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Dear Editor:

Recent studies reported that 12%–19.7% of patients with coronavirus disease-19 (COVID-19) 

exhibit cardiac injuries manifesting as an ejection fraction decline and troponin I elevation 

[1,2]. Cardiac injury is associated with higher mortality, the need for ICU care, and severe 

COVID-19 [3]. Recently, a 63-year-old man presented to Seoul Metropolitan Government-

Seoul National University Boramae Medical Center with severe respiratory manifestations 

and fulminant myocarditis with an enlarged left ventricle and depressed left ventricular func-

tion (ejection fraction 32%). He was placed on extracorporeal membrane oxygenation (ECMO). 

After treatment with intravenous immunoglobulin, steroids, and antiviral therapy, heart func-

tion recovered within 2 weeks [4].

 We report a severe COVID-19 case of acute respiratory distress syndrome (ARDS) with sus-

pected cardiac injury. Our findings suggest that veno-arterial (VA)-ECMO may be more ben-

eficial than veno-venous (VV)-ECMO in ARDS patients with suspected cardiac injury. 

 A 61-year-old man with confirmed severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) infection was admitted to the isolation ward on February 25, 2020. His comorbidities 

were hypertension, dyslipidemia, and atrial fibrillation. On admission, he had febrile sense, 

cough, and sputum. On hospital day 3, 5 days from initial symptom presentation, a high fever 

up to 38.9°C developed. This fever persisted, and on hospital day 7, he felt a mild degree of 

shortness of breath on exertion, and room air oxygen saturation dropped from 95% to 92%. 

Oxygen was immediately supplied via a nasal cannula. The next day, he needed high-flow 

nasal cannula oxygen therapy (70% concentration, flow 35 L/min) due to progressive hypox-

emia. After 48 hours of initial oxygen therapy via nasal cannula, we decided to start mechani-

cal ventilation. Despite mechanical ventilation support, PaO2/FiO2 ratio decreased from 81.62 

to 70 over 2 hours. After starting mechanical ventilation, hemodynamic indicators worsened, 

and he required vasopressor support. His blood pressure was 83/55 mm Hg under 8 µg/kg/

min norepinephrine administration. Although sedatives and muscle relaxants administered 

at the same time with mechanical ventilation might have affected his blood pressure, the pa-

tient’s heart appeared enlarged compared with the initial chest X-ray (Figure 1). Given the 

rapid deterioration of hypoxemia and hemodynamic instability, we could not perform echo-

cardiography to evaluate heart function before ECMO insertion. However, we suspected car-

diac dysfunction in this patient due to progressive cardiomegaly and hypotension. Therefore, 
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VA-ECMO was inserted to support both heart and lung func-

tion. Shortly after VA-ECMO was applied, portable echocar-

diography was performed to assess the patient’s heart func-

tion. Cardiac systolic function was severely depressed with a 

visually estimated ejection fraction of 20%–25%. Markers of 

myocardial injury including troponin I and n-terminal frag-

ment of pro-brain natriuretic peptide were elevated up to 37.4 

pg/ml (0–19.8 pg/ml) and 615.5 pg/ml (0–194 pg/ml), respec-

tively. With VA-ECMO support, cardiac function rapidly im-

proved. When we performed follow-up portable echocardiog-

raphy on the following day, ejection fraction was 40%–45%. 

After 5 days of use, we were able to wean the patient off VA-

ECMO, and subsequently, 2 days after ECMO weaning, we 

were able to successfully wean him off the mechanical venti-

lator. He received an antiviral agent (lopinavir/ritonavir 400 

mg/100 mg) with empirical antibiotics for 20 days. He was fi-

nally discharged on hospital day 27.

 Given the rapid progression of both hypoxemia and cardio-

megaly in this severe COVID-19 patient, we opted for VA-EC-

MO instead of VV-ECMO, suspecting that cardiac injury oc-

curred concomitantly. The patient was able to be weaned off 

mechanical ventilator and ECMO within a week. Therefore, in 

severe COVID-19 cases complicated by ARDS and cardiac in-

jury, VA-ECMO may be beneficial.
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Figure 1. Change in cardiothoracic ratios. The cardiothoracic ratios decreased after VA-ECMO application. (A) At admission. (B) On high-
flow nasal cannula (hospital day [HD] 8). (C) Just before intubation (HD 9). (D) Ten hours on VA-ECMO (HD 10). (E) Three days on VA-ECMO 
(HD 12). (F) Five days on VA-ECMO (just before ECMO weaning; HD 14). VA-ECMO: veno-arterial extracorporeal membrane oxygenation.
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