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Recently, hypertensive crisis, mainly following messen-
ger RNA (mRNA)-based vaccines, has raised concerns.
Meylan et al1 reported 9 cases with stage III hyper-
tension just a few minutes following administration of
mRNA-based coronavirus disease 2019 (COVID-19)
vaccines,mainlywith the Pfizer/BioNTech (BNT162b2)
vaccine. Accordingly, Athyros and Doumas2 reported
a case of hypertensive crisis with blood pressure (BP)
of 210/110 mm Hg and an intracranial hemorrhage
3 days after the Moderna (mRNA-1273) COVID-19
vaccine in a 71-year-old woman, who died after 9
days. However, the potential link between COVID-
19 vaccines and the BP rise remains unclear. It is
well known that the cell entry of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) strongly
depends on angiotensin-converting enzyme 2 (ACE2)
receptors of host cells. Also, recent evidence has shown
that ACE2 receptors are downregulated following in-
teraction with the receptor-binding domain of the virus
spike (S) protein. Pfizer/BioNTech (BNT162b2) and the
Moderna (mRNA-1273) COVID-19 vaccines work by
triggering an individual’s cells to produce the S protein
that could bind to the ACE2 receptors.3

ACE2 is the key enzyme in the conversion of an-
giotensin 2 to angiotensin 1-7, which binds to the Mas
receptor and reduces the effects of angiotensin 2, such
as inflammation, reabsorption of renal sodium, the
release of vasopressin and aldosterone, and fibrosis.4

Therefore, the downregulation of ACE2 receptors and
imbalance between angiotensin 2 and angiotensin 1-
7 might describe the rise of BP following COVID-19
vaccines. A higher rate of adverse reactions after the
first dose of vaccine in previously infected patients with
SARS-CoV-2 might support this theory.5

This hypothesis seems to fit the hypertension crisis
after adenovirus-based vaccines, which use double-
stranded DNA for S protein production. For example,
Oxford-AstraZeneca used a chimpanzee adenovirus,
ChAdOx1, in the AZD1222 vaccine to add the SARS-
CoV-2 S protein gene, which subsequently can be read
by the cell and copied into an mRNA. After getting an

AZD1222 shot, cases of hypertension were reported,
mostly after 3 hours.6 However, it should be noted
that stage III hypertension caused by mRNA vaccines
occurred only within minutes of the shot, which seems
to be too short for cellular uptake and translation of
mRNA, leading to the interaction between S protein
and ACE2 receptors.1 This may highlight the existence
of other mechanisms rather than the downregulation
of ACE2 receptors. Although stress response, white
coat syndrome, and the possible role of polyethylene
glycol as an excipient were suggested by Meylan
et al, further studies are required to recognize the
exact mechanism of hypertension after COVID-19
vaccines.1

Of note, an ongoing clinical trial planned to recruit
100 participants to study the short-term effects of
COVID-19 vaccines on BP using ambulatory BP
monitoring.7 The future results of this trial might
provide a detailed description of the effects of COVID-
19 vaccines on BP. However, monitoring of BP before
and after vaccination and symptom screening should
be conducted to detect changes associated with the
vaccine.
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