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Cardiovascular Complications of COVID-19



Cardiac Evaluation in COVID-19

Rudski L, et al. J Am Coll Cardiol 2020; 76: 1345–1357.



• Based on age, COVID-19 severity, and symptoms.

• Cardiac testing for athletes with moderate or severe COVID-19:
§ Troponin, electrocardiogram, and/or echocardiogram
§ Cardiac MRI reserved for suspected myocardial injury

• Three proposed RTP algorithms:
§ Athletes in competitive high school sports
§ Adult athletes in competitive sports
§ Recreational masters athletes

“Return to Play” (RTP) Algorithms



Kim JH, et al. JAMA Cardiol 2020. doi:10.1001/jamacardio.2020.5890.



• Detect subclinical myocardial injury
• High-sensitivity cTn (hs-cTn) 

recommended
• No established reference range for 

athletes
• Can be released after prolonged or 

strenuous exercise
• Do not measure within 24-48 hours of 

exercise

• Common diagnostic tool
• Low sensitivity and specificity
• High prevalence of anomalies in 

athletes
• Abnormalities related to myocarditis:

§ Complex ectopy or ventricular arrhythmias
§ ST-segment and T-wave changes
§ Left bundle branch block
§ Atrioventricular block

Cardiac Troponin (cTn) Electrocardiogram (ECG)

Phelan D, et al. J Am Coll Cardiol Cardiovasc Imaging 2020; 13: 2635–2652.



ECG Interpretation in Athletes

Sharma S, et al. J Am Coll Cardiol 2017; 69: 1057-1075.



Phelan D, et al. J Am Coll Cardiol Cardiovasc Imaging 2020; 13: 2635–2652.



Exercise-Induced Cardiac Remodeling (EICR)

Baggish AL, et al. J Am Soc Echocardiogr 2020; 33: 523-549.



• Athletes should not participate in competitive sports while active 
inflammation is present, regardless of age, gender, and left ventricular
function (Class III).

• Before returning to competitive sports, athletes should undergo resting 
echocardiogram, 24-hour Holter monitoring, and exercise ECG no 
less than 3 to 6 months after the initial illness (Class I).

Myocarditis Recommendations

Maron B., et al.  Circulation 2015; 132: e273-e280.



• It is reasonable for athletes resume training and competition when the 
following criteria are met (Class IIa):
§ Cardiac biomarkers have normalized.
§ Ventricular systolic function has normalized.
§ Clinically-relevant ectopy and arrhythmias are absent on Holter monitor and graded 

exercise ECG.

• It is unresolved whether resolution of myocarditis-related LGE should 
be required to permit return to competitive sports.

Myocarditis Recommendations

Maron B., et al.  Circulation 2015; 132: e273-e280.



Elliott N, et al. Br J Sports Med 2020; 54: 1174-1175.



Salman D, et al. BMJ 2021; 372: m4721.



• Email: dylan.e.wessman.mil@mail.mil

Questions?
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Echocardiogr 2020; 33: 523-549.

• Eichorn C, et al. Myocarditis in Athletes Is a Challenge: Diagnosis, Risk Stratification, and Uncertainties. J Am Coll 
Cardiol Img 2020; 13: 494–507.

• Elliott N, et al.  Infographic: Graduated return to play guidance following COVID-19 infection.  Br J Sports Med 2020; 
54: 1174-1175.

• Kim JH, et al.  Coronavirus Disease 2019 and the Athletic Heart: Emerging Perspectives on Pathology, Risks, and 
Return to Play.  JAMA Cardiol 2020. Published online October 26, 2020. doi:10.1001/jamacardio.2020.5890.

• Maron BJ, et al.  Eligibility and Disqualification Recommendations for Competitive Athletes with Cardiovascular 
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• DoD COVID-19 Practice Management Guide (Version 6.0): https://jts.amedd.army.mil/index.cfm/PI_CPGs/COVID-19
§ POST-COVID-19 CARDIOPULMONARY RETURN TO EXERCISE RECOMMENDATIONS
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