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Letter to the Editor

What is Important in Patients
with COVID-19 Associated
with Myocardial Infarction?

Dear editor,

The utilization of various kinds of therapeutic strategies
for the treatment of patients infected with coronavirus
disease-2019 (COVID-19) is a topic of great interest to
researchers the world over. COVID-19 is caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
and represents the causative agent of a lethal disease that
is a great global health concern.! Since its identification
in December 2019 in Wuhan, Hubei Province, China,
COVID-19 has spread rapidly throughout the world.?
The World Health Organization announced the pandemic
outbreak of COVID-19 on February 11, 2020, as the infection
had affected over 100 countries in a matter of weeks.® This
disease begins with flu-like symptoms such as fever, dry
cough, myalgia, and viral pneumonia and can progress to
acute respiratory distress syndrome and myocarditis.*

Among different patients, those with cardiovascular
disorders, immune system defects, diabetes, and
hypertension are at high risk for infection with SARS-
CoV-2. Myocardial infarction (MI) is the most important
entity. Activated inflammation in the vascular wall by severe
viral infections such as SARS or influenza can increase the
risk of plaque rupture and thrombus formation, inducing
either ST-elevation MI or non—ST-elevation Ml in susceptible
patients.®” A previous study indicated that acute MI was the
cause of death in 2 of 5 fatal cases involved with SARS.®
Another investigation showed that the influenza virus could
lead to an increased risk of acute MI.? Although reports on
MI in patients with SARS-CoV-2 have not been published
yet,! research indicates that due to extensive inflammation
and hypercoagulability, the risk of acute MI may be present
in patients with SARS-CoV-2."°

There are 2 important issues concerning patients with
SARS-CoV-2 with respect to the association between the
infection and MI. The first issue is the higher rate of mortality
in patients with a preexisting cardiovascular disease who are
infected with SARS-CoV-2, especially when it is complicated
by ML! The precise mechanisms of cardiovascular injury
related to COVID-19 have not been fully explored and are
likely multifactorial including accelerated aging, immune
system dysregulation,’”” and the pathogenic mechanism
associated with angiotensin-converting enzyme 2 (ACE2)
receptors. Extensive research has underscored the pivotal

role played by ACE2 receptors as functional receptors for
SARS-CoV-2 since they are highly expressed in myocardial
and lung alveolar cells.”® According to single-cell RNA
sequencing via reverse transcription-polymerase chain
reaction (RT-PCR), more than 7.5% of myocardial cells have
positive ACE2 expression, which can provide a suitable site
for the binding of the spike proteins of SARS-CoV-2.? This
interaction between ACE2 receptors and spike proteins in
myocardial cells can trigger a cytokine storm and ultimately
lead to vascular inflammation, plaque instability, myocardial
inflammation, and myocardial suppression.' !4

The second important issue is the controversy surrounding
the therapeutic strategy for MI in patients infected with
SARS-CoV-2. There is as yet no specific treatment
protocol for the treatment of this infection, with various
pharmacologic agents being under active investigation.
Supportive treatment with remdesivir, ribavirin, lopinavir/
ritonavir, favipiravir, antimalarials (eg, chloroquine and
hydroxychloroquine), azithromycin, corticosteroids, and
biologics (eg, tocilizumab) has been administered to these
patients.!™ 5 It is important to consider that the interactions
between these drugs and other cardiovascular medications
such as antihypertensives, antiarrhythmics, anticoagulants,
antiplatelets, and statins could increase the side effects
of the drugs, especially in patients with MIL.3> On the other
hand, medications such as lopinavir/ritonavir can cause
QT and PR-interval prolongation, which may be more
hazardous in MI patients infected with SARS-CoV-2 since
they have inherent electrical disturbances.!®!” Chloroquine
and hydroxychloroquine affect the intracellular pH level,
which leads to electrolyte abnormalities, cardiotoxicity,
and prolonged QT intervals.'® The administration of
azithromycin in patients with heart disorders who are infected
with SARS-CoV-2 could interfere with anticoagulants,
statins, antiarrhythmics, and other QT-prolonging agents,
which might lead to torsades de pointes.' The concurrent
consumption of the aforementioned medications by
MI patients with SARS-CoV-2 seems injudicious. It is,
therefore, vital that new drugs be introduced into the current
pharmacologic armamentarium for the management of this
special group.

Research has been conducted to find potent drugs with
fewer side effects. Cavagna et al,” in a monocentric cross-
sectional study, used calcineurin-inhibitors in the treatment
of SARS-CoV-2—infected cases with organ transplantation or
rheumatic diseases. They posited that the use of calcineurin
inhibitor-based immunosuppressive regimens such as
tacrolimus could be considered a safe therapeutic option
for SARS-CoV-2 because they are capable of suppressing
the phosphatase activity of calcineurin and result in
decreased interleukin-2 production. Another investigation
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Figure 1. Possible mechanisms of cardiovascular injury due to COVID-19 and therapeutic strategies for the treatment of MI patients with COVID-19
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suggested that cyclosporine, which is a commonly-used
and well-tolerated drug approved by the FDA, be used as a
treatment candidate in patients with MI on the strength of its
cardioprotective positive effects.”’ Cyclosporine is presumed
to confer cytoprotection by inhibiting the opening of the
mitochondrial permeability transition pore (MPTP) and
stabilizing the inner mitochondrial membrane by preventing 3
cyclophilin D from binding to the adenine nucleotide
translocator, which could be useful in patients with MI who
are infected with SARS-CoV-2.2! +
In conclusion, in this letter, as is depicted by the figure
below, we have focused on 2 important issues: the possible
risk of MI in patients who are infected with SARS-CoV-2
and the different therapeutic protocols that are currently
applied for their management. We have also highlighted
the need for the replacement of these protocols with safer
ones given the risk they may pose to this group of patients.
Calcineurin inhibitors and cyclosporine are more likely
to have fewer cardiac side effects in MI patients infected
with SARS-CoV-2. Indubitably, however, both calcineurin
inhibitors and cyclosporine require extensive clinical trials
for the further evaluation of their effects in such patients. 7.
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