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ABSTRACT 
The effect of COVID-19 on the cardiovascular system still needs to be clarified. Patients can develop a spectrum of cardiac diseases, 
from mild myocarditis to acute coronary syndrome with an impaired systolic fraction. We describe an interesting case of transient ST 
segment elevation in a COVID-19 patient admitted to ICU for severe respiratory distress syndrome. During his stay in ICU, the patient 
developed transient ST segment elevation in inferior-lateral leads which promptly resolved without requiring any additional invasive and/
or pharmacological treatment.
Transthoracic echocardiography showed a preserved ejection fraction without any regional abnormalities and the rise in enzyme biomarkers 
was insignificant. The case highlights the importance of avoiding invasive procedures in this subset of patients to reduce both patient 
complications and medical staff exposure. Careful evaluation including echocardiogram and second-line examinations should be performed 
before invasive and aggressive treatment is undertaken.
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LEARNING POINTS 
• Transient ST elevation may occur in critically ill COVID-19 patients.
• Early recognition is important to avoid unnecessary intervention or thrombolytic therapy. 

INTRODUCTION 
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection causes coronavirus disease 2019 (COVID-19)[1]. Cardiac 
involvement in patients infected with COVID-19 is increasingly recognized and may indicate a poor outcome[2]. Acute coronary syndrome 
is a recognized event in this population, however, ST segment elevation on electrocardiogram (ECG) has mainly been described in patients 
with COVID-19-related acute myocarditis and severe left ventricular systolic dysfunction[2–5]. We describe a case of transient ST segment 
elevation in a patient with a preserved left ventricular ejection fraction (LVEF). Our goal is to raise awareness of this aspect of cardiovascular 
involvement in COVID-19 and prevent unnecessary thrombolysis and catheterization. 
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CASE DESCRIPTION 
A 58-year-old male patient with no known chronic medical illness, was admitted to a local hospital with a 4-day history of fever and associated 
dyspnoea. At presentation, his pulse was 85 beats per minute, blood pressure was 110/72 mmHg, and he had tachypnoea with 30 breaths 
per minute and a low oxygen saturation (80%) on room air. On day 3 of admission, the patient’s respiratory symptoms deteriorated and 
he was intubated, mechanically ventilated, and norepinephrine was prescribed for hypotension. Subsequently, he was transferred to our 
intensive care unit (ICU). The patient’s chest x-ray is shown in Fig. 1.

Figure 1. Chest x-ray of the patient showing diffuse opacities bilaterally, consistent with acute respiratory distress syndrome 

A baseline ECG showed non-specific T wave changes, with no demonstration of acute ischaemic changes or arrhythmia (Fig. 2). The 
patient’s baseline troponin I was 0.05 ng/ml. On day 2 in ICU, the patient’s hypoxia worsened, requiring maximum ventilatory support 
and sedation. A repeat ECG indicated ST segment elevation in leads V2–V6, lead III and aVF (Fig. 3). As the patient had life-threatening 
respiratory failure, pharmacotherapy was planned. However, after the administration of anti-platelet loading doses and anticoagulant 
(intravenous heparin was initiated), the ECG ST elevation resolved on the monitor before thrombolytic therapy was provided. The 12-lead 
ECG was repeated to confirm this finding, and thrombolytic therapy was cancelled (Fig. 4). A transthoracic echocardiogram revealed the 
absence of any regional wall motion abnormality with normal left ventricular (LV) systolic function, and adequate diagnostic value. The 
patient was started on aspirin 81 mg and clopidogrel 75 mg; the other medications included oseltamivir (part of our COVID-19 treatment 
protocol), linezolid and meropenem (as secondary infection or sepsis was suspected), norepinephrine, midazolam and fentanyl. Repeated 
troponin I measurements, scheduled 8 hours apart, were 0.056 ng/ml, 1.4 ng/ml and 1.3 ng/ml, respectively. The day 2 troponin I was 
1.2 ng/ml, but D-dimer was significantly elevated at 8.2 mg/l (normal 0.0–0.5). There were no clinical findings to suggest pericarditis. The 
April 2020 Consensus Statement from the Society for Cardiovascular Angiography and Interventions, American College of Cardiology, 
and American College of Emergency Physicians states: ‘In COVID-19 confirmed patients with severe pulmonary decompensation (adult 
respiratory distress syndrome) or pneumonia who are intubated in the intensive care unit and felt to have an excessively high mortality, 
consideration for compassionate medical care may be appropriate’. Our patient was fell into this category and hence did not undergo a 
coronary angiogram.
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Figure 2. Baseline ECG showing non-specific T wave changes but no ST segment elevation 

Figure 3. ECG showing ST segment elevation in leads V2–V6, lead III and aVF 

Figure 4. Repeat ECG within an hour showing resolution of ST elevation without any intervention 
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DISCUSSION
We described a case of transient ST elevation on ECG in a patient with normal LV function and COVID-19. The majority of previous 
cases of COVID-19-related ST elevation involved patients with fulminant myocarditis and a severely reduced LVEF[2–5]. These cases add 
to our understanding of cardiac involvement in active COVID-19, especially given the uncertainty of proceeding with invasive coronary 
angiography and the need to balance staff exposure with patient benefit[6].
The pathogenesis of acute myocardial injury is unknown. Myocardial injury in patients with COVID-19 could be due a single factor or a 
combination of microthrombi, coronary spasm, plaque rupture, direct endothelial/vascular injury, hypoxic damage or cytokine storm[7, 8]. Our 
patients could have focal myocarditis from SARS-CoV-2 infection or a type 2 myocardial infarction from severe hypoxia and hypotension[4,5]. 
Acute coronary syndrome type 1 also remains a possibility given the systemic proinflammatory stimulation and hypercoagulability in 
patients with acute COVID-19[9,10]. Our patient did not have the typical risk features of Prinzmetal ST elevation, such as female gender, 
relatively younger age, and smoking. The echocardiogram during the attack did not show regional wall motion abnormalities (RWMA), nor 
was there a rise in troponin. This favours COVID-19 endotheliitis and endothelial dysfunction, which can be associated with coronary spasm 
and thrombosis[8].
A multidisciplinary approach should be used to manage the patient and the guidelines of the American College of Cardiology's Interventional 
Council and the Society of Cardiovascular Angiography and Intervention should be followed for any reperfusion therapy[6].
The recommended treatment during the COVID-19 pandemic is primary percutaneous coronary intervention (PCI); however, personal 
protection equipment should be available, with intensive decontamination after each case. In advanced respiratory failure or a high 
risk of mortality, a modified approach with compassionate care is a possible option[6]. Similarly, additional tests such as COVID status or 
echocardiography should be carefully considered. All patients have to be managed as though possibly infected with COVID-19 from the 
first contact. 

CONCLUSION
Transient ST elevation may occur in critically ill COVID-19 patients and requires watchful management.


