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Abstract
Recently, heparin-induced thrombocytopenia (HIT) after vaccination with the vaccines manufactured by
AstraZeneca and Pfizer–BioNTech has been published in the New England Journal of Medicine. These reports state
that heparin was not used around the vaccination period in all cases. HIT after vaccination is more common in
women; thus, heparinoid use can be suspected to induce HIT.
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Dear Editor,
There has been an increase in the number of severe
cases of coronavirus disease 2019 (COVID-19) even with
an increase in the number of vaccinated individuals worldwide. Reports on deaths due to thromboembolism or
bleeding in the days following vaccination are increasing.
Some mRNA vaccines injected into the muscle tissue may
persist at the injection site, whereas others may be transported to the bloodstream, some of which may be taken
up by vascular endothelial cells. Adenoviral vectors may
similarly infect vascular endothelial cells. Host cells invaded by mRNA or viral vectors produce the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) spike
protein and thus can be attacked by immune cells and
newly generated antibodies triggered as a response, leading to necrotic cell death. If vascular endothelial cells are
targeted, the risk of thromboembolism and bleeding is
increased owing to partial endothelial cell damage and
vascular wall disruption, although this is very rare. In
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addition, the spike protein alone can damage the endothelium, which is manifested by the impaired mitochondrial
function and endothelial nitric oxide synthase (eNOS) activity but increased glycolysis [1].
Recently, heparin-induced thrombocytopenia (HIT)
after vaccination with the vaccines manufactured by
AstraZeneca and Pfizer–BioNTech has been published
in the New England Journal of Medicine [2, 3]. HIT after
vaccination against COVID-19 is called vaccine-induced
immune thrombotic thrombocytopenia (VITT). The incidence of VITT is unknown, but it appears to be very
rare. Most reports have described a small number of
cases among tens of millions of vaccinated individuals
[4, 5]. These reports state that heparin, an anticoagulant,
was not used around the vaccination period in all cases.
The mechanism by which vaccines induce the formation
of new antibodies and immune stimulation of preexisting antibodies is unknown. The binding of vaccine
components (viral proteins and free DNA) to PF4 to
produce a neoantigen has been suggested as a possible
cause [4, 5]. However, considering the mechanism of
HIT, it is necessary to consider other possibilities.

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

Yamamoto Thrombosis Journal

(2021) 19:67

HIT is the development of thrombocytopenia due to
the administration of various forms of heparin. Initial reports suggest HIT after vaccination is more common in
women [4]. However, in a series of 220 definite and
probable cases from the United Kingdom, there was no
sex preponderance [6]. According to the International
Society on Thrombosis and Haemostasis, the men to
women ratio is 0.86. If there is actual female predominance, this would be consistent with the epidemiology of
the related syndrome of HIT, which affects females
slightly more than males (approximately 60–65 %
females) [7]. Furthermore, women tend to be prescribed
heparinoids more often than men [8]. Thus, heparinoid
use can be suspected to induce HIT [9]. Heparinoids are
glycosaminoglycans (heparin derivatives) that are widely
used in cosmetics and moisturizers. These may be
unintentionally prescribed as a moisturizer for dermatitis. In Japan, heparinoids are covered by insurance as a
prescription drug, and their widespread use has become a
social issue [8]. It is also marketed as an over-the-counter
drug. Furthermore, the drug information states that
heparinoids should not be used in thrombocytopenia
cases. The daily use of heparinoids may lead to HIT via
transdermal absorption [10].
Although determining the degree of heparinoid use in
individual countries is difficult, it is necessary to check
for the possibility of HIT when administering vaccines
and avoid heparinoid use as a preventive measure. Further research on the following is needed to confirm this
hypothesis: the difference in the HIT rate between
women who use heparinoid and those who do not and
how long should heparinoid not be used before receiving
vaccination.
For those who cannot be vaccinated, such as individuals with a history of anaphylaxis or those who already
have HIT antibodies due to continuous heparinoid use,
nonvaccination-dependent measures to prevent the exacerbation of COVID-19 have been reported [11].
In conclusion, the use of heparinoids may be a factor
to be considered in the mechanism of VITT.
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