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Covıd-19 Related Myocardıtıs

Introductıon 

Although Coronavirus Disease-2019 (COVID-19) is initially defined as a respiratory system disease, it is a disease 

with a wide clinical spectrum that can affect all systems. It may present with a clinical course that can progress from 

asymptomatic infection to multi-organ failure and death. The respiratory system was found to be the most frequently 

involved system, and ARDS was the most common cause of mortality (1). In recent studies, it has been reported that 

COVID-19 infection is frequently observed in cardiovascular involvement, except lung involvement (2-5). In a recent 

study, myocardial disease was detected in approximately 12% of hospitalized patients infected with COVID-19 (6). 

The pathogenesis of acute myocardial injury is not fully understood. Cytokine storm has been considered as the most 

important injury mechanism in the pathogenesis of acute lung injury, ARDS and myocardial injury. Another 

hypothesis is direct viral invasion via Angiotensin-Converting Enzyme II (ACE-II) receptors (7). 

Viral infections are the most common causes of myocarditis (8). Covid-19-associated myocarditis develops as a result 

of acute ventricular dysfunction associated with diffuse myocardial edema (9). According to the criteria of the 

European Society of Cardiology, the clinical diagnosis of myocarditis is made by the presence of chest pain and the 

presence of increased troponin T or Troponin I (10). The most common symptoms in acute myocarditis are; chest 

pain, dyspnea, cough, weakness, palpitations, hypotension, life-threatening arrhythmias and cardiogenic shock (11). 

The cause of approximately 10% of sudden cardiac death in young people is acute myocarditis (12). C-reactive protein 

(CRP), lactate dehydrogenase and white blood cell increase can be seen in patients with COVID-19 who develop 

myocarditis. However, these are not specific to myocarditis (13, 14). An increase in serum troponin may indicate 

cardiac involvement, but it is not specific for myocarditis (15). An increase in N-terminal pro-B type natriuretic 

peptide (NT-pro-BNP) can be seen in COVID-19-associated myocarditis, but it is not specific (14). The normal 

troponin values in some patients with COVID-19-associated myocarditis also do not exclude the diagnosis of 

myocarditis (16, 17).  

Electrocardiographic (ECG) changes that can be seen in patients who develop COVID-19 related myocarditis are 

sinus tachycardia, ST segment elevation/depression, T wave inversion, bradycardia, tachycardia, arrhythmias, QT 

interval prolongation, non-specific interventricular conduction delays, low QRS voltage due to myocardial edema (18 

,19). Echocardiography is an extremely important non-invasive test in terms of excluding other causes of heart failure 
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Abstract:
Coronavirus Disease-2019 (COVID-19) affected the whole world and caused the death of millions 
of people. Pneumonia and acute respiratory distress syndrome are the most common causes 
of death. Many cardiovascular conditions such as myocarditis, acute myocardial infarction, 
heart failure, arrhythmias, cardiac arrest and cardiogenic shock are other common causes of 
mortality. The exact incidence of COVID-19-associated myocarditis is unknown. Sudden dyspnea, 
chest pain, arrhythmias, heart failure may be due to myocarditis. Patients with suspected 
cardiac involvement should be monitored and followed closely. Although the definitive diagnosis of 
myocarditis is made by endomyocardial biopsy, it is not possible to perform it in every patient and 
in every center, since it is an invasive method. Patients with suspected myocarditis should be 
followed up with troponin, electrocardiogram and, if necessary, echocardiography, and cardiac 
magnetic resonance imaging should be performed if possible. Although there is no definitive 
treatment for myocarditis, supportive treatment is the most important treatment approach.
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such as heart valve disease and myocardial infarction (21). Transthoracic echocardiographic findings are global left 

ventricular or biventricular dysfunction, pericardial effusion, myocardial edema, dilated and/or hypertrophic 

ventricles, regional wall motion abnormalities. Cardiac magnetic resonance is the non-invasive test with the highest 

sensitivity in the diagnosis of myocarditis (19). Cardiac images should be interpreted according to the Lake Louise 

consensus criteria. These criteria show myocardial edema, necrosis, and fibrosis with early and late gadolinium uptake 

on T2-weighted images. It cannot distinguish whether the edema in the myocardium is of autoimmune origin or due to 

viral invasion (22). Its use is limited in patients who are hemodynamically unstable, intubated, and have 

tachyarrhythmias. In these patients; Endomyocardial biopsy, which is the gold standard diagnostic method that 

definitively detects the etiology of myocardial edema, should be preferred (19). Biopsy samples should be interpreted 

according to Dallas criteria (23). The diagnosis becomes more reliable when immunohistochemical criteria are added 

to the Dallas criteria (24). 

If left ventricular dysfunction has developed in the management of COVID-19-associated myocarditis, ACE 

inhibitors, angiotensin receptor blockers or angiotensin receptor neprilysin inhibitors, beta-blockers and diuretics 

should be used in line with the heart failure treatment guidelines (25). Inotropic therapy support or vasopressor 

therapy is recommended in the acute period in patients who develop cardiogenic shock and fulminant myocarditis. In 

the prolonged period, mechanical circulatory support, transplantation, atropine or temporary cardiac pacemaker in 

patients who develop bradycardia, and antiarrhythmic drugs in patients who develop tachyarrhythmia are 

recommended (26). There is no definitive recommendation for the routine use of corticosteroids and intravenous 

immunoglobulin in the diagnosis and treatment of COVID-19-associated myocarditis. The decision should be made 

on a patient basis. More clinical studies and guidelines are needed on this subject. 

Dıscussıon and Conclusıon 

Although the mechanism of myocarditis associated with COVID-19 has not been fully elucidated, it is a serious 

complication that can be seen in the course of the infection. While it may be asymptomatic in some patients, it may 

progress to fulminant myocarditis and cause death in some patients. In the follow-up of hospitalized patients with the 

diagnosis of COVID-19, troponin and ECG monitoring may help in the early detection of asymptomatic patients. 

Every newly developed symptom should be evaluated in detail in patients, and myocarditis should be considered in 

symptoms such as fever, dyspnea and chest pain. In addition to an increase in inflammatory markers and cardiac 

markers, ECG and echocardiographic findings should be performed to support the diagnosis of myocarditis. Cardiac 

MRI or endomyocardial biopsy should be considered for definitive diagnosis. Treatment of COVID-19-associated 

myocarditis should be tailored to the clinical arrhythmias and heart failure guidelines developed in the patient. More 

clinical studies are needed to guide the diagnosis and treatment of COVID-19-associated myocarditis. 
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