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Introduction
Throughout the SARS-CoV-2 pandemic, there have 

been reports of infection leading to acute myocardial injury, 
causing worse clinical outcomes. The manifestations can 
include troponin elevation, imaging exam abnormalities 
and electrocardiographic changes.1 Accordingly, ST-segment 
elevation (STE) acute myocardial injury has been observed 
in some patients. However, despite the electrocardiogram 
(ECG) ischemic changes, complementary exams may not 
show any obstruction, excluding coronary occlusion as the 
cause of the injury.2

Case Report
A 42 year-old male patient, with no previous comorbidities, 

was admitted to a hospital in Curitiba, state of Paraná, 
Brazil, complaining of nonproductive cough for 6 days 
and odynophagia for 2 days, with symptom worsening on 
the previous day, including cough with yellowish sputum, 
dyspnea, malaise, fever, myalgia and headache. He reported 
recent contact with SARS-CoV-2 positive patients. On physical 
examination, he looked well, awake, alert, oriented, hydrated, 
eupneic, with a pulse of 100bpm, RR 18 breaths per minute, 
SpO2 98%, temperature 36.2°C and BP 226/158mmHg. 
Pulmonary auscultation disclosed crackling rales in the lower 
third of the left hemithorax and the cardiovascular examination 
showed no abnormalities. BP control was achieved with 
Nitroglycerine and laboratory tests were requested.

On account of troponin I level at 76.1pg/mL (RV<2.3 
pg/mL), an ECG was performed (Figure 1), showing sinus 
rhythm, STE from V1 to V3 and LV hypertrophy. The patient 
reported that he experienced episodes of stinging pain in 
left hemithorax on the previous night, lasting a few minutes.

The coronary artery angiography (figure 2) showed 
segmental LV dysfunction and absence of thrombi or any 
significant atherosclerotic process in the coronary arteries.

On day 2, in the ICU, Hydralazine, Nitrate, Amlodipine 
and Carvedilol were administered for Nitroglycerin 
weaning and BP control. The use of a nasal O2 catheter 
3L/min was required and Ceftriaxone, Azithromycin and 
Dexamethasone were initiated.

The CT showed pulmonary opacities, suggesting lung 
consolidation, air bronchogram and peripheral ground-glass 
opacity associated with subpleural densifications in the left 
lower lobe. The echocardiogram showed LV enlargement 
with a significant concentric hypertrophy pattern and 
moderate systolic dysfunction. Left atrial enlargement, mild 
mitral, tricuspid and aortic regurgitation and aortic root 
ectasia were observed.

A positive RT-PCR result for SARS-CoV-2 was obtained. 
Diagnostic hypotheses were raised for myocarditis 
associated with SARS-CoV-2, thrombosis with spontaneous 
lysis, microvascular injury, heart failure (HF) due to 
hypertensive  or Takotsubo cardiomyopathy. The patient 
was discharged with optimized HF treatment. Upon return 
after 60 days, cardiac MRI (figure 3) showed: LV dilation 
associated with significant global systolic dysfunction (LVEF 
23%), RV dilation associated with mild global systolic 
dysfunction (RVEF 43%), eccentric LV hypertrophy, left atrial 
dilation and absence of myocardial necrosis.

Discussion
In this case report, acute myocardial injury, evidenced 

by STE and elevated troponin, may lead to several 
hypothesis: the occurrence of direct myocardial injury by 
the virus (myocarditis). However, the MRI did not show a 
pattern of mesocardial fibrosis, edema or necrosis, which 
does not corroborate the former proposition. Because of 
the late diagnosis and the fact that the coronary artery 
angiography did not show thrombi or any atherosclerotic 
process, another possibility is the occurrence of thrombosis 
with spontaneous lysis or microvascular injury – as the 
hypercoagulability seen in the pro-inflammatory state 
in COVID-19 predisposes to acute coronary events.1,3 
Another proposition is the Takotsubo-like cardiomyopathy, 
which can occur in patients with SARS-CoV-2.4 However, 
a cardiac ventriculography performed with coronary artery 
angiography and echocardiogram did not show a pattern 
compatible with this cardiomyopathy, which could also be 
excluded if the myocarditis was confirmed.5 Finally, there 
is the possibility of association of some of the previous 
hypotheses with hypertensive cardiomyopathy, as the 
patient showed a hypertensive peak and probably had 
undiagnosed hypertension.

As for the pathophysiology of the COVID-19, there 
is the binding of the virus’s spike protein to the ACE-
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Figure 1 – ECG performed upon admission.

Figure 2 – Right coronary and left anterior descending arteries coronary artery angiography.

2 receptor, after spike activation by TMPRSS2.3 Then, 
SARS-CoV-2 enters the cells through ACE-2 receptor, 
present in multiple body tissues, including cardiomyocytes. 
This enzyme converts angiotensin II, an inflammatory, 
vasoconstrictor, oxidative and fibrotic component, into 
angiotensin (1-7), with contrasting effects. Therefore, two 
main situations occur: the virus enters myocardial cells and, 
as the receptors are blocked by viral proteins, there is an 

increase in angiotensin II, in addition to a massive release 
of cytokines.6-8

Studies also show that acute myocardial injury can occur 
in COVID-19 due to myocardial ischemia or a non-ischemic 
process. The injury is related to more severe conditions of 
the disease, such as the development of HF in up to 23% 
of patients.9 In China, studies suggest that up to 17% of 
COVID patients had elevated troponin levels.7,8
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Figure 3 – Dynamic contrast-enhanced MRI (top) and delayed enhancement (bottom).

Troponin elevation in non-ischemic myocardial injury can 
be explained by tissue hypoxia, sepsis, systemic inflammatory 
response, venous thromboembolism and myocardial stress.8 
If there is an obstruction, the hypothesis is that the virus 
may cause instability and intraplaque hemorrhage, exposing 
collagen, causing microvascular injury and thrombus 
formation.1,3,8 In the absence of the atherosclerotic process, 
it is possible that the imbalance between oxygen supply and 
demand results in a type 2 acute myocardial infarction.3 In 
addition to the direct myocardial injury mechanisms, there 
are indirect mechanisms: cytokine storm and Takotsubo. 
This cardiomyopathy represents almost 3% of acute coronary 
syndrome suspicions and it is known that conditions such as 
respiratory infection, emotional and physical stress can be 
triggers, leading to transient LV dysfunction.3,5,7

Compared with similar cases (Table 1), Aragão et al.2 
described a troponin elevation, but it differs from our patient 
due to the absence of HF, verified by the significant reduction 
in the left ventricular ejection fraction (LVEF). Inciardi et al.10 
also described an LVEF reduction; however, it was milder. 
Huyut,11 on the other hand, did not show an increase in 
troponin; however, the transient reduction in LVEF suggests 
cardiomyopathy.11

Stefanini et al.12 demonstrated that 85.7% of patients 
in a case series had signs of infarction with STE as the first 
symptomatic manifestation of COVID-19 and that 39.3% 

did not have any evidence of obstructive disease. Our 
patient had STE, but it was not the first manifestation, in 
addition to not showing occlusion in the coronary artery 
angiography. Like most of their patients, ours followed a 
benign pattern.12

Conclusion
This case report described an atypical case of cardiac 

manifestation of COVID-19, in which there was STE 
without evidence of coronary disease, progressing to HF 
with reduced ejection fraction. As previously discussed, 
the hypotheses of viral myocarditis, thrombosis with 
spontaneous lysis, microvascular injury, Takotsubo and 
hypertensive cardiomyopathies have not been fully 
established, and may even coexist. Finally, we emphasize 
that the elucidation of the involved mechanisms contributes 
to the earlier identification and adequate management of 
patients, leading to better outcomes and understanding 
of possible sequelae.

Author Contributions
Conception and design of the research: Martinazzo 

EO; Acquisition of data; Analysis and interpretation of the 
data; Writing of the manuscript and Critical revision of the 

413



Arq Bras Cardiol. 2021; 117(2):411-414

Research Letter

Ragonetti et al.
SARS-CoV-2 and Myocardical Injury

manuscript for intellectual content: Ragonetti C, Martinazzo 
EO, Fazionato FM, Ferreira GOG, Santana MP, Hartmann C.

Potential Conflict of Interest 
No potential conflict of interest relevant to this article 

was reported. 

Sources of Funding 
There were no external funding sources for this study. 

Study Association 
This study is not associated with any thesis or dissertation 

work.

Ethics approval and consent to participate 
This study was approved by the Ethics Committee of 

the Pontifícia Universidade Católica do Paraná under 
the protocol number 30188020.7.1001.0020. All the 
procedures in this study were in accordance with the 1975 
Helsinki Declaration, updated in 2013.

1. 	 Schiavone M, Gobbi C, Biondi-Zoccai G,D’SAscenzo F, Palazzioli A, 
Gasparetti A, et al. Acute coronary syndromes and Covid-19: exploring 
the uncertainties. J Clin Med. 2020 Jun; 9(6):1683. 

2. 	 Aragão RC de A, Alves MC, Passos HD, Gonçalves FG, Baumworcel 
L, Barreto Filho JA. Lesão miocárdica na Covid-19: um desafio para o 
cardiologista clínico. Arq Bras Cardiol. 2020; 115(1):139-41. 

3. 	 Albuquerque J, Neto DF, Marcondes-Braga FG, Figueiredo Neto 
JA,Marcondes-Braga,F, Moura LZ,Figueiredo ALS, et al. Coronavirus e o 
miocardio:revisão. Arq Bras Cardiol.2020;114(6):1051-7; 

4. 	 Singh S, Desai R, Gandhi Z,Fong HK, Dores Wamy S, Desai V. et al. 
Takotsubo syndrome in patients with Covid-19: a systematic review of 
published cases. SN Compr Clin Med. 2020; 2(11):2102-8. 

5. 	 Ghadri J, Wittstein IS, Prasad A ,Sharkey S, Dote K, Akashi YJ, et al. 
International expert consensus document on Takotsubo syndrome (part 
I): clinical characteristics, diagnostic criteria, and pathophysiology. Eur 
Heart J. 2018; 39(22):2032-46. 

6. 	 Çınar T, Hayıroğlu Mİ, Çiçek V,Uzun M, Orhan AL. Covid-19 and acute 
myocarditis: current literature review and diagnostic challenges. Rev 
Assoc Med Bras. 2020; 66 2(Suppl 2):48-54. 

7. 	 Siripanthong B, Nazarian S, Muser D, Deor R, Santangeli P, Khanji M, et al. 
Recognizing Covid-19–related myocarditis: the possible pathophysiology 

and proposed guideline for diagnosis and management. Heart Rhythm. 
2020; 17(9):1463-71. 

8. 	 Imazio M, Klingel K, Kindermann I, Brucato A, Rosa FG, Adler Y, et al. 
Covid-19 pandemic and troponin: indirect myocardial injury, myocardial 
inflammation or myocarditis? Heart. 2020 Aug 1; 106(15):1127-31. 
[Internet] Disponível em: http://heart.bmj.com/content/106/15/1127.
abstract.

9. 	 Driggin E, Madhavan MV, Bikdeli B,CHuich T, Laracy J, Biondi-Zoccai 
G, et al. et al. Cardiovascular considerations for patients, health care 
workers, and health systems during the Covid-19 pandemic. J Am Coll 
Cardiol. 2020; 75(18):2352-71. 

10. 	 Inciardi RM, Lupi L, Zaccone G, Italia L, Raffo M, Tomasoni D, et 
al. Cardiac involvement in a patient with coronavirus disease 2019 
(Covid-19). JAMA Cardiol. 2020; 5(7):819-24. 

11. 	Huyut MA. Nova pneumonia por coronavírus e miocardiopatia: relato 
de caso. Arq Bras Cardiol. 2020; 114(5):843-5. 

12. 	Stefanini GG, Montorfano M, Trabattoni D,Andreini D, Ferrante 
G, Ancona M, et al. ST-Elevation myocardial infarction in patients 
with Covid-19: clinical and angiographic outcomes. Circulation. 
2020;141(25); 2113-6.

References

This is an open-access article distributed under the terms of the Creative Commons Attribution License

Table 1 – Case Comparison

Cases Curitiba Aragão et al.2 Inciardi et al.10 Huyut11

Age/gender 42/male 39/male 53/female 59/female

LVEF 23% 62% 40% 52%

Troponin I 76.1pg/mL 25.20ng/mL 0.89* Normal

ECG STE STE STE Normal

RT-PCR SARS-CoV-2 Positive Positive Positive Positive

Hypokinesis Diffuse
 Mid-cavity anteroseptal 

segment
Diffuse -

*High-sensitivity cardiac troponin-T. LVEF: left ventricular ejection fraction; ECG: electrocardiogram.
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