocytopenia (VITT) is a prothrombot-
ic adverse effect of vaccination against severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), an important measure in the prevention 
of severe coronavirus disease 2019 (Covid-19). 
VITT is caused by platelet-activating antiplatelet 
factor 4 (PF4) antibodies of immunoglobulin G 
class that have been rarely induced by two adeno-
virus vector–based Covid-19 vaccines, ChAdOx1 
nCoV-19 (AstraZeneca) and Ad26.COV2.S (John-
son & Johnson/Janssen).1

All available Covid-19 vaccines generate an 
immune response against the SARS-CoV-2 spike 
protein, which arouses concern that VITT may 
be triggered by cross-reactivity between PF4 and 
spike protein,2 a view that has been reinforced 
by the detection of antibodies against PF4 in 
some patients with Covid-19.3 Despite encourag-
ing in vitro studies that provided no evidence of 
a link between anti–SARS-CoV-2 and anti-PF4 
immune responses,4 investigators could not pro-
vide in vivo evidence to exclude such a link due 
to the lack of an animal model. However, if both 
immune responses are indeed linked, VITT survi-
vors who subsequently contract Covid-19 should 
have an increase in anti–PF4 antibodies, poten-
tially even retriggering thrombocytopenia or 
thrombosis.

We performed periodic evaluation of VITT 
antibody status (study registry, EUPAS45098) in 
a cohort of 69 patients with a history of VITT 
who had received an adenovirus vector Covid-19 
vaccine. Of these patients, 24 did not receive any 
subsequent doses of a Covid-19 vaccine; the re-
maining 45 patients received subsequent doses 
of a messenger RNA (mRNA) vaccine (either the 
BNT162b2 [Pfizer–BioNTech] or the mRNA-1273 
[Moderna] vaccine). Of these patients, 31 received 
a second dose and 14 received a third dose. The 
characteristics of the patients are provided in 
Table S1 in the Supplementary Appendix, avail-
able with the full text of this letter at NEJM.org. 
Of the 69 patients, Covid-19 developed in 11 

(16%), all of whom had mild symptoms (Table 1). 
Covid-19 occurred more frequently in the patients 
who had received only the adenovirus vector vac-
cine than in those who had subsequently received 
one or two doses of an mRNA vaccine (7 of 24 
patients [29%] vs. 4 of 45 patients [9%]; P = 0.04 
by Fisher’s exact test). This lower frequency of 
symptomatic Covid-19 supports the concept of 
offering patients with a history of VITT subse-
quent vaccination with an mRNA-based SARS-
CoV-2 vaccine.5

In all the patients who had contracted Covid-19, 
a follow-up blood sample that was obtained after 
their recovery was available at a median of 2 weeks 
after the onset of infection. No major increases 
in PF4-antibody levels developed after recovery 
from Covid-19. In most of the patients, repeat 
optical density readings were lower than those 
in the last sample obtained before the onset of 
Covid-19, a finding that was consistent with the 
inherent natural decline in anti–PF4 antibodies.5 
No patient had recurrent thrombocytopenia, new 
or recurrent thrombosis, or reversion to a posi-
tive platelet-activation assay. Our observations 
provide in vivo evidence that corroborate our 
previous in vitro findings4 that the immune re-
sponses against the SARS-CoV-2 spike protein 
(induced by Covid-19 or any of the Covid-19 vac-
cines) and against PF4 (induced in association 
with VITT) are independent. Our finding that 
Covid-19 does not restimulate anti–PF4 antibod-
ies in patients with a history of VITT provides 
further insights into the pathogenesis of this 
disorder and may be helpful in counseling pa-
tients regarding further Covid-19 vaccination with 
an mRNA vaccine.
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