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Case report: high-grade atrioventricular block

in suspected COVID-19 myocarditis
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Background In the ongoing pandemic of COVID-19, respiratory failure has been reported as the main cause of death in those
who develop critical illness. A few cases of concurrent myocarditis have been reported, but the extent of cardiac
complications with the SARS-CoV-2 strain of coronavirus is still largely unknown.

...................................................................................................................................................................................................
Case summary A 53-year-old man, suspected to have COVID-19 due to a new-onset cough, shortness of breath, and hypoxia,

was referred to Cardiology with sudden symptomatic bradycardia. Initial rhythm analysis revealed Type 2 atrioven-
tricular block (Mobitz II). On arrival at the coronary care unit, he was found to be in complete heart block (Type
3). Routine blood tests showed normal electrolytes and renal function, and no elevation in troponin-I levels.
Echocardiography showed mild impairment in left ventricular systolic function, with no regional wall motion abnor-
malities or valvular lesions. He then developed high-degree AV block lasting 6.2 s, prompting the need for an ur-
gent permanent pacemaker implantation.

...................................................................................................................................................................................................
Discussion Just over a third of patients with myocarditis reportedly develop a rise in cardiac troponin. Clinically suspected

myocarditis can occur in the absence of a troponin rise and rarely can cause high-grade bradyarrhythmias.
Myocarditis and non-specific cardiac arrhythmias have been reported in a few cases of COVID-19, but this is the
first reported case of a high-grade atrioventricular conduction block with SARS-CoV-2 infection.
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Introduction

The first cases of infection from SARS-CoV-2 were reported in
December 2019, originating in Wuhan, the capital of the Hubei
Province of China.1 The disease caught the attention of the World
Health Organization (WHO) and was soon reported to be of inter-
national concern in January 2020,2 before being declared a pandemic
in March 2020.3

Previous zoonotic coronavirus infections such as the 2002–2003
severe acute respiratory syndrome (SARS-CoV) and the 2016
Middle East respiratory syndrome (MeRS-CoV), were associated
with higher case fatality rates (9.6% and 34.4%, respectively) than the

Learning points
• Just over a third of cases of myocarditis develop a rise in tropo-

nin levels.
• Myocarditis can be associated with arrhythmias, often as an ini-

tial presentation.
• Myocarditis is being increasingly recognized as a potential com-

plication of COVID-19 as well.
• Cardiac arrhythmias can be a presentation in COVID-19, even

in the absence of significant cardiac injury.
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..current COVID-19 pandemic (SARS-CoV-2), but the latter has
resulted in more overall global deaths. This has been attributed in
part to the strain’s higher infectivity and attack rate.4

While the clinical course is mostly characterized by respiratory
symptoms, with respiratory arrest being the leading cause of death,
data regarding cardiovascular involvement in COVID-19 are still rap-
idly emerging.5

Timeline

Case presentation

A 53-year-old man, with no prior medical or cardiac conditions, and
no relevant medications or drug history, self-presented to the
Emergency Department with fever and right upper quadrant (RUQ)
abdominal pain. Abdominal examination revealed RUQ tenderness,
but cardiovascular and respiratory examination was within normal
limits. Inflammatory markers were significantly elevated [C-reactive
protein (CRP) 529 mg/L], and abdominal CT showed features of
acute calculous cholecystitis. He was admitted under the surgical
team and started on intravenous antibiotics.

On Day 2, he developed new onset of hypoxia, requiring 1–2 L/
min of supplementary oxygen. Baseline ECG showed normal sinus
rhythm and no features of atrioventicular (AV) dissociation. Over the
next 36 h, while his inflammatory markers improved (CRP 251 mg/L),
his oxygen requirement increased to 8 L/min. CT thorax showed
large areas of patchy bilateral ground-glass opacities and peripheral
consolidation consistent with COVID-19 of at least moderate sever-
ity (Figure 1).

On Day 7, he had a symptomatic drop in heart rate (30–40
b.p.m.); ECG showed Type 2 AV block (Mobitz type II) (Figure 2).
He was referred to Cardiology with outstanding swab results for
SARS-CoV-2. On arrival at the coronary care unit (CCU), he was
in complete heart block (Type 3) with junctional escape rhythm at
35 b.p.m. (Figure 3). Echocardiogram showed mild left ventricular
(LV) systolic impairment with no obvious regional wall motion
abnormalities (see Supplementary material online, Video 1). Blood
tests revealed CRP of 90 mg/L, normal electrolytes, normal thyroid
function [thyroid-stimulating hormone (TSH) 2.2 mU/L], and no
rise in troponin (2.6 ng/L).

....................................................................................................................................................................................................................
Day Medical information, investigation, treatment

Day 0 Presented with fever and abdominal pain.

Total white cell count (15.4 � 109 cells/L) and C-reactive protein (529 mg/L).

CT abdomen and pelvis: features of acute calculous cholecystitis.

Admitted under surgeons and started on medical management.

Day 1 Ultrasound abdomen showed thickened and oedematous gall bladder with normal common bile duct.

Day 2 Ongoing pyrexia, with new supplementary oxygen requirement of 1–2 L/min via nasal cannula.

Ultrasound-guided drain inserted into the gall bladder.

Day 4 Improving inflammatory markers: CRP 251 mg/L.

Increasing oxygen requirement to 8 L/min.

Day 5 Chest X-ray showing new left upper lobe opacification.

Switched from i.v. co-amoxiclav to i.v. piperacillin–tazobactam.

Day 6 CT thorax showing large areas of bilateral ground-glass opacities and peripheral consolidation, consistent with features of

COVID-19.

Day 7 Worsening bradycardia: heart rate of 30–40 b.p.m. Initial rhythm on referral to Cardiology Type 2 atrioventricular block

(Mobitz Type II).

Day 8 Arrival to Coronary Care Unit in complete heart block (Type 3) with junctional escape at 35 b.p.m.

Echocardiogram shows mild left ventricular impairment.

Reducing oxygen requirement to 1 L/min. CRP 90 mg/L. Troponin 2.6 ng/L

Day 8 Confirmed positive for SARS-CoV-2.

At 16:00 h, developed prolonged episode of high-degree AV block lasting 6.2 s.

Day 9 Dual-chamber pacemaker implanted (DDD-R).

Apyrexial. Oxygen saturation 98% on room air.

Repeat CRP: 50 mg/L.

Day 10 Completed course of i.v. antibiotics and discharged.

Follow-up at 6 weeks No respiratory symptoms of COVID-19.

Pacemaker checks satisfactory.

Pacing-dependent with >95% ventricular pacing.

Awaiting outpatient follow-up with surgical team for the drain in situ.
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Apart from periods of AV block, his resting ECG otherwise

remained normal. As he was asymptomatic and haemodynamic-
ally stable, we decided to await swab results, continue antibiot-
ics, and monitor for further reduction in inflammatory markers.
However, later that evening, the patient developed a prolonged
episode of high-degree AV block lasting 6.2 s (Figure 4). We

also received confirmation then that he had tested positive for
SARS-CoV-2.

The period of prolonged AV block added urgency for pacing.
However, the COVID-19 status and the fact that it was out of hours
prompted debate over the ideal time for the procedure. We started
the patient on an infusion of isoprenaline to prevent further episodes

Figure 2 12-lead ECG showing Mobitz II AV block.

Figure 1 Computed tomography scan of the thorax showing bilateral peripheral consolidation with ground-glass shadowing consistent with
COVID-19.
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Figure 4 ECG strip showing high-degree AV block lasting 6.2 s.

Figure 3 12-lead ECG showing complete AV block (Type 3) with junctional escape rhythm.
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overnight, and planned for permanent pacemaker (PPM) implantation
the following afternoon. As his respiratory symptoms had resolved, a
PPM enabled us to discharge him the next day and minimize further
risk of exposure for the healthcare staff.

During the procedure, the Wenckebach point was noted to be 75
b.p.m. He was discharged within 24 h with advice to isolate as per the
national guidelines. Follow-up at 6 weeks showed pacing dependence
with >95% V-pacing and 6.1% A-pacing. He will be followed up by
the surgical team as an outpatient for further management of his gall
bladder.

Discussion

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 aetiologies. Additionally, the actual incidence of myo-
carditis is difficult to estimate as a tissue diagnosis with an endomyo-
cardial biopsy is rarely obtained despite it being the gold standard for
diagnosis.6

Arrhythmias can often be the first presenting feature of myocardi-
tis. Acute and chronic myocarditis are considered to be among the
most important causes of advanced AV block in young and middle-
aged patients.7 In the European Study of the Epidemiology and
Treatment of Inflammatory Heart Disease, 18% of the 3055 patients
in the study had high-grade arrhythmias including complete heart
block.8

Viral infections have been widely credited as causative factors of
myocarditis. Since the onset of the current pandemic, cases of myo-
carditis in patients with COVID-19 have been reported. In a case ser-
ies of 150 patients with COVID-19 conducted in Wuhan City, China,
7% of the reported 68 deaths (5 deaths) were attributed to myocar-
ditis with circulatory failure; however, their pre-morbid cardiac status
was unclear.9 Just recently, a case of myocarditis in COVID-19 was
reported in a young, previously well adult.10

Our patient had no underlying medical, cardiac, or drug history.
His presentation with complete heart block led us to a clinical diagno-
sis of suspected viral myocarditis as per the 2013 ESC Task Force cri-
teria.11 His cardiac biomarkers were not elevated, but just over a
third of cases of myocarditis present with a notable troponin rise.12

While a rise in troponin has been reported in COVID-19, a meta-
analysis of four studies (a total of 341 patients) showed that a signifi-
cant troponin rise was associated with more severe COVID-19-
related illness as opposed to those with mild disease.13 While cardiac
magnetic resonance imaging (MRI) might have offered more confirm-
ation to the diagnosis, we felt it would not have altered our manage-
ment in this case as our priority was to ensure a safe and early
discharge. Our patient denied recent travel or household contacts
with COVID-19 symptoms. We suspect he was exposed to the virus
in hospital. He had presented to the walk-in Emergency Department
with abdominal pain and, once diagnosed with cholecystitis, he had to
be transferred to another hospital in the Trust to be cared for by the
surgical team. The new-onset hypoxia and CT features consistent
with COVID-19 prompted isolation on the ward and a serological
test for confirmation.

Cardiac arrhythmias have been reported in COVID-19, but with a
largely non-specific description. Cardiac arrhythmias were reported
in 16.7% out of 138 hospitalized patients in a Chinese cohort, but
predominantly in those requiring intensive care (44.4% vs. 6.9%), and
the exact nature of arrhythmias was not documented or published.14

More recently, sinus node dysfunction has been reported in two iso-
lated cases of COVID-19,15 but high-grade AV block has not yet
been described.

Conclusion

Data concerning the impact of COVID-19 on the cardiovascular sys-
tem are sparse, more so in patients with no prior cardiovascular dis-
ease or risk factors. We believe that identifying and acknowledging
high-grade arrhythmias as a potential complication of COVID-19
would aid professionals in better managing the condition. This case
highlights the importance of monitoring cardiac status in affected
patients, and addresses the possibility of cardiac involvement in the
absence of significant troponin rise. With limited availability and usage
of endomyocardial biopsies for histological diagnosis, myocarditis
remains largely a clinical diagnosis. More accounts of cardiac compli-
cations with SARS-CoV-2 will help professionals better understand
the depth and scope of the disease.
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