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At the conclusion of this presentation the learner will be able to:

1. To provide guidance about individual return to play or strenuous 
activity following infection with COVID-19

2. To learn to recognize concerns for cardiac involvement with or 
after COVID-19 infections

LEARNING OBJECTIVES
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Introduction
• The COVID-19 pandemic had an unprecedented impact on physical activity and sports, affecting 

athletes at all levels of participation 

• Social distancing were put in place in 2020:  sports participation declined exponentially among children 

of all ages

• Concerns were raised about effects of COVID-19 on the heart, algorithms were developed restricting 

sports participation after COVID-19 till they were cleared by their primary care physician or by a 

cardiologist 

• As the pandemic progressed, through population data and research studies, the actual effects of 

COVID-19 on the heart and risks of exercise and sports participation were better understood and some of 

the exercise restrictions were relaxed

2023 SPORTS MEDICINE SYMPOSIUM



Global Impact of COVID-19 on Sports
Social Restrictions caused detraining:
• Retrospective study of Spanish students 

enrolled in 16 universities, 13,754 valid 
survey responses, described reduced 
moderate (-29.5%) and vigorous (-18.3%) 
physical activity during confinement and 
increased sedentary time (+52.7%)

• Multiple small, observational cohort 
studies reported comparable declines in 
fitness among adolescents
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Understanding the Risks - Myocarditis
• Representing 13 universities: Cardiovascular testing in 1597 

athletes (964 men [60.4%])

• 37 (27 men) diagnosed with COVID-19 myocarditis (2.3%): 9 
clinical, 28 subclinical

• If cardiac testing was based on cardiac symptoms alone, 
only 5 athletes would have been detected (detected 
prevalence, 0.31%)

• Follow-up CMR imaging performed in 27 (73.0%) 
demonstrated resolution of T2 elevation in all (100%) and 
late gadolinium enhancement in 11 (40.7%) 

Myocarditis - can be exacerbated by 
exercise during recovery- can cause sudden 
cardiac arrest

Murine models show exercise can worsen 
myocardial damage and increase mortality 
risk following myocarditis

2023 SPORTS MEDICINE SYMPOSIUM



Incidence of Myocarditis with COVID
March 2020–January 2021, risk for myocarditis 0.146% among patients diagnosed with COVID-19 during an inpatient or 
hospital-based outpatient encounter and 0.009% among patients who were not diagnosed with COVID-19

Boehmer TK, MMWR Morb Mortal Wkly Rep 2021;70:1228–1232. 
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Incidence of Myocarditis with COVID
• Observational study - 789 professional athletes who tested + for 

COVID-19: 5 (0.6 %) demonstrated evidence of inflammatory heart 
disease (myocarditis or pericarditis) on CMR. All 5 had > Mild S/S  
(Martinez MW et al)

• Prospective, multicenter observational study-  Among >19,000 
collegiate athletes, 3018 tested + for COVID-19 and underwent 
cardiac evaluation. Possible cardiac injury noted in 21 (0.7 %), 
including 15 (0.5 %) who underwent CMR based on findings from 
preliminary testing (electrocardiogram [ECG], serum troponin, and/or 
transthoracic echocardiography). During a subsequent one-year 
period of surveillance, only 1 adverse cardiac event occurred, most 
likely unrelated to COVID-19 infection (Petek BJ et al)
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Understanding the Risks: MIS-C
Updated CDC case definition

• Clinical criteria: Fever + CRP > 3 
mg/dl + hospitalization + > 2 
systems involved

• Lab criteria: Recent COVID-19 
infection (PCR/ Ag/Ab) in past 
60d

• Epidemiologic criteria: Recent 
COVID-19 exposure in past 60d

• Vital Records criteria: death 
certificate lists MIS-C as 
underlying cause/significant 
contributor of death






Theocharis et al;  European Heart Journal - Cardiovascular Imaging (2020)  

Understanding the Risks: MIS-C
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Understanding the Risks: MIS-C
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Understanding the Risks: Other
Recovering athletes are susceptible to a number of other COVID-19-

related complications

• General fatigue, 

• Cognitive dysfunction

• Coagulopathy (eg, deep vein thrombosis, pulmonary embolism)

• Impaired neuromuscular function, and reduced muscle strength

• Residual/ secondary pulmonary damage
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Understanding the Risks

• Psychosocial effects of sports, and not participating in sports

• Imposed inactivity can also lead to long term medical 

conditions: Obesity, hypertension, hyperlipidemia, and 

metabolic syndrome
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Understanding the Risks

Risk of spread:

• Indoor versus Outdoor

• Sports with close contact

• Risks of Travel Sports
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Initial Post-COVID restrictions

• Based on expert opinion
• More restrictive
• Somewhat complicated
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Lessons From the Past: Pre 
COVID-19
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Lessons From Pandemic

• Myocardial injury that occurs following SARS-CoV-2 can result from direct viral injury or more 
commonly in children, can be immune mediated: can occur regardless of severity of initial 
infection

• Sudden events are extremely rare
• Presence of exercise related symptoms should be (self) monitored even after clearance to return 

to sports
• Graduated Return to Sports after ANY illness is likely a good idea!
• Different sports and activities likely provide different levels of risk in return to play should be 

considered
• Those participating in low intensity activities such as bowling may require less time while those 

participating in high intensity sports adopt a more gradual return to activity  while continuing to 
monitor for symptoms

• MIS-C patients have excellent outcomes with quick recovery of myocardial function
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Return to Play after COVID Infection: 2021 version

Kevin Sheahan, Shubhika Srivastava, Deepika Thacker, for DIAA for 2021-22
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Who needs Cardiology Clearance

• 1. Anyone with H/O COVID with cardiac symptoms 

• 2. H/O intubation, and has not had a cardiology evaluation

• 3. MIS-C

• If > 6-8 weeks after recovery from COVID and no current 

concerns, do not need to refer for cardiology clearance
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For All Patients

• CDC recommendations for isolation and masking should be followed
• Graduated return to sports
• Longer the illness, more the deconditioning, more gradual escalation 

of exercise
• At home/gym treadmill based screening stress test is feasible!
• Ensure hydration and rest
• If any cardiac symptoms: refer to cardiology
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Graduated Return to Play Protocol
Stage Period Max Duration Activity

1 Day 1-2 15 minutes Light activity, walking, easy exercise bike (<70% HR max);

2 Day 3 30 minutes Above, plus simple movement drills, may consider jogging (<80% HR max). No resistance training.

3 Day 4 45 minutes Add more complex training (<80% HR max) including light resistance training.

4 Day 5-6 60 minutes Resume normal training activities (<80% HR max)

6 Day 7 As tolerated Full participation in usual activities at usual intensity, including competition.

* Adapted from Elliott N, et al, infographic, British Journal of Sports Medicine, 2020
*Durations listed are suggested minimums- stages may and likely should be extended in more severe or prolonged cases. Asymptomatic and mild cases may be able to return sooner than 
recommended here. Chowdhury D et al. Sports Health. 2022 Jul-Aug;14(4):460-465



Cardiology Evaluation

• History and Physical
• ECG
• Echocardiogram
• Holter and/ or event monitor
• Stress test 
• Blood work (Troponin and BNP) 
• In some cases cardiac MRI maybe indicated. 
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Post Covid Vaccine Myocarditis

Presentation:

- Maximum in Teenage boys

-Typically, on day # 3 after 2nd dose (2 - 10 days), can happen after 1st, but rare

-Presenting symptoms chest pain, shortness of breath, palpitations
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Our Nemours Experience
• # of patients: 14
• Age 13.9-17y 
• Male: ALL 14!
• Cardiac dysfunction: 0
• Vasopressors: 0
• Scheduled NSAIDS: 11 ; PRN: 3
• IVIG: 3
• Steroids: 5
• Needed intubation: 0
• Arrhythmia: 4 non sustained VT, 2 PVCs, 1 

sinus pauses
• MRI: only done for 3 : showed myocarditis
• LAST CASE January 2022!
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THANK YOU!

QUESTIONS?
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