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1  |   INTRODUCTION

There has been a compelling body of evidence of COVID-19 
causing cardiac complications such as myocarditis and in-
creased risk of coronary thrombosis. Acute coronary syn-
drome due to coronary vasospasm is an unusual occurrence. 
We report a case of a 62-year-old man with severe respiratory 
syndrome coronavirus 2 (SARS-CoV-2) who presented with 
dyspnea. His hospital course was complicated by a pulseless 
electrical activity arrest. A coronary angiogram was signif-
icant for multifocal stenosis in the left anterior descending 
coronary artery that resolved with intracoronary nitroglyc-
erin. Treatment modalities for ACS secondary to coronary 
vasospasm include nitrates and calcium channel blockers in 
hemodynamically stable patients.

Cardiac complications have been found to be prevalent 
in up to 30% of severe respiratory syndrome coronavirus 2 
(SARS-CoV-2) patients.1 Although myocarditis has been 

the presumptive culprit of myocardial injury in the major-
ity of cases, one-third of SARS-CoV-2 patients showing 
ST-segment elevation on the ECG have been found to have 
angiographically normal coronary arteries. This event sug-
gests that another mechanism may be due to myocardial in-
jury.2 We present a case of an acute coronary syndrome due 
to coronary vasospasm, rather than thrombosis, in a SARS-
CoV-2 patient.

2  |   CASE DESCRIPTION

A 62-year-old man diagnosed with COVID-19 pneumonia 
presented 8 days after his positive COVID test with a chief 
complaint of worsening dyspnea. He had a prior history of 
bacterial pneumonia requiring hospitalizations and hyper-
tension. He did not have any cardiac history. On presenta-
tion in the ED, the patient was hypoxic with 76% oxygen 
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Abstract
In COVID-19 patients who develop sudden ST elevations it is necessary to consider 
cardiac causes other than myocardial infarction, such as coronary vasospasm.
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saturation on room air and required 15  L of oxygen/min 
through a nonrebreather mask to maintain his saturation 
levels above 90%. Computed tomography (CT) of the chest 
was negative for pulmonary embolism. He was treated with 
dexamethasone 6  mg daily (10-day course), therapeutic 
dose anticoagulation (enoxaparin 1  mg/kg), and oxygen. 
The patient's daily complaints were dyspnea and cough, 
and he denied chest pain. On day 3 of his hospitalization, 
the patient's oxygen saturations decreased and the respira-
tory therapist was called to his room to increase his oxygen 
requirement. Before his oxygen could be maximized, he 
had cardiac arrest with pulseless electrical activity (PEA). 
Following resuscitation efforts, the patient was intubated 
and transferred to the intensive care unit. The patient's elec-
trocardiogram was consistent with anterior lead ST-segment 
elevations (Figure 1). His initial troponin I was 0.012 ng/
mL. He was started on aspirin, high-intensity statin, tica-
grelor, and low intensity heparin infusion. Urgent coronary 
angiography revealed multifocal stenosis in the left anterior 
descending coronary artery (LAD), with myocardial infarc-
tion flow 3 (Figure 2). He otherwise had angiographically 
normal coronary vessels without signs of plaque erosion or 
rupture. The lesions in the LAD were treated with intra-
coronary nitroglycerin for suspected coronary spasm, re-
vealing complete resolution of the stenotic segment with 
normal angiographic appearance of the vessel (Figure  3). 
Intravascular ultrasound was also performed revealing no 
significant atherosclerotic disease, remodeling, dissec-
tion, or thrombus (Figure  4). The patient's condition did 
not improve, and he was eventually placed on vasopressor 

support. He soon developed mixed cardiogenic and septic 
shock with multiorgan system failure. Laboratory exami-
nations revealed D-dimer of 1119  ng/mL. Inflammatory 
markers including erythrocyte sedimentation rate, ferritin, 
and C-reactive protein (CRP) were not evaluated. Owing to 
the patient's need for ongoing vasopressor support, he was 
unable to be started on nitrates or calcium channel blockers. 
The patient ultimately passed away.

3  |   DISCUSSION

We diagnosed our patient with coronary vasospasm given the 
visible resolution of stenosis after intracoronary nitroglyc-
erin. Our workup did not reveal any evidence of coronary 
artery disease or structural heart disease (Figure 4). A throm-
boembolic phenomenon would also be unlikely since the 
patient was receiving therapeutic anticoagulation throughout 
his hospitalization. Treatment modalities for coronary vasos-
pasm after diagnosis include nitrates or calcium blockers. 
However, our patient was not a candidate for treatment due 
to his hemodynamic instability.

Coronary vasospasm is defined as a transient abnormal 
contraction of the muscle layer of an epicardial coronary 
artery resulting in myocardial ischemia.1 Previous cases of 
ST-segment elevation have shown normal coronary arteries 
on angiography.2 In these cases, transient coronary vaso-
spasm should be considered as a cause of the ST-elevation 
changes seen in COVID-19 patients. It is likely that coro-
nary vasospasm is more prevalent than currently reported 
in COVID-19. However, most patients do not have the 
vasospasm captured on cardiac catheterization. Although 
the pathogenesis is unclear, we postulate that the severe in-
flammatory response due to COVID-19 may contribute to 
endothelial dysfunction and provoking a pulseless electri-
cal activity arrest secondary to coronary vasospasm. Our 
theory is supported by prior studies reporting that the re-
lease of inflammatory mediators during hypersensitivity 
and anaphylactic reactions have been implicated in induc-
ing coronary vasospasm.3 Hyperventilation is also another 
cause of coronary vasospasm and should be considered in 
COVID-19 patients due to both respiratory distress and anx-
iety.4. Once coronary vasospasm is included as a differential 
for ST elevation in COVID patients, prophylactic nitrates or 
calcium channel blockers should be considered in order to 
prevent further demise.

4  |   CONCLUSION

COVID-19 causes complications in many body systems and 
can be a difficult disease to navigate; thus, it is important 
to recognize atypical presentations. Our case highlighted 

F I G U R E  1   Electrocardiogram (ECG) showing ST elevation 
>0.1 mV in leads V2 through V6, suggesting ST-segment elevation 
myocardial infarcti
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the rare occurrence of coronary vasospasm associated with 
COVID-19 in an otherwise normal heart that had no evidence 
of thrombosis or structural disease. It is important to recog-
nize rare causes of cardiac complications that may at first 
appear to be a ST-elevation MI. In COVID-19 patients with 
sudden ST elevations, it may be also worthwhile to consider 
treating prophylactically for coronary vasospasm.
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F I G U R E  2   Left heart catheterization preintracoronary nitroglycerin injection illustrating multiple stenotic lesions in the left anterior 
descending artery suspected as coronary vasospasms. LAD—Left anterior descending artery

F I G U R E  3   Left heart catheterization postintracoronary 
nitroglycerin injection and resolution of the stenotic lesions in the left 
anterior descending artery. LAD—Left anterior descending artery F I G U R E  4   Intravascular ultrasound of the left anterior 

descending coronary artery without signs of atherosclerotic significant 
disease or lesions
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