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Dear Editor,

Cases of apparent secondary immune thrombocytopenia 
(ITP) after SARS-CoV-2 vaccination with both the Pfizer/
BioNTech and Moderna mRNA-vaccine versions have been 
recently reported and reached public attention with general 
alarm related with risks of serious and potentially life-
threatening consequences. [1–3]. It is still unclear whether 
this relationship between coronavirus disease-19 (COVID-
19) vaccination and thrombocytopenia is coincidental or 
causal. A wide array of aberrations may occur in the immune 
response during the ITP pathogenetic process. These may 
affect both the humoral immunity and cell-mediated immu-
nity. The mechanism of post-vaccination thrombocytopenia 
is presumed to be immune-mediated and may be similarly 
related to hyperfunction of B cells observed in ITP. The 
signalling pathway of cytokine leads to a specific response 
from CD4 + T cells specifically activated against modified 
glycoprotein (GP)IIb-IIIa on activated platelets. GPIIb-IIIa 
and/or GPIb-IX autoantigens were the most likely identified 
ligands in ITP for antiplatelet autoantibodies using antigen-
specific assays. Favorable response is noted in most of the 
patients treated with corticosteroids and intravenous immu-
noglobulin (IVIG).

It is important to inquire about recent infections, medi-
cations, and vaccinations when assessing a patient present-
ing with signs and symptoms suggestive of ITP. Physicians 
should be aware of the occurrence of vaccine-induced ITP 
in patients who manifest a new onset of bleeding.

Herein we report a case of immune thrombocytopenia 
following the initial dose of the Pfizer/BioNTech mRNA 
SARS-CoV-2 vaccine in a 84-year-old man. On day five 
post-vaccination, he experienced widespread petechiae 
(Fig. 1), especially on lower extremities, gum bleeding, 
bruising of the limbs, which prompted his presentation. 
Laboratory tests revealed severe thrombocytopenia with 
platelet count of 3 ×  109/L, normal white cell count, mild 
chronic anemia (hemoglobin: 10.6 g/dl), and normal coagu-
lation test. One month prior to vaccination, the patient had 
a pletelet count of 220 ×  109/L. The patient had no personal 
and family history of bleeding or autoimmune disease. His 
medical history included essential tremor, localized blad-
der cancer, mild chronic renal failure and paroxysmal atrial 
fibrillation treated with apixaban at lower dose (2.5 mg bid). 
Vital signs and the remainder of his exam were normal. He 
tested negative for hepatitis B, hepatitis C antibody, HIV, 
Epstein–Barr virus and cytomegalovirus serology. Immu-
nologic studies (rheumatoid factor, ds-DNA and cyclic 
citrullinated peptide antibodies) were also negative. The 
nasopharingeal swab for SARS-CoV-2 was repeatedly nega-
tive. Additionally, SARS-CoV-2 IgG antibody testing was 
performed to rule out that a previous COVID-19 infection 
elicited the ITP experienced, however, SARS-CoV-2 anti-
body test was negative. Finally, the anti-platelet antibodies 
(GPIIb-IIIa) were positive while the anti-PF4-antibodies 
were negative. Apixaban was discontinued on the first day 
on admission. Other drugs such as dutasteride, primidone 
and promazine were continued because the patient had been 
following this therapy for a long time. The patient initially 
received one unit of platelet transfusion due to bleeding 
tendency and oral prednisone (1 mg/Kg/day). Then, due 
to persistent severe thrombocytopenia, the patient received 
five daily doses of intravenous immunoglobulin (400 mg/
Kg/day. On day 3 after admission and on day 8 after vac-
cination petechiae and oral bleeding decreased. On day 20 
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after admission, the platelets count began to rise to values 
of 63 ×  109/L (Fig. 2). The temporal relationship of the 
patient’s presentation, 5 days post-vaccine administration 
suggests, but does not prove, the vaccine may be linked to 

ITP development. Of note, there is also an increased risk 
of ITP after administration of vaccines like influenza, mea-
sles–mupms–rubella (MMR), hepatitis B, human papilloma 
virus, varicella and diphtheria–tetanus–pertussis (DPT) vac-
cines in children and adolescents [4]. 

Even in view of the uncertain relationship between 
SARS-CoV-2 vaccination and secondary ITP, it is worth 
considering possible mechanism by which this might occur. 
The vaccines-autoimmunity interplay is very similar to the 
established association between infections and autoimmun-
ity. Infectious agents can cause or trigger autoimmunity 
through several mechanisms such as molecular mimicry, 
polyclonal activation, bystander activation and the presence 
of superantigens. Vaccines, as well as infections, activate 
immune-mediated mechanisms that can induce protective 
immunity. Thrombocytopenia has been reported after treat-
ment with some anti-sense oligonucleotides. The epitope 
integrated within the vaccine antigen shares a similar struc-
ture with a self-antigen, driving towards self-reactivity. 
Furthermore, when polyclonal activation of B cells occurs, 
the increased B cell proliferation, antibody production and 
formation of circulating immune complexes may result in 
damage to self-tissues. Activation of antibodies and T cells 
responsible for the clearance of virus antigens may cross-
react with antigens present on platelet membrane. The anti-
body-coated platelets are cleared by tissue macrophages, 
resulting in a shortened half-life of platelets. Notably, the 
increased risk of autoimmunity among recipients of a cer-
tain vaccine may stem not only from its antigen-mediated 
responses but also from other constituents of the vaccine, 
such as yeast proteins or extracts (no less than 5% as residual 
traces from the manufacturing process), adjuvants and pre-
servatives used to enhance its immunogenicity [4, 5].

We cannot exclude the possibility that the SARS-CoV-2 
mRNA-vaccine have the potential to trigger de novo ITP, 
albeit rarely. Distinguishing vaccine-induced ITP from coin-
cidental ITP presenting soon after vaccination is challenging 
at this time. Additional surveillance is needed to determine 
the true incidence of thrombocytopenia post COVID-19 vac-
cination. Further investigation is imperative to explicate the 
pathological mechanism, epidemiology, clinical manifesta-
tion, and treatment outcomes.

The case reported should not to be seen as a reason to 
avoid vaccination but, on the contrary, as an opportunity to 
carefully monitor and better know possible side effects and 
ways to mitigate possible complications.

Fig. 1  Purpuric lesions on the patient’s lower extremity, widespread 
petechiae and bruising on both legs
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Fig. 2  Post-vaccination platelet 
count

https://doi.org/10.1002/ajh.26106
https://doi.org/10.1002/ajh.26106
https://doi.org/10.1002/ajh.26132
https://doi.org/10.1002/ajh.26132

	Immune thrombocytopenia following COVID-19 mRNA vaccine: casuality or causality?
	References




