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ABSTRACT 

 

Myocarditis accompanied by a high-grade atrioventricular (AV) block is a rare manifestation of 

COVID-19 infection. A 53-year-old woman presented with an episode of syncope, dyspnea, dry 

cough, and fever. On physical examination, the patient had high blood pressure and bradycardia. Her 

electrocardiography displayed a complete AV block with a junctional escape rhythm. Laboratory 

investigations revealed leukocytosis, elevated D-dimer, a positive SARS-CoV-2 nasopharyngeal 

swab, and a significant elevation in troponin. No reversible cause of the AV block was found, and the 

complete AV block persisted after the complete treatment of COVID-19. A His bundle permanent 

pacemaker was then implanted. An endomyocardial biopsy demonstrated endomyocardial tissue with 

focal hemorrhage, fatty infiltration in the endocardium, and active chronic inflammation, supporting 

the diagnosis of myocarditis. Several hypotheses of complete heart block in COVID-19 infection 

have been proposed, including direct myocardial injury and enhanced inflammatory response. A 

persistent total AV block following complete COVID-19 treatment is an indication for permanent 

pacemaker implantation. (Iranian Heart Journal 2023; 24(2): 108-113) 
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he coronavirus outbreak started in late 

2019 in Wuhan, China. Over a short 

time, it turned into a striking pandemic. 
1
 Coronavirus disease 2019 (COVID-19) due 

to severe acute respiratory syndrome 

coronavirus-2 (SARS-CoV-2) is primarily a 

respiratory disease, but systemic and 

cardiovascular involvement can occur. 
2
 

Potential cardiac involvement by SARS-CoV-

2 as indicated by dysrhythmias and acute heart 

failure with reduced ejection fraction has been 

reported. 
3
 Myocardial involvement with the 

novel coronavirus, ranging from mild troponin 

leak to fulminant myocarditis, is well reported 

in adults and occurs in 8% to 28% of adults 

infected with SARS-COV-2. 
4
 However, 

clinical characteristics and outcomes of 

bradyarrhythmias in this pandemic are less 

investigated. 
5 

A few cases of concurrent myocarditis have 

been reported. Still, the extent of cardiac 

complications with the SARS-CoV-2 strain 

of coronavirus is largely unknown. 
6
 The 

hypothesis that SARS-CoV-2 causes viral 

myocarditis or serves as a trigger event for 

immune-mediated myocarditis in selected 

susceptible patients is possible but should be 

definitively proven. So far, myocarditis is an 

uncommon complication in SARS-CoV-2 

infection, and no data still exist on 
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endomyocardial biopsy (EMB) or autopsy-

proven myocarditis caused by this novel 

coronavirus. The term “myocarditis” as 

referring only to EMB or autopsy-proven 

diagnosis according to the European Society 

of Cardiology (ESC) criteria should be 

encouraged. 
7 

 

Case Report 
A 52-year-old woman presented to our 

hospital with an episode of syncope, followed 

by general weakness, 2 days before admission. 

The patient had never experienced such 

symptoms. She also reported non-productive 

coughs and shortness of breath on minimal 

exertion for 5 days prior to admission, 

preceded by fever for 1 week. This patient had 

a history of uncontrolled hypertension of a 1-

month duration. She was fully conscious on 

admission, with a blood pressure of 160/90 

mm Hg and a heart rate of 48 beats per 

minute. Other physical findings were within 

normal limits. Electrocardiography (ECG) 

(Fig. 1a) showed a complete atrioventricular 

(AV) block with a junctional escape rhythm 

(50 bpm). Significant laboratory findings 

revealed leukocytosis with a white blood cell 

count of 12.400/mm
3
, a neutrophil-to-

lymphocyte ratio (NLR) ratio of 7.2, and a D-

dimer level of 1.2 µg/mL. The thyroid 

function and electrolytes were normal. 

Multislice computed tomography thorax 

indicated cardiomegaly with a normal lung 

appearance. A polymerase chain reaction 

(PCR) SARS-CoV-2 nasopharyngeal swab 

was collected, and the result was positive. The 

patient was treated for a total AV block with 

stable hemodynamics, probably due to 

COVID-19–related myocarditis. The clinical 

suspicion of myocarditis in this patient was 

supported by a high-sensitivity cardiac 

troponin increment (1161.6 ng/L).  

The patient was then admitted to the isolation 

ward and treated for 7 days until a negative 

confirmation of COVID-19 by another PCR 

SARS-CoV-2 nasopharyngeal swab. 

However, ECG (Fig. 1b) showed a persistent 

complete AV block with a junctional escape 

rhythm. Coronary artery disease was 

excluded through coronary angiography (Fig. 

2), which showed insignificant stenosis in the 

left main and the left anterior descending. A 

VVI-mode His bundle permanent pacemaker 

(PPM) was implanted while doing an EMB to 

confirm the diagnosis of COVID-19–related 

myocarditis. ECG (Fig. 3) after a successful 

PPM implantation procedure showed a 

pacing rhythm with a ventricular capture 

rhythm of 60 beats per minute. A 

histopathological examination (Fig. 4) of the 

EMB demonstrated endomyocardial tissue 

with focal hemorrhage, fatty infiltration in the 

endocardium, and active chronic 

inflammation. 

 

 

 

Figures 1a and 1b: On admission, the patient’s electrocardiogram shows a complete atrioventricular block with a 

junctional escape rhythm of 50 beats per minute (1a). One week following treatment for COVID-19 and the conversion of 
the nasopharyngeal swab to negative, the electrocardiogram displays a persistent complete heart block. 
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Figure 2: Coronary angiography demonstrates insignificant stenosis in the left main and the left anterior descending 

arteries. 
 
 

 

Figure 3: The electrocardiogram after successful permanent pacemaker implantation shows a pacing rhythm with a 

ventricular capture of 60 beats per minute. 

 

Figure 4a: Green arrow: hemorrhage, Black arrow: 

myocardial cells 
 
 
 
 
 
 
 
 
 

 
Figure 4b: Green arrow: infiltration of lymphocyte cells; Black 
arrow: vacuoles of lipid droplet; Red Arrow: infiltration of 

neutrophil cells 
 
 
 
 
 
 
 
Figures 4a and 4b: The histopathological examination of endomyocardial biopsy shows endomyocardial tissue with 

focal hemorrhage, fatty infiltration in the endocardium, and active chronic inflammation. 
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DISCUSSION 
 

Although respiratory failure is the primary 

complication seen in COVID-19, patients 

are at high risk of having multisystem 

involvement, including acute cardiac injury. 

Cardiac involvement with COVID-19 has 

ranged from asymptomatic myocardial 

injury to acute coronary syndrome, 

myocarditis, stress cardiomyopathy, and 

cardiogenic shock. 
8
 

Arrhythmias can often be the first presenting 

feature of myocarditis. Acute and chronic 

myocarditis is considered to be among the 

most significant causes of advanced AV block 

in young and middle-aged patients. 
9
 A 

definitive mechanism for the development of 

bradyarrhythmia in patients with COVID-19 

has not been established yet. However, several 

pathomechanisms have been proposed. The 

hypothesis that developed in describing the 

potential mechanism of cardiac arrhythmias, 

including direct myocardial injury, hypoxia, 

hypotension, enhanced inflammatory 

response, angiotensin-converting enzyme-2 

(ACE-2) receptor downregulation,
10,11

 and 

indicators of the proinflammatory state (eg, 

IL-6 and D-dimer levels), are thought to be 

part of systemic inflammation and 

contributors to the cardiac manifestation of 

COVID-19. 
12,13

 No reversible causes of AV 

block were identified in the patient, including 

thyroid dysfunction, electrolyte disturbances, 

acute myocardial infarction, or use of 

medications such as chloroquine and/or 

hydroxychloroquine, which are commonly 

prescribed to treat COVID-19 infection. 

According to the ESC guideline, PPM 

implantation in a patient with complete AV 

block associated with COVID-19 should be 

implemented until the patient is afebrile for 

more than 24 hours. 
14

 A permanent 

pacemaker was implanted after ECG showed 

a persistent complete heart block despite a 

negative confirmation of COVID-19 through 

a nasopharyngeal swab examination, 

following a 1-week treatment course in the 

isolation ward. 

Myocarditis is an inflammatory disease of the 

heart that often poses a diagnostic challenge 

due to the heterogeneity of presentation and a 

wide range of etiologies. Additionally, the 

actual incidence of myocarditis is difficult to 

estimate as a tissue diagnosis with an EMB is 

rarely obtained despite it being the gold 

standard for diagnosis. 
6
 The guidelines of the 

American College of Cardiology state that 

EMB should be performed in the setting of 

new-onset heart failure with hemodynamic 

compromise or new ventricular arrhythmias 

(Class I recommendation); nonetheless, the 

timing and exact criteria for EMB in cases of 

myocarditis, especially in the setting of 

COVID-19 infection, remain uncertain. 
15

 An 

EMB was performed on the patient, and a 

PPM was implanted to reduce the risk of 

cardiac perforation and prolonged radiation. 

Several publications have reported 

inflammatory cell infiltration and myocardial 

necrosis from EMB histopathological 

findings. 
16,17

 The patient’s EMB 

histopathological examination showed active 

chronic inflammation with lymphocyte and 

neutrophil infiltration to the myocardium. 
 
 

CONCLUSIONS 
 

There have been a number of reports of 

individuals with COVID-19 experiencing 

complete heart blocks. PPM implantation is 

not routinely performed in COVID-19–

related complete heart block due to its 

possibility of reversible mechanism. The 

persistent complete AV block following 

comprehensive COVID-19 treatment is 

indicated for PPM implantation. EMB 

remains a gold standard to confirm 

myocarditis, although it is still rarely 

performed. Histopathological findings from 

EMB in COVID-19–related myocarditis 

generally show signs of inflammation with 

lymphocyte infiltration to the myocardium, 

similar to findings in our patient. 
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