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SUMMARY
A 58-year-old man presented to the emergency 
department with recent-onset palpitations and 
progressive exertional dyspnoea. ECG demonstrated 
new-onset atrial fibrillation. Transthoracic 
echocardiogram showed global impairment in left 
ventricular systolic function with left ventricular ejection 
fraction of 20%. Cardiac MRI (CMRI) demonstrated 
generalised severe myocarditis. A SARS-CoV-2 PCR was 
positive for SARS-CoV-2 RNA. As such, we diagnosed our 
patient with COVID-19-associated myocarditis based on 
CMRI appearances and positive SARS-CoV-2 swab. This 
case highlights that COVID-19-associated myocarditis 
can present as new atrial fibrillation and heart failure 
without the classic COVID-19-associated symptoms.

BACKGROUND
Myocardial injury associated with COVID-19 
has been described and is associated with poor 
outcome.1 It is increasingly recognised that patients 
may present with cardiac involvement without 
respiratory or infective symptoms that are classi-
cally associated with the disease.

The gold standard for diagnosis of myocarditis 
is endomyocardial biopsy (EMB). However, this 
is an invasive procedure and often not absolutely 
necessary to establish a presumptive diagnosis. Our 
patient remained afebrile throughout admission 
and was discharged for outpatient follow-up.

The case highlights that COVID-19-associated 
myocarditis can present as new atrial fibrillation 
(AF) and heart failure without the classic COVID-
19-associated symptoms.

CASE PRESENTATION
A 58-year-old man with no significant medical 
history presented to the emergency department 
with recent-onset palpitations and progressive 
dyspnoea over the past week. He denied any chest 
pain or syncope. There was no history of fever, 
cough or myalgia.

On admission he was tachycardic at 152 beats 
per minute, his blood pressure was 117/97 mm Hg 
and his respiratory rate was 14. He was afebrile and 
his oxygen saturation was 97% on room air. Phys-
ical examination revealed an irregularly irregular 
pulse, bibasal fine crepitations and an elevated JVP 
(jugular venous pressure). ECG showed AF and no 
ST segment changes.

His medical history was unremarkable. He took 
no regular medications. He was a smoker (50 pack-
year) and drank 21 units of alcohol per week.

INVESTIGATIONS
NT-pro-BNP (N-terminal pro-brain natriuretic 
peptide) on admission was elevated at 3428 pg/mL 
(normal range: 0–400 pg/mL), and high sensitivity 
troponin T was 25 ng/L (normal range: 0–14 ng/L) 
without significant increase on serial data. His 
white cell count was normal and his C reactive 
protein was 7 mg/L (normal range: 0–5 mg/L). 
His chest X-ray was consistent with acute heart 
failure with cardiomegaly, increased interstitial 
lung markings and small effusions. Transthoracic 
echocardiogram revealed a severely impaired left 
ventricular ejection fraction (LVEF) of 20% and 
mitral regurgitation (video 1). CT coronary angi-
ography (CTCA) demonstrated minor coronary 
artery calcification with no obstructive coronary 
artery disease. Cardiac MRI (CMRI) demon-
strated biventricular dysfunction with an LVEF 
of 30%. STIR sequences showed biventricular 
oedema and reduced myocardial T1 (figure 1 and 
video  2). These findings suggested generalised 
severe myocarditis. A SARS-CoV-2 PCR test was 
performed and returned positive. An autoimmune 
screen was performed and returned negative. Viral 
serology for other potential causes of myocarditis 
is not routinely performed at our centre as it is not 
recommended routinely by current guidelines, and 
as such this was not performed.

DIFFERENTIAL DIAGNOSIS
When the patient first presented, clinical examina-
tion, history and initial investigations were sugges-
tive of a new diagnosis of congestive cardiac failure. 
This decompensation was felt to have been trig-
gered or exacerbated by AF with rapid ventricular 
response.

Given the patient’s alcohol history, an alcohol-
related cardiomyopathy was considered. In 
addition, the presence of fast AF meant that a 
tachycardia-induced cardiomyopathy was also a 
potential diagnosis.

Given the patient’s smoking history, age and sex, 
an ischaemic cardiomyopathy was also considered; 
however, CTCA demonstrated no obstructive coro-
nary artery disease and only minor coronary artery 
calcification.

The finding of a severely reduced ejection frac-
tion on transthoracic echocardiography supported 
a new diagnosis of heart failure with reduced ejec-
tion fraction.

We proceeded with CMRI which suggested 
generalised severe myocarditis. Given that the 
patient had a new onset of heart failure, reduced 
ejection fraction and MRI findings consistent with 
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myocarditis, we felt that a diagnosis of myocarditis was most 
likely in this case.

Given the COVID-19 pandemic and accumulating evidence 
linking SARS-CoV-2 to myocarditis, SARS-CoV-2 PCR was 
performed and was positive. We therefore diagnosed our patient 
with COVID-19-associated myocarditis.

EMB was not performed in this case due to cardiac cathe-
terisation laboratory restrictions in place due to the COVID-19 
pandemic. At our centre, we do not routinely perform EMB in 
all cases of myocarditis. Given we do not have biopsy evidence, 
it may be suggested that the SARS-CoV-2 positivity may have 
been incidental. While this is certainly possible, we felt this was 
less likely in this case.

TREATMENT
The patient was commenced on intravenous diuretics and rate-
control agents. He was anticoagulated and was commenced on 
an ACE inhibitor and mineralocorticoid antagonist.

OUTCOME AND FOLLOW-UP
The patient remained afebrile throughout admission and was 
discharged for outpatient follow-up. We intend to perform 

repeat CMRI in 3 months, and he will be followed up at our 
outpatient clinic for optimisation of his heart failure medication 
regimen.

DISCUSSION
COVID-19 presenting with acute decompensated heart failure 
and evidence of myocarditis on CMRI in the absence of promi-
nent respiratory symptoms has been previously described in case 
reports.2 Patients may present with cardiac involvement without 
manifesting the respiratory or infective symptoms that are clas-
sically associated with the disease. This case details a patient 
presenting with AF and acute decompensated heart failure who 
was subsequently found to have CMRI appearances consistent 
with myocarditis and a positive SARS-CoV-2 PCR. AF and atrial 
flutter as presenting features of COVID-19 have been previously 
described in case reports, but these cases were not associated 
with evidence of myocarditis or left ventricular dysfunction.2 3 
Several mechanisms have been proposed by which COVID-19 
could result in arrhythmia. In the acute setting, direct viral 
injury to cardiac myocytes may result in disruption of the plasma 
membrane and aberrant conduction. Similarly, pericardial infec-
tion causing oedema or ischaemia from microvascular disease 
and endothelialitis may also result in arrhythmia. Activation 
of the sympathetic nervous system and hypoxaemia in patients 
with COVID-19 may also result in a proarrhythmic state. In a 
more chronic or healed myocarditis re-entrant arrhythmias due 
to myocardial scarring and proinflammatory cytokines such as 
interleukin 6 may also predispose to developing AF.4

A recent meta-summary of CMRI-proven or EMB-proven 
coronavirus-induced myocarditis cases also describes several 
similar presentations.5 The Lake Louise CMRI criteria are used 
to establish the diagnosis of myocarditis in these cases.

EMB is the gold standard for diagnosis of myocarditis; 
however, it is an invasive procedure and often not necessary to 
reach a presumptive diagnosis. Nonetheless the SARS-CoV-2 

Video 1  Apical 4 chamber view on transthoracic echocardiography 
demonstrating globally reduced left ventricular function and mitral 
regurgitation.

Figure 1  Cardiac MRI T2 STIR image demonstrating diffuse oedema 
of both the right and left ventricles. The signal intensity ratio of the 
myocardium to skeletal muscle was 2.8, consistent with myocarditis.

Video 2  Title of image: Cardiac MRI 4 Chamber Cine. Caption: 4 
Chamber Cine demonstrating biventricular systolic dysfunction with 
global hypokinesia and a left ventricular ejection fraction of 30%

 on July 6, 2022 by guest. P
rotected by copyright.

http://casereports.bm
j.com

/
B

M
J C

ase R
ep: first published as 10.1136/bcr-2021-244027 on 12 July 2021. D

ow
nloaded from

 

https://house-fastly-signed-eu-west-1-prod.brightcovecdn.com/media/v1/pmp4/static/clear/2696240571001/765960a2-096c-4499-bef8-3733b6914e0f/21099182-8f99-499a-954b-ab9be05dc9c9/main.mp4?fastly_token=NjBlYjMwNGRfMDkyNWUyMmE2MTc0ZmU2NzI3YjlmM2Y4M2QxMGNhOWI0NWU0Y2IwMDVjZDA1ZDg2ZTMwMzk5ZTJjYzMwNmY2OF8vL2hvdXNlLWZhc3RseS1zaWduZWQtZXUtd2VzdC0xLXByb2QuYnJpZ2h0Y292ZWNkbi5jb20vbWVkaWEvdjEvcG1wNC9zdGF0aWMvY2xlYXIvMjY5NjI0MDU3MTAwMS83NjU5NjBhMi0wOTZjLTQ0OTktYmVmOC0zNzMzYjY5MTRlMGYvMjEwOTkxODItOGY5OS00OTlhLTk1NGItYWI5YmUwNWRjOWM5L21haW4ubXA0
https://house-fastly-signed-eu-west-1-prod.brightcovecdn.com/media/v1/pmp4/static/clear/2696240571001/eac245cd-3502-428b-af12-e69c0ec99e49/851b25b4-06f2-4be1-9cfc-20d42a846689/main.mp4?fastly_token=NjBlYjMwODBfYTRkMDhlMjRiYzZiMzNkYWQyZDQ0ODM1MDdkZjZmNzczOGQ3ZmI0MmVkYTYxOGU4ODM4NDA5YzZkODNmNzFlYV8vL2hvdXNlLWZhc3RseS1zaWduZWQtZXUtd2VzdC0xLXByb2QuYnJpZ2h0Y292ZWNkbi5jb20vbWVkaWEvdjEvcG1wNC9zdGF0aWMvY2xlYXIvMjY5NjI0MDU3MTAwMS9lYWMyNDVjZC0zNTAyLTQyOGItYWYxMi1lNjljMGVjOTllNDkvODUxYjI1YjQtMDZmMi00YmUxLTljZmMtMjBkNDJhODQ2Njg5L21haW4ubXA0
https://house-fastly-signed-eu-west-1-prod.brightcovecdn.com/media/v1/pmp4/static/clear/2696240571001/765960a2-096c-4499-bef8-3733b6914e0f/21099182-8f99-499a-954b-ab9be05dc9c9/main.mp4?fastly_token=NjBlYjMwNGRfMDkyNWUyMmE2MTc0ZmU2NzI3YjlmM2Y4M2QxMGNhOWI0NWU0Y2IwMDVjZDA1ZDg2ZTMwMzk5ZTJjYzMwNmY2OF8vL2hvdXNlLWZhc3RseS1zaWduZWQtZXUtd2VzdC0xLXByb2QuYnJpZ2h0Y292ZWNkbi5jb20vbWVkaWEvdjEvcG1wNC9zdGF0aWMvY2xlYXIvMjY5NjI0MDU3MTAwMS83NjU5NjBhMi0wOTZjLTQ0OTktYmVmOC0zNzMzYjY5MTRlMGYvMjEwOTkxODItOGY5OS00OTlhLTk1NGItYWI5YmUwNWRjOWM5L21haW4ubXA0
https://house-fastly-signed-eu-west-1-prod.brightcovecdn.com/media/v1/pmp4/static/clear/2696240571001/eac245cd-3502-428b-af12-e69c0ec99e49/851b25b4-06f2-4be1-9cfc-20d42a846689/main.mp4?fastly_token=NjBlYjMwODBfYTRkMDhlMjRiYzZiMzNkYWQyZDQ0ODM1MDdkZjZmNzczOGQ3ZmI0MmVkYTYxOGU4ODM4NDA5YzZkODNmNzFlYV8vL2hvdXNlLWZhc3RseS1zaWduZWQtZXUtd2VzdC0xLXByb2QuYnJpZ2h0Y292ZWNkbi5jb20vbWVkaWEvdjEvcG1wNC9zdGF0aWMvY2xlYXIvMjY5NjI0MDU3MTAwMS9lYWMyNDVjZC0zNTAyLTQyOGItYWYxMi1lNjljMGVjOTllNDkvODUxYjI1YjQtMDZmMi00YmUxLTljZmMtMjBkNDJhODQ2Njg5L21haW4ubXA0
http://casereports.bmj.com/


3Gaine S, et al. BMJ Case Rep 2021;14:e244027. doi:10.1136/bcr-2021-244027

Case report

genome has been detected within the EMB samples of patients 
with suspected myocarditis.6

Learning points

►► Myocarditis presenting as new-onset heart failure, reduced 
left ventricular ejection fraction and atrial fibrillation is a 
possible complication of SARS-CoV-2 infection.

►► COVID-19-associated myocarditis should be considered in 
patients presenting with atrial fibrillation and heart failure 
even in the absence of respiratory symptoms.

►► Cardiac MRI can be used to demonstrate features of 
myocarditis and may allow physicians to reach a presumptive 
diagnosis without the gold standard endomyocardial biopsy.
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