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Letter

COVID-19 and Heart Disease
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Dear Editor,
Since the outbreak of Coronavirus Disease 2019 (COVID-

19) in Wuhan, China, in late December 2019 (1), it has spread
worldwide and turned to a pandemic. In our country, Iran,
the first documented (proven with polymerase chain reac-
tion) was reported by the Ministry of Health in early Febru-
ary 2020 from Qom, a city near Tehran. Besides the well-
known respiratory symptoms and complications, there
are recently a few reports of cardiovascular involvement.
The interaction of the cardiovascular system and COVID-
19 can be categorized into four parts: (1) acute cardiac in-
jury, (2) chronic cardiovascular damage, (3) worsening of
pre-existing cardiovascular damage, and (4) Drug-induced
proarrhythmic effects.

There are a few reports of myocarditis and acute heart
failure caused by Severe Acute Respiratory Syndrome Coro-
navirus 2 (SARS-CoV-2) (2). This is not out of mind due to
the similarities of SARS-CoV-2 to a previous virus in this
family named Middle East Respiratory Syndrome-related
Coronavirus (MERS-CoV). As known, MERS-CoV can cause
acute myocarditis and heart failure. This is probably due
to the direct invasion of myocytes by the virus through
angiotensin-converting enzyme 2 receptors, or more prob-
ably due to inflammatory reactions caused by the host im-
mune system and the cytokine storm in severe cases. This
host-virus interaction may lead to myocardial injury, as
manifested with the increase of cardiac biomarkers (car-
diac troponins). The result would be the reduction of left
ventricular ejection fraction and clinical heart failure. Ar-
rhythmia and even sudden cardiac death may also occur.

Considering the novelty of SARS-CoV-2, we do not know
whether permanent damage to the cardiovascular sys-
tem occurs or not. Up to now, reports have shown that
myocarditis and bradycardia (3) are reversible. We need
further evaluation (e.g., endomyocardial biopsy, positron
emission tomography, cardiac magnetic resonance imag-

ing, etc.) and longer follow-ups of the patients to deduce
whether SARS-CoV-2 causes permanent cardiac injury or
not.

The worst scenario occurs among COVID-19 patients
with known pre-existing cardiovascular disease. This
group encompasses a wide spectrum of patients with dif-
ferent disease severity and cardiac reserve. Some patients
just have cardiovascular risk factors (diabetes mellitus, hy-
pertension, and obesity), but others have coronary artery
disease, overt heart failure, and cardiomyopathy. The pa-
tients in the latter group have a limited cardiac reserve and
are prone to the aggravation of heart failure symptoms,
worsening of angina pectoris, or an increase of arrhythmia
burden. More than morbidity is the obvious increased risk
of mortality in this group (4).

The last but not the least interaction is the drug-
induced proarrhythmic effects. According to our na-
tional protocol, hydroxychloroquine is the cornerstone of
COVID-19 treatment. Proarrhythmia (QT interval prolon-
gation) is a well-known side effect of this drug, especially
at high doses (5). There are reports of sudden cardiac
death among COVID-19 patients that may be due to pro-
arrhythmic effects of the antiviral drugs.

We are still at the beginning of the pathway to know-
ing the COVID-19 pathophysiology, its effects on different
organs, and the most effective treatment.
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