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Dear Editor,
The disaster due to the novel coronavirus disease 2019 
(COVID-19) around the world has made investigators 
enthusiastic about working on different aspects of 
COVID-19. 

The patients with coronavirus infection may present 
with a flu-like symptom rapidly progressing into 
respiratory distress. This scenario and the respiratory 
system involvement is common between Middle East 
respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS) and COVID-19. It has also been shown 
that the presence of cardiovascular comorbidities is 
accompanied by more severe illness and mortality in all 
three cases of coronavirus infection.1-3

However, although the pandemic of COVID-19 has not 
yet ended, it seems that COVID-19 compared to the other 
coronavirus infections (MERS and SARS) is more likely to 
target the heart.

The term acute cardiac injury has been used to describe 
the myocardial involvement in COVID-19. It is defined 
as elevated cardiac biomarkers such as high sensitivity 
troponin I and accompanied by clinical and imaging 
findings of cardiac dysfunction. The pathogenesis is still 
unknown but it seems that the heart may be directly 
involved during illness and manifested clinically as acute 
myocarditis.4

The prevalence of acute cardiac injury in patients with 
COVID-19 is thought to be up to 77% in different single 
and multi-center reports.5

There are also case reports presenting patients with 
a known cardiac problem who manifest with another 
irrelevant cardiac involvement for example patients with a 
history of non-ischemic cardiomyopathy or hypertension 
who have developed cardiogenic shock, in which the 
criteria of acute myocarditis have been fulfilled.2

As far as we investigated and researched, this high 
prevalence of cardiac injury has not been reported in 
SARS or MERS, particularly in MERS.

Although in the MERS, the presence of cardiovascular 
comorbidities was the most important risk factor for 
death, there are only limited reports regarding the 
presentation of MERS with myocarditis and/or thrombotic 
event. The patients with MERS have frequently had 
medical comorbidities and in most of the case series 
regarding MERS, respiratory system involvement was the 
predominant feature.1 For example, more than 95% of cases 
in a study done by Assiri et al had medical comorbidities, 
from which 28% were cardiac comorbidities.1 Among 
the limited reports, Alhogbani et al in 2016 reported a 
60-year-old man with fever, respiratory symptoms and 
elevated cardiac biomarkers and cardiac MR findings in 
favor of acute myocarditis.6
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Abstract
The disaster due to the novel coronavirus disease 2019 (COVID-19) around the world has made 
investigators enthusiastic about working on different aspects of COVID-19. However, although the 
pandemic of COVID-19 has not yet ended, it seems that COVID-19 compared to the other coronavirus 
infections (the Middle East Respiratory Syndrome [MERS] and Severe Acute Respiratory Syndrome 
[SARS]) is more likely to target the heart. Comparing the previous presentations of the coronavirus 
family and the recent cardiovascular manifestations of COVID-19 can also help in predicting possible 
future challenges and taking measures to tackle these issues.
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can infect extrapulmonary organs such as the heart and 
start an inflammatory cascade in which the cardiac tissue 
gets damaged. 

In conclusion more molecular and pathological studies 
are needed for the characterization of acute myocardial 
injury in COVID-19 patients and shed light on the exact 
reason for this issue. Comparing the previous presentations 
of the coronavirus family and the recent cardiovascular 
manifestations of COVID-19 can also help in predicting 
possible future challenges and taking measures to tackle 
these issues.

Competing interests
None.

Ethical approval
Not applicable.

References
1. Assiri A, Al-Tawfiq JA, Al-Rabeeah AA, Al-Rabiah FA, Al-

Hajjar S, Al-Barrak A, et al. Epidemiological, demographic, 
and clinical characteristics of 47 cases of Middle East 
respiratory syndrome coronavirus disease from Saudi 
Arabia: a descriptive study. Lancet Infect Dis 2013; 13: 752-
61. doi: 10.1016/S1473-3099(13)70204-4.

2. Fried JA, Ramasubbu K, Bhatt R, Topkara VK, Clerkin KJ, 
Horn E, et al. The variety of cardiovascular presentations 
of COVID-19. Circulation 2020. doi: 10.1161/
CIRCULATIONAHA.120.047164.

3. Umapathi T, Kor AC, Venketasubramanian N, Lim CT, 
Pang BC, Yeo TT, et al. Large artery ischaemic stroke in 
severe acute respiratory syndrome (SARS). J Neurol 2004; 
251: 1227-31. 

4. Tavazzi G, Pellegrini C, Maurelli M, Belliato M, Sciutti F, 
Bottazzi A, et al. Myocardial localization of coronavirus in 
COVID‐19 cardiogenic shock. Eur J Heart Fail 2020. doi: 
10.1002/ejhf.1828

5. Chen L, Li X, Chen M, Feng Y, Xiong C. The ACE2 
expression in human heart indicates new potential 
mechanism of heart injury among patients infected with 
SARS-CoV-2. Cardiovasc Res 2020;116(6):1097-1100. doi: 
10.1093/cvr/cvaa078. 

6. Alhogbani T. Acute myocarditis associated with novel 
Middle East respiratory syndrome coronavirus. Ann Saudi 
Med 2016;36(1):78-80. doi: 10.5144/0256-4947.2016.78.

7. Tak‐Sun T, Kin‐Lam T, Loretta YC, Loletta KY, Arthur 
CW, Kwok‐Keung C, et al. Occult pneumomediastinum 
in a SARS patient presenting as recurrent chest pain and 
acute ECG changes mimicking acute coronary syndrome. 
Respirology 2004;9(2):271-3.

8. Li X, Geng M, Peng Y, Meng L, Lu S. Molecular immune 
pathogenesis and diagnosis of COVID-19. J Pharm Anal 
2020;10(2): 102-108. Doi:10.1016/j.jpha.2020.03.001

9. Barton LM, Duval EJ, Stroberg E, Ghosh S, Mukhopadhyay 
S. COVID-19 Autopsies, Oklahoma, USA. Am J Clin 
Pathol 2020;153(6):725-33. doi: 10.1093/ajcp/aqaa062

10. Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection 
of SARS-CoV-2 in different types of clinical specimens. 
JAMA 2020. doi: 10.1001/jama.2020.3786.

Acute cardiac injury similar to those reported in 
COVID-19 has been described in SARS; however, the 
arterial or venous thrombotic events were more prevalent 
in these patients.7 Umapathi et al reported 5 cases of SARS 
who presented with cerebrovascular attack complicated 
with myocardial infarction and disseminated arterial and 
venous thromboses in one of the cases.3

Finally, we have encountered many patients who 
present with cardiac-related manifestations and are 
finally diagnosed as having COVID-19 by polymerase 
chain reaction (PCR) examination in our center which is 
a tertiary center for cardiovascular medicine in Tehran, 
Iran. For instance, we have presented 1 chest computerized 
tomography (CT) images showing COVID-19 involvement 
in a PCR positive patient. Figure 1 depicts the chest CT of 
a patient with ST-segment elevation myocardial infarction 
(STEMI) and subacute in-stent restenosis. 

It seems that the novel coronavirus has a greater 
tendency to damage the heart in comparison to its older 
ancestors. The severity of cardiovascular involvement is 
independent of the respiratory manifestations and the 
morbidity and mortality will be higher in those with cardiac 
involvement. The exact mechanisms for cardiovascular 
involvement in COVID-19 are still unknown. In a report 
by Tavazzi et al the viral particles were seen in pathologic 
examination of endomyocardial biopsy samples of 
a patient with acute cardiac injury and COVID-19. 
However, these viral particles were more present in the 
macrophage, perivascular areas and damaged interstitial 
cells rather than cardiomyocytes.4 Currently, besides the 
controversies regarding the role of Angiotensin-converting 
enzyme 2 (ACE2) in the pathogenesis of cardiovascular 
involvement in COVID-19,5 the proposed mechanisms 
for the acute cardiac injury in COVID-19 include the 
systemic inflammatory response, impaired oxygen 
utilization and acute ischemic injury.4,8,9 Although this 
virus mainly infects the macrophages and epithelial cells 
of the respiratory tract, as shown by other investigators,4,10 
we suggest either migration of macrophages or viremia 

Figure 1. Chest computerized tomography in patient with STEMI and 
subacute in-stent restenosis.


