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a b s t r a c t 

We describe the first case report of fulminant myocarditis and complete heart block which was initially 

presented by severe systolic dysfunction and tachyarrhythmia, in a patient who recently recovered from 

covid-19. Continuous close follow-up should be considered for patients infected with COVID-19 after dis- 

charge, especially for those with any metabolic and pharmacologic risk factors for the conductive block to 

recognize these rare complications and reverse CHB early by administering a high dose of corticosteroid 

or other anti-inflammatory medications. 

< Learning objective: To illustrate the presentation of COVID-19 fulminant myocarditis by severe sys- 

tolic dysfunction, tachyarrhythmia, and different degrees of atrioventricular block. To introduce the proper 

management of fulminant myocarditis in a patient who recently recovered from covid-19. > 

© 2021 Published by Elsevier Ltd on behalf of Japanese College of Cardiology. 
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Myocardial infarction (MI), myocarditis, stroke, tachyarrhyth- 

ias, and pulmonary embolism have been reported as compli- 

ations of coronavirus disease-2019 (COVID-19). However, clinical 

haracteristics and outcomes of bradyarrhythmias in this pandemic 

s less investigated [1] . Here, we describe a complete heart block 

econdary to fulminant myocarditis in a patient who has recovered 

rom COVID-2019. 

ase presentation 

On October 12th, 2020, a non-smoker 38-year-old, Iranian 

oman, with a previous history of mild COVID-19 infection about 2 

onths ago as the only underlying disease, referred to our hospital 

ith complaints of malaise, atypical chest pain, nausea, and vomit- 

ng for three days before admission. The patient denied taking any 

edication. On admission, her vital signs showed a blood pres- 
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ure of 90/60 mmHg, tachycardia with a heart rate of 120 beats 

er minute (BPM), respiratory rate of 22 breaths per minute, oxy- 

en saturation of 92%, and temperature of 37.1 C. Physical examina- 

ion revealed engorged jugular veins, bibasal crackles. Heart exam- 

nation showed S3sound (ventricular gallop) and murmur (systolic, 

rade II/VI, at aortic valve post). Tenderness or organomegaly was 

ot detectable in the abdomen examination. Physical exam of the 

xtremities indicated symmetrical thready pulses without edema. 

he telemetry rhythm strip on admission illustrated repetitive sus- 

ained ventricular tachycardia ( Fig. 1 ), whereas archived previ- 

us electrocardiograms (ECGs) showed normal sinus rhythm. Intra- 

enous amiodarone loading dose (150 mg) was prescribed. While 

eceiving bolus amiodaron, strip rhythm converted to complete 

eart block (CHB) which was accompanied by episodes of non- 

ustained ventricular tachycardia ( Fig. 1 ); thus, intravenous amio- 

arone was discontinued. Transthoracic echocardiography (TTE) 

howed biventricular dilation and global hypokinesia with left ven- 

ricular ejection fraction (EF) of 20–25%. MI was the most proba- 
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http://www.ScienceDirect.com
http://www.elsevier.com/locate/jccase
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jccase.2021.03.009&domain=pdf
mailto:hamedbazrafshan@yahoo.com
https://doi.org/10.1016/j.jccase.2021.03.009


M.H. Nikoo, R. Mozaffari, M.R. Hatamnejad et al. Journal of Cardiology Cases 24 (2021) 177–181 

b

E

r

a

(

s

d

n

a

i

a

n

(

m

t

E

p

w

w

r

u

o

r

s

m

8

w

s

t

d

t

a

a

d  

t

d

w

a

le cause to justify complete heart block and severely decreased 

F. Therefore, the patient was brought to the catheterization labo- 

atory. Coronary angiography revealed normal epicardial coronary 

rteries (Supplemental Figure 1), and also temporary pacemaker 

TPM) was implanted simultaneously. Fulminant myocarditis was 

upposed as the main differential diagnosis after MI exclusion. Car- 

iac magnetic resonance (CMR) imaging and cardiac biopsy were 

ot applicable according to unstable patient conditions. Laboratory 

nalysis strengthened our hypothesis for multiorgan failure includ- 

ng myocarditis (higher than the normal range for troponin I, cre- 

tine kinase-MB, liver function tests, blood urea nitrogen, creati- 

ine, and elevated inflammatory markers with C-reactive protein 

see Table 1 for results, reference range)). Immunoglobulin G, im- 

unoglobulin M, and polymerase chain reaction (PCR) against po- 

ential infectious causes of myocarditis including Cytomegalovirus, 

pstein-Barr virus, Human immunodeficiency virus, Herpes sim- 

lex virus I/II, Parvovirus, Coxsackie, Adenovirus, and Enterovirus 

ere not detected. A previous history of covid-19 (although there 

as no evidence of involvement in a real-time PCR, and high- 
Fig. 1. 

Rhythm series of the patient (A) Repetitive sustained ventricular tachycardia (B

Complete heart block with two different escape rhythm and one of the escape 

LBBB (E) The first normal sinus rhythm after CHB. 

178 
esolution computed tomography at that time (Supplemental Fig- 

re 2)), in addition to the absence of other common causes for my- 

carditis, suggested that chronic residual inflammation after respi- 

atory recovery of COVID-19 might cause fulminant myocarditis re- 

ulting in complete heart block and severe systolic dysfunction. Im- 

unomodulatory therapy (high dose intravenous dexamethasone 

 mg 3 times daily) and other standard heart failure therapies 

ere prescribed. Therapeutic anticoagulation was initiated with re- 

pect to the evidence of hypercoagulability and concern for related 

hrombotic complications. The patient responded well to the high- 

ose dexamethasone therapy with a rapid decrease in her labora- 

ory markers and rhythm recovery from CHB to the first degree 

trioventricular block (AVB) with left bundle branch block (LBBB), 

nd normal sinus rhythm without block, respectively, within 4 

ays ( Fig. 1 ). TPM was removed on the 5th day of hospitaliza-

ion and the patient was discharged after stabilizing on the 7th 

ay of hospitalization. After discharging the patient, CMR imaging 

as performed with a result of normal ventricles size, EF of 52%, 

nd 47.4% for left and right ventricles, respectively, and evidence 
) Complete heart block accompanied by non-sustained ventricular tachycardia (C) 

focus could be explained as parasystole mechanism (D) The first degree AVB with 
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f diffuse myocardial inflammation of the left ventricular my- 

cardium with no regional wall motion abnormality (Supplemen- 

al Figure 3). In the follow-up visit to the outpatient clinic about 

 months later, normal sinus rhythm on ECG and normal echocar- 

iography findings were observed. The university ethics commit- 

ee approved the study protocol. The patient gave written informed 

onsent. 
r

s

Fig. 1. Continued 

179 
iscussion 

Despite pulmonary manifestations, evidence about cardiac in- 

olvement has been growing. In a study from Wuhan, cardiac in- 

olvement was concluded by increased troponin levels in about 

% of patients and was associated with worse outcomes [2] . De- 

pite our previous knowledge about myocarditis caused by the vi- 

al infection [3] , subsequent mechanisms were hypothesized to de- 

cribe myocarditis caused by COVID-19. Direct viral attachment to 
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Table 1 

Laboratory analysis. 

Laboratory parameters Result Normal range 

Troponin I (Mic gr/L) 10.32 ∗ Less than 0.9 

White cell blood count (10 ̂ 3/μL) 7.4 4–10 

Hemoglobin (g/dL) 13.2 12–16 for women 

Platelet count (10 ̂ 3/μL) 164 150–450 

Prothrombin time (sec) 17.2 ∗ 12–14 

Partial thrombin time (sec) 33 25–40 

INR (Index) 1.63 ∗ 0.9–1 

C-reactive protein (mg/L) 23 ∗ Less than 6 

ESR (mm/hr) 4 0–29 for women 

Fasting blood sugar (mg/dL) 196 ∗ Less than 99 

Sodium (mEq/dL) 131 ∗∗ 136–145 

Potassium (mEq/dL) 4.2 3.5–5.5 

Calcium (mg/dl) 8.2 ∗∗ 8.6–10.3 

Blood urea nitrogen (mg/dL) 35 ∗ 8–20 

Creatinine (mg/dL) 1.1 ∗ 0.6–1 for women 

SGOT (mg/dL) 96 ∗ 0–40 

SGPT (IU/L) 77 ∗ 1–40 

Alkaline phosphatase (mg/dL) 119 80–306 

Albumin (mg/dL) 4.4 3.5–5.4 

Total bilirubin (mg/dL) 0.72 0.1–1.2 

Direct bilirubin (mg/dL) 0.27 0.1–0.3 

Amylase (U/L) 23 Less than 100 

Lipase (IU/L) 21 Up to 60 

Triglyceride (mg/dL) 134 50–150 

Cholesterol (mg/dL) 182 Less than 200 

HDL –C (mg/dL) 58 30–80 

LDL-C (mg/dL) 93 Less than 150 

Uric acid (mg/dL) 5.9 3.6–8.2 

CK-MB (IU/L) 83 ∗ Less than 24 

All samples were collected on admission. 
∗ shows higher than the reference interval. 
∗∗ shows lower than the reference interval. 

INR, international normalized ratio; ESR, erythrocyte sedimentation 

rate; SGOT, serum glutamic-oxaloacetic transaminase; SGPT, serum 

glutamic-pyruvic transaminase; HDL-C, high-density lipoprotein choles- 

terol; LDL-C, low-density lipoprotein cholesterol; CK-MB, creatine 

kinase-MB. 
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Abbreviations list 

MI myocardial infarction 

COVID-19 coronavirus disease-2019 

BPM beats per minute 

ECG electrocardiogram 

CHB complete heart block 

TTE transthoracic echocardiography 

EF ejection fraction 

TPM temporary pacemaker 

CMR cardiac magnetic resonance 

PCR polymerase chain reaction 

ACE2 angiotensin-converting enzyme 2 

AVB atrioventricular block 

LBBB left bundle branch block 

ngiotensin-converting enzyme 2 (ACE2) receptor for internaliza- 

ion leads to down-regulation of ACE 2 on cardiac pericytes; thus, 

ngiotensin 2 converting will be decreased and the level of an- 

iotensin 2 will rise, which is assumed as proinflammatory sub- 

trate. Cytokine storm in addition to direct endothelial invasion 

auses myocardial involvement and myocarditis [4] . Conductive tis- 

ue as a part of the myocardium will be involved either. Different 

egrees of atrioventricular node block including CHB are obtained 

rom inflammation and edema in conductive tissue. Decreasing 

xygen supply as a result of respiratory involvement, and hy- 

ercoagulable states come from plaque destabilization, which are 

he other suggested mechanisms [5] . Elevated inflammatory mark- 

rs and treatment of atrioventricular block with anti-inflammatory 
180 
herapy indicate that inflammation can be assumed as the main 

ause. However, the exact mechanism of CHB is not well estab- 

ished. In addition to the active phase of COVID-19, myocarditis 

an be derived in the recovery phase. Huang et al. [6] found car- 

iac involvement in a proportion of 58% of patients who have re- 

overed from COVID-19. Puntmann et al. [7] . investigated a cohort 

f German patients who recently recovered from COVID-19 infec- 

ion, in their study, CMR revealed cardiac involvement in 78 pa- 

ients (78%), and ongoing myocardial inflammation in 60 patients 

60%). There are few case reports of patients with COVID-19 who 

eveloped CHB [8–10] ; nevertheless, our case has different novel 

spects. This is the first report of fulminant myocarditis and CHB 

hich was initially presented by severe systolic dysfunction and 

achyarrhythmia, in a patient who had recovered from covid-19. 

lso, most of them had an underlying inflammatory disease that 

as reactivated by COVID-19 and triggered the cytokine storm [8–

0] ; however, our subject did not have any underlying comorbidity. 

onclusion 

Although myocarditis is common among the recovered patients, 

HB and fulminant myocarditis are the rare manifestations of post- 

ovid-19 complications. Continuous close follow-up should be con- 

idered for patients infected with COVID-19 after discharge, espe- 

ially for those with any metabolic and pharmacologic risk factors 

or the conductive block; we need to recognize these rare compli- 

ations and reverse CHB early by administering a high dose of cor- 

icosteroid or other anti-inflammatory medications. However, fur- 

her studies are recommended to be conducted for better man- 

gement of fulminant myocarditis in a patient who has recovered 

rom COVID-19. 
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