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Middle East respiratory syndrome coronavi-
rus (MERS-CoV) is a novel coronavirus that 
was reported for the first time in June 2012, 

in Saudi Arabia in a patient with pneumonia.1 Later, 
many other cases of pneumonia due to MERS-CoV 
infection have been reported in other countries such 
as United Kingdom2 and Germany.3 A majority of the 
patients diagnosed with MERS-CoV infection require 
hospitalization to the intensive care unit (ICU) and me-
chanical ventilation. In-hospital mortality is very high 
and is expected to reach 65%.4 

Case
A previously healthy 60-year-old man presented to 
the emergency room because of a 4-day history of 
fever, shortness of breath, cough with yellowish spu-
tum, and left side chest pain, which was worsened by 
inspiration. Physical examination showed a body tem-
perature of 38°C, blood pressure of 115/70 mm Hg, 
pulse rate of 120 beats per minute, and respiratory 
rate of 24 per minute. The jugular venous pressure 
was elevated, as assessed clinically. Auscultation of 
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The novel Middle East respiratory syndrome coronavirus (MERS-CoV) has been identified as a cause 
of pneumonia; however, it has not been reported as a cause of acute myocarditis. A 60-year-old man 
presented with pneumonia and congestive heart failure. On the first day of admission, he was found 
to have an elevated troponin-I level and severe global left ventricular systolic dysfunction on echo-
cardiography. The serum creatinine level was found mildly elevated. Chest radiography revealed in 
the lower lung fields accentuated bronchovascular lung markings and multiple small patchy opaci-
ties. Laboratory tests were negative for viruses known to cause myocarditis. Sputum sample was 
positive for MERS-CoV. Cardiovascular magnetic resonance revealed evidence of acute myocarditis. 
The patient had all criteria specified by the International Consensus Group on CMR in Myocarditis 
that make a clinical suspicion for acute myocarditis. This was the first case that demonstrated that 
MERS-CoV may cause acute myocarditis and acute-onset heart failure.

his chest revealed widespread crackles. 
 Laboratory tests obtained on admission showed an 

elevated troponin-I level of 1.13 µg/L and an elevated 
pro-brain natriuretic peptide level of 6000 pg/ml, which 
increased to 8906 pg/ml on the second day. White 
blood cell count was 7.4×103 per mm3, which increased 
to 18×103 per mm3 on the third day as the highest level 
(with 68% neutrophils and 27% lymphocytes). Serum 
creatinine level was mildly elevated, to 120 µmol/L. 
Chest radiography revealed accentuated bronchovas-
cular lung markings and multiple small patchy opaci-
ties present in the lower lung fields. Another chest 
radiography performed 3 days later revealed that the 
opacities had become larger and denser (Figure 1). 
Electrocardiogram showed sinus tachycardia at a rate 
of 120 beats per minute and diffuse T-wave inversion. 
Transthoracic echocardiography performed on the first 
day showed severe global left ventricular (LV) systolic 
dysfunction and small pericardial effusion. 

 The patient was admitted to the ICU as a case of 
pneumonia and was started on broad-spectrum antibi-
otics (intravenous piperacillin/tazobactam 3.375 g ev-
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ery 6 hours and azithromycin 500 mg once daily). He 
also received furosemide intravenously for congestive 
heart failure. Routine sputum and blood cultures were 
negative for bacterial infections. 

 A differential diagnosis of the severe LV dysfunction 
included myopericarditis, ischemic cardiomyopathy pre-
sented with acute coronary syndrome, and stress-induced 
cardiomyopathy. Myopericarditis was supported by chest 
pain description. The elevated level of troponin could be 
attributed to any 1 of the possibilities discussed here. 

 Cardiovascular magnetic resonance (CMR) was per-
formed using a 1.5-T Siemens scanner. Multislice, T1-
weighted (T1w), inversion-recovery gradient-echo se-
quences, and late gadolinium enhancement (LGE) images 
were acquired 10 minutes after injection of 0.1 mmol/kg 
gadoterate (a gadolinium-containing contrast agent). T2-
weighted (T2w) short-tau inversion recovery (T2w-STIR) 
images were obtained before contrast administration. 
LGE images revealed a linear pattern of increased signals 
in sub-epicardial regions of inferior and lateral walls of the 
left ventricle (Figure 2A). This pattern of LGE is consistent 
with myocarditis.5-8 T2w images assessed visually showed 
an increased signal intensity at the apical and lateral walls 
of the left ventricle (Figure 2B). This is evidence of myo-
cardial edema and acuteness of the myocardial injury.8,9 

 Laboratory tests were negative for viruses known to 
cause myocarditis: influenza, parainfluenza, adenovirus, 
coxsackievirus B, parvovirus B19, echovirus, Epstein–Barr 
virus, cytomegalovirus, hepatitis C virus, and human im-
munodeficiency virus. Bacterial blood cultures were neg-
ative for any growth. 

 As a result of published reports on MERS-CoV fatal 
infection in Saudi Arabia, the Saudi Ministry of Health 
requested that all patients with pneumonia requiring ad-
mission to the ICU be tested for MERS-CoV. A sample of 
the patient’s sputum was sent for reverse-transcriptase–
polymerase-chain-reaction assay, which was positive for 
MERS-CoV. 

 During the second week of admission, the patient 
required hemodialysis because of acute renal failure, 
which improved after 4 weeks. He also required intuba-
tion for mechanical ventilation because of respiratory 
failure that continued for 6 weeks. He was then trans-
ferred to the general admission ward and stayed there 
for about 1 month for rehabilitation. LV systolic function 
remained severely impaired on echocardiography per-
formed 3 months after the first one. He was discharged 
home when his clinical condition was stable. 

Discussion
The clinical presentation of patients with acute myocar-
ditis varies, ranging from a subclinical disease to a ful-

minant heart failure and cardiogenic shock. According 
to the European Study of Epidemiology and Treatment 
of Inflammatory Heart Disease, 72% of patients had 
dyspnea, 32% had chest pain, and 18% had arrhyth-
mias.10 The patient had all criteria specified by the 
International Consensus Group on CMR in Myocarditis 
that make a clinical suspicion for acute myocarditis.8 

The patient had left side chest pain suggestive of peri-
carditis, evidence of myocardial injury (elevated tropo-
nin and severe global LV dysfunction on the first day 
of presentation), and confirmed viral infection. The el-
evated level of troponin is known to occur in about 35% 
of myocarditis cases.11 

Acute myocarditis can be confidently diagnosed us-
ing CMR.5-8 The signal response from normal myocardi-

Figure 1. Chest X-ray on the third day of admission. Accentuated bronchovascular lung 
markings and multiple patchy opacities present in both lungs.

Figure 2. Cardiovascular magnetic resonance (CMR). Panel A shows T1w LGE image in 
short-axis view. Arrows point to the sub-epicardial accumulation of contrast in the inferior 
and lateral walls. Panel B shows T2w short-tau inversion recovery (T2w-STIR) image in a 
short-axis view. There is an increased myocardial signal intensity, which is more prominent 
in the lateral and inferior walls. 
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um is reduced during LGE imaging, revealing areas with 
increased accumulation of gadolinium as bright regions 
that has been shown to reflect a myocardial injury. In 
this case, the distribution of LGE in the sub-epicardial 
region is consistent with myocarditis. Myocardial injury 
due to myocarditis can be easily differentiated from an 
ischemic injury, as the latter results in sub-endocardial 
involvement on LGE images.8 LGE is generally absent 
in stress-induced cardiomyopathy.12 T2w-STIR imaging 
is used to detect tissue edema, which indicates acute-
ness of the myocardial injury.8,9 When both criteria, i.e., 
LGE and presence of edema, are met, the diagnosis 
of acute myocarditis can be made with an excellent 
specificity of 91% when validated by endomyocardial 
biopsy.13 A third criterion that supports the diagnosis 
is an increased global myocardial early enhancement 
ratio between the myocardium and skeletal muscle in 
gadolinium-enhanced T1w images.8 For the patient in 

this study, the skeletal muscle mass size in obtained im-
ages was not satisfactory for assessment and, thus, cer-
tain criterion could not be applied. However, in the set-
ting of clinically suspected myocarditis, 2 criteria are re-
quired to diagnose acute myocarditis according to the 
International Consensus Group on CMR in Myocarditis 
(Lake Louise Consensus Criteria).8 

No improvement in LV systolic function was ob-
served on echocardiography performed 3 months after 
the first one. This was not surprising, as among patients 
with acute myocarditis presented with severe LV dys-
function, about 50% developed chronic ventricular sys-
tolic dysfunction.14,15 This case report demonstrates that 
MERS-CoV may cause acute myocarditis and acute-on-
set heart failure. 
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