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The authors respond: Cardiac troponin levels

in Covid-19 patients
a normal or non-significant coronary artery disease.
Dear editor,

Wewant to thank the authors for their interest in our article “Prog-
nostic significance of cardiac troponin level in Covid-19 patients with-
out known cardiovascular risk factors” [1]. We gave our answers
based on their comments.

Coronavirus disease 2019 (Covid-19), caused by the severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2), is mainly character-
ized by viral respiratory findings [1]. However, shortly after the onset
of global pandemic, the current data indicates that the SARS-CoV-2
has an enhanced potential to lead tomyocardial injury, especially in pa-
tients with a history of cardiovascular disease.

Severalmechanisms have been blamed for cardiac injury and cardiac
troponin.

elevation in Covid-19 patients. It has been considered that direct
viral myocardial.

injury through angiotensin-converting enzyme-2 (ACE-2) receptor
signaling pathway may have a key role in triggering the inflammation
in the cardiac tissue [2]. Because ACE-2 receptor, which is a main
entry point for the SARS-CoV-2 to infect the host cells [3], is highly
expressed in the myocardium [4], the SARS-CoV-2 virus can theoreti-
cally bind and enter the cardiac myocyte with using ACE-2 receptor,
thereby leading to myocardial injury. Moreover, cardiac magnetic reso-
nance imagingfindings showed the presence of edema and late gadolin-
ium enhancement in the myocardium in patients with Covid-19 [3,4],
which further supports the hypothesis that the SARS-CoV-2 can cause
myocardial damage secondary to cytokine storm [5]. Upsurge of
interleukin-6 (IL-6) and IL-1 levels as well as imbalance between type
1 and 2 T helper cells can impair cardiac contractility and precipitate
cardiac myocyte injury [6,7]. In addition, Covid-19-induced
microthrombus formation in the coronary microvasculature may be
the other cause of myocardial damage in Covid-19 patients [8]. There-
fore, the underlyingmechanisms could be either one of the direct myo-
cardial injury, cytokine storm, microthrombus formation or synergistic
effects of all them.

In order to illustrate the causes of cardiac troponin elevation in
Covid-19 cases, imaging modalities, such as coronary angiography
(CAG) and cardiac magnetic resonance image (MRI), should be applied
for further evaluation. However, such imaging studies could not be per-
formed inmost cases in our study because of highly infectious nature of
the virus. Therefore, the main cause of cardiac troponin elevation re-
mains unclear in most patients.

In our study, Covid-19 patients who did not have a typical and/or
persistent chest pain and had normal electrocardiography (ECG) find-
ings, and those patientswithout progressive cardiac troponin elevations
https://doi.org/10.1016/j.ajem.2021.03.058
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were managed conservatively, including initiation of anti-platelet (ei-
ther acetylsalicylic acid (ASA) or P2Y12 inhibitor), low-molecular-
weight heparin (LMWH), beta-blocker, and statin therapy. Covid-19
patients with dynamic ECG changes and progressive cardiac troponin
elevations underwent CAG. Cardiac MRI was performed if CAG yielded
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