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ABSTRACT 

 

COVID-19 has been found to affect the cardiovascular system leading to myocardial damage. 

A study of 41 patients in Wuhan, China, found that 12% of COVID-19 patients experienced 

virus-related acute cardiac damage. Subsequent bigger Chinese studies also found acute cardiac 

damage in 7.2% to 27.8% of hospitalized patients. As a chronic sequela, this condition may 

result in cardiomyopathy. We report a case of an adolescent COVID-19 survivor with dilated 

cardiomyopathy with no underlying heart disease. A male patient aged 16 years old was 

admitted to our outpatient clinic with the primary symptom of exhaustion and had recovered 

from mild to moderate COVID-19 one month prior to the visit. No previous history of heart 

disease was documented. Physical examination showed no abnormalities. Laboratory results 

revealed substantially elevated NT-proBNP (7705 pg/mL) and D-dimer (1850 ng/mL). ECG 

presented normal sinus rhythm with poor R wave progression. Echocardiography revealed all 

chamber dilatation, eccentric left ventricular hypertrophy, global hypokinetic, moderate mitral 

regurgitation, and reduced ejection fraction (22%). We diagnosed the patient with new-onset 

dilated cardiomyopathy and began treatment with candesartan, bisoprolol, furosemide, 

spironolactone, rivaroxaban, and trimetazidine. The recovery was steady at three-month 

follow-up visit. The emergence of new-onset cardiomyopathy in this previously healthy 

adolescent raises the possibility of COVID-19 acting as the sole cause of myocardial injury in the 

absence of underlying heart disease. To avoid further complications, comprehensive evaluation 

and effective therapy should be implemented during hospitalization and post-discharge. 

Additional tests such as cardiac magnetic resonance imaging and endomyocardial biopsies 

should be performed to support final proof.  
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INTRODUCTION  

Coronavirus disease 2019 (COVID-19) is 

an ongoing pandemic caused by Severe 

Acute Respiratory Syndrome Coronavirus 2 

(SARS-CoV-2) which started in Wuhan, 

China.1  The virus keeps spreading globally 

and as of 20 March 2022, the number of 

confirmed cases and deaths has reached 468 

million  and 6 million, respectively.2  In 

Indonesia alone, 5 million cases  have been 

reported since 6 March 2020 with 26.3 new 

cases per 100,000 which made it the second 

country with the highest numbers of new 

cases in the South-East Asia Region.2-4 

COVID-19 commonly manifests as 

fever, fatigue, cough, dyspnea, and 

neurological symptoms such as anosmia or 

hyposmia and dysgeusia.5 In a substantial 

minority of COVID-19 patients, 

cardiovascular manifestations have also 

been described.66  A study of 41 patients in 

Wuhan, China, found that 12% of COVID-

19 patients experienced virus-related acute 

cardiac damage, which is marked by 

increasing serum levels of cardiac 

biomarkers (e.g. troponin I) to above the 99th 

percentile upper reference limit, or new 

abnormalities in electrocardiography 

(ECG) or echocardiography findings.1 

Subsequent, more extensive Chinese 

studies found acute cardiac damage in 7.2% 

to 27.8% of hospitalized patients.7-9  

After surviving the acute phase of 

infection, these patients may develop 

varying degrees of chronic 

cardiomyopathy. According to a recent 

recommendation, pre-existing 

cardiovascular diseases may increase 

morbidity and mortality in COVID-19 

patients, and COVID-19 may induce 

substantial cardiac sequelae.10  

Cardiomyopathies, which are caused by 

heart muscle involvement, are one of the 

leading reasons for sudden adolescent 

mortality and heart failure.11  Here we 

present a case of a previously healthy 

adolescent who developed clinically 

suspected myocarditis with new-onset 

dilated cardiomyopathy (DCM) as a 

sequela of infection with SARS-CoV-2. 

 

  CASE PRESENTATION 

A 16-year-old male was admitted to the 

cardiology outpatient clinic of the Gatot 

Soebroto Army Hospital in Jakarta with the 

main symptom of exhaustion. One month 

before the visit, the patient had recently 

recovered from mild to moderate COVID-

19. No history of cardiovascular disease was 

documented. 

Physical examination showed no 

abnormalities, blood pressure 112/82 

mmHg, respiratory rate 20 breaths per 

minute, heart rate 90 beats per minute, and 

body temperature 36C. Jugular vein 

distention and pitting edema are negative. 

Neither heart murmur nor Gallop was heard 

on auscultation.

 

 

 
Fig. 1. ECG on first visit. Poor R wave progression is marked on V1–V3. 
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Laboratory results revealed substantially 

elevated NT-proBNP (7705 pg/mL) and D-

dimer (1850 ng/mL). ECG presented 

normal sinus rhythm with poor R wave 

progression (fig. 1). Bedside 

echocardiography revealed all chamber 

dilatation, eccentric left ventricular 

hypertrophy, global hypokinetic, moderate 

mitral regurgitation and reduced ejection 

fraction (22.9%) (fig. 2). 

We diagnosed the patient with new-

onset dilated cardiomyopathy as a COVID-

19 sequela, and we began treatment with 

Candesartan 8mg once daily), Bisoprolol 

2.5mg once daily, Furosemide 20mg once 

daily, Spironolactone 5mg once daily, 

Rivaroxaban 20mg once daily, and 

Trimetazidine 80mg once daily. 

After three months, the patient's 

recovery was stable, and the physical 

assessment was within normal limits. 

Laboratory findings showed reduction of 

NT-proBNP (3587 pg/mL) and D-dimer 

(961 ng/mL).

 

DISCUSSION 

Several cardiac manifestations are 

involved in COVID-19, including acute 

myocardial infarction, acute heart failure, 

arrhythmias, myocarditis, and cardiogenic 

shock (fig. 3).12 Myocardial injury, defined 

by elevated troponin levels, is a prevalent 

complication in COVID-19 hospitalized 

patients.10 A change in cardiac biomarkers, 

ECG, or echocardiogram relative to the 

patient’s previous condition is another 

criterion of cardiac damage. In a 416- 

patient cohort study, cardiac injury was 

found in 19.7% of hospitalized patients.9  

COVID-19 has various possible 

mechanisms of cardiac damage leading to 

cardiomyopathy. For starters, the latter 

phase of COVID-19 is associated with a 

significant systemic inflammatory 

response, the cytokines released during this 

phase are potential to cause cardiomyocyte 

dysfunction and cardiac depression. SARS-

CoV-2 can also infect the heart directly, 

causing immune cell 

 

 
Fig. 2. Echocardiography findings 
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recruitment and myocarditis. Third, SARS-

CoV-2 infection may affect the 

microvasculature due to its influence on 

ACE2. This might result in microvascular 

dysfunction and tissue ischemia, leading to 

cardiac dysfunction and/or arrhythmias. All 

of the aforementioned processes may result 

in varying degrees of cardiac fibrosis once 

the illnesses have subsided and may 

eventually result in cardiomyopathy 

sequelae.14  

 

 

Our patient had a COVID-19 infection 

one month prior to presentation without 

previous history of heart disease. After 

completing the history and physical 

examination, additional cardiac 

assessments, such as ECG would be 

required. ECG abnormalities such as ST 

elevation or depression, PVCs, and low 

voltage in the limb lead may occur in 

certain COVID-19 patients. Although there 

are no particular ECG changes for patients 

with COVID-19, combining the data with 

other examinations and testing is feasible.16 

Dilated cardiomyopathy (DCM) is 

distinguished by the enlargement and 

dilatation of one or both ventricles, and 

decreased contractility (with an LVEF of 

40%).17 The use of echocardiography in the 

diagnosis of DCM is critical. Left 

ventricular (LV) dilatation and systolic 

dysfunction with impaired global 

contractility and normal LV wall thickness, 

as well as LV diastolic dysfunction with 

elevated LV filling pressure, are 

echocardiographic characteristics of DCM.  

Atrial dilation, RV dysfunction, LV 

dyssynchrony, functional tricuspid and 

mitral regurgitation, and secondary 

pulmonary hypertension are also 

prevalent.18 Echocardiography on our 

patient revealed all chamber dilatation, 

eccentric LV hypertrophy, global 

hypokinetic, moderate mitral regurgitation, 

and reduced ejection fraction (22.9%). 

Some biomarkers elevate in a patient 

with COVID-19 suggesting cardiovascular 

conditions, including B-type natriuretic 

peptide (BNP)/N-terminal pro B-type 

 

 
Fig. 3. Possible mechanisms leading to cardiovascular manifestations in SARS-CoV-2 infection15 
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natriuretic peptide (NT-proBNP) and D-

dimer. BNP/NT-proBNP levels are often 

elevated in patients suffering from severe 

inflammation and/or respiratory diseases. 

As quantitative markers of hemodynamic 

myocardial stress and heart failure, 

BNP/NT-proBNP concentrations in a 

patient with COVID-19 should be viewed 

as the combination of the presence/extent of 

pre-existing cardiac illness and/or the acute 

hemodynamic stress caused by COVID-19. 

D-dimer is produced by division of fibrin 

monomers and signals the presence of 

thrombin production or a non-specific 

acute-phase response to infection or 

inflammation. Elevated levels of D-dimer 

have been linked to poor outcomes.19 

Other modalities in assessing cardiac 

complication due to COVID-19 include 

endomyocardial biopsy, cardiac 

catheterization, and/or cardiac magnetic 

resonance, if necessary.16 

Treatments for COVID-19 have been 

discussed extensively in many reviews, 

some of them are still under investigation. 

However, consideration of potential 

therapies to support the cardiovascular 

system cannot be neglected. Before entering 

the cell, SARS-CoV-2 binds to the 

angiotensin-converting enzyme 2 (ACE2) 

receptor (fig. 4).20  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On the other hand, renin-angiotensin-

aldosterone system (RAAS) inhibitors may 

boost ACE2 production. It is debatable 

whether increased ACE2 expression makes 

 

 

Fig. 4. SARS-CoV-2 entry into host cells via ACE2 receptor which can lead to multi-organ injury20 
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people at risk of SARS-CoV-2 infection or 

provides cardioprotection. Yang et al. in a 

single-center, retrospective study of 126 

COVID-19 patients with hypertension, 

found that those receiving ARBs/ACE 

inhibitors showed significantly lower 

concentrations of high-sensitivity C-reactive 

protein (hs-CRP) and procalcitonin (PCT) 

compared to non-ARB/ACE inhibitors.21  

Findings from an observational multicenter 

study in Italy and meta-analysis of 19 studies 

concluded that the use of ARB/ACE 

inhibitor was not correlated with severity or 

in-hospital mortality in COVID-19 

patients.22 Despite the uncertainties around 

the overall impact of RAAS inhibitors 

(ACEI and ARB medication) in COVID-19, 

numerous specialty societies now suggest 

that RAAS inhibitors be maintained in 

otherwise stable patients. Hence, we 

prescribe Candesartan for this patient.15  

According to recent studies, COVID-19 

is linked to a higher risk of arterial, venous 

and microvascular thromboembolic disease, 

including disseminated intravascular 

coagulation (DIC). Thus, anticoagulation 

should be assessed in all patients admitted 

with COVID-19.23 A retrospective study of 

449 patients with severe COVID-19 found 

no difference in 28-day mortality between 

those who received heparin for 7 days or 

longer and those who didn’t. But in 

subgroups of patients with sepsis-induced 

coagulopathy (SIC) score 4 or D-dimer >6-

fold of upper normal limit, 28-day mortality 

of the heparin users was lower compared to 

the non-users.24 The MICHELLE trial found 

that Rivaroxaban 10mg daily, given to 

COVID-19 patients after hospital discharge, 

improved clinical outcomes compared to the 

patients with no anticoagulation.25 In this 

case, we prescribed Rivaroxaban as we 

expect to improve the patient’s clinical 

outcomes, reducing thrombotic events. 
The risk of plaque rupture and thrombus 

formation is increasing in patients with 

severe viral infections. This condition can be 

accompanied by decreased oxygen delivery 

to the myocardium and vasoconstriction, 

thus increasing the oxygen demand.15   

Trimetazidine (TMZ) is an agent to treat 

angina that blocks thiolase II in order to 

inhibit the -oxidation of fatty acids and 

increases glucose oxidation. TMZ enhances 

cellular hemostasis and prevents 

intracellular reduction of adenosine 

triphosphate (ATP), it is also effective 

against injury caused by ischemic-

reperfusion and cardiac fibrosis.26 

Therefore, we considered the use of TMZ in 

this patient. 

 

 CONCLUSION 

In conclusion, cardiac damage and 

CMPSs are common in COVID-19 patients, 

including worsening an underlying CMP or 

the appearance of new CPMs. Furthermore, 

they are linked to increased mortality and 

morbidity in these patients. As a result, 

underlying cardiovascular comorbidities 

should be included in COVID-19 diagnostic 

tools. In examining these patients, history, 

signs, and symptoms of cardiac damage 

should be evaluated. To avoid further 

COVID-19 complications, comprehensive 

assessment and effective therapy should be 

implemented during hospitalization and 

post-discharge to avoid further COVID-19 

complications. 
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