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Opinion

A Game Plan for the Resumption of Sport and Exercise
After Coronavirus Disease 2019 (COVID-19) Infection

Coronavirus disease 2019 (COVID-19) is associated
with significant mortality and morbidity, including ad-
verse cardiovascular sequelae.! As public health policy
begins to guide the resumption of recreational and com-
petitive sport, clinicians are charged with determining
when competitive athletes and highly active individu-
als who have been infected with COVID-19 and recov-
ered are medically appropriate to return to play. There
are limited data establishing the epidemiologic and clini-
cal metrics required to facilitate this process. Specifi-
cally, the prevalence of asymptomatic COVID-19 cases
inthe community, the prevalence of cardiacinjury among
nonhospitalized individuals with COVID-19, and long-
term outcomes attributable to COVID-19 cardiac injury
remain unknown. Recognizing these limitations, mem-
bers of the American College of Cardiology's Sports &
Exercise Cardiology Council, with input from national
leaders in sports cardiology, provide a consensus ex-
pert opinion clinical framework on return to play in the
era of COVID-19.

Significant cardiac morbidity has been observed
among hospitalized patients with COVID-19. Acute car-
diacinjury, defined as troponin levels more than the 99th
percentile, electrocardiographic and/or echocardio-
graphic abnormalities, occur in up to 22% of hospital-
ized patients with COVID-19,2 whichis significantly higher
compared with the approximately 1% prevalence in non-
COVID-19 acute viral infections. Myocarditis from myo-
cyteinvasion by the virus could resultin cardiac dysfunc-
tion, arrhythmias, and death. In the acute phase, exercise
could result in accelerated viral replication, increased in-
flammation and cellular necrosis, and a proarrhythmic
myocardial substrate. Return to play after myocarditis is
predicated on normalization of ventricular function, ab-
sence of biomarker evidence of inflammation, and ab-
sence of inducible arrhythmias. Risk stratification may oc-
cur after 3 to 6 months of exercise restrictions® and is
based on extensive testing including echocardiography,
stress testing, and rhythm monitoring.

Evidenced-based recommendations for return-to-
play guidelines are currently limited and clearly subject
to change as further data are obtained in concert with
improved COVID-19 case identification. Acknowledg-
ing these imperfections, our recommendations are ex-
clusive to cardiovascular considerations and concomi-
tant pulmonary limitations also require consideration.
The duration of illness has proved critical in the clinical
course of patients infected with COVID-19, with in-
creased risk of clinical deterioration after the first week
of symptoms. As such, we recommend an emphasis on
the temporal progression of confirmed infection and
have incorporated time-based benchmarks in our
recommendations (Figure).

For athletes who remain asymptomatic and are
negative for COVID-19, return to exercise training is per-
missible without additional testing. However, asymp-
tomatic athletes who test positive for COVID-19 anti-
gen (active infection) should refrain from exercise
training for at least 2 weeks from the date of positive test
result and follow strict isolation guidelines. If athletes re-
main asymptomatic, slow resumption of activity should
be guided under direction from their medical profes-
sional. For those asymptomatic individuals with de-
tected COVID-19 antibodies in response to prior infec-
tion, we recommend similar evaluation as the
asymptomatic athlete with positive COVID-19 test re-
sults, and cardiac testing should be considered if there
is concern for cardiac involvement.

For athletes who are positive for COVID-19 and de-
velop mild or moderate symptoms, we recommend a
minimum of 2 weeks' cessation of any exercise training
from symptom resolution. Whether the increased risk of
myocardial injury in hospitalized patients with COVID-19
translates to mildly ill nonhospitalized patients is
unknown' but underscores the need to carefully con-
sider the possibility of cardiac injury among nonhospi-
talized patients with COVID-19. For recovered individu-
als ready to resume training after temporal restrictions,
we recommend a careful, clinical cardiovascular evalu-
ation in combination with cardiac biomarkers and
imaging. Further adjunctive testing with cardiac mag-
netic resonance imaging, exercise testing, or ambula-
tory rhythm monitoring should be based on the clinical
course and initial testing. With no symptoms and no ob-
jective evidence of cardiac involvement, a return-to-
exercise training with close clinical follow-up would be
reasonable. If testing suggests cardiac involvement,
return to play should be based on myocarditis return-
to-play guidelines.®

Previously hospitalized or more severely ill pa-
tients with COVID-19 represent a higher-risk cohort.
Acknowledging that myocarditis might not represent the
underlying etiology for all hospitalized patients with
COVID-19-associated cardiacinjury, we recommend fol-
lowing myocarditis return-to-play recommendations.®
For those who were hospitalized with COVID-19 but
whose cardiac biomarkers and imaging studies were nor-
mal, we recommend a minimum of 2 weeks' rest after
symptom resolution before they undergo careful clini-
cal cardiovascular evaluation with consideration of re-
peated cardiac testing, followed by a graded resump-
tion of exercise.

Recommendations regarding resumption of in-
tense exercise training and competition requires care-
ful consideration of the severity of prior infection and the
likelihood of cardiovascular involvement. The
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Figure. COVID-19 Return-to-Play Algorithm for Competitive Athletes and Highly Active People
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COVID-19 indicates coronavirus disease 2019; hsTn, high-sensitivity troponin I;

RTP, return to play.

@ Typical testing obtained via a nasopharyngeal swab. All athletes with positive
testing should be isolated for 2 weeks regardless of symptoms.

pathway.

®|f clinical and/or cardiac symptoms develop, follow appropriate clinical

< Given lack of clear pathophysiology, we recommend American College of
Cardiology/American Heart Association athlete myocarditis guidelines.

approach provided in this Viewpoint is intended to assist clinicians
in this process. Given the clinical uncertainty regarding the preva-
lence and magnitude of postinfectious complications, we acknowl-
edge that our proposed approach is conservative and subject to
change when the prevalence of cardiac injury in nonhospitalized
athletes is better defined. We emphasize the critical need for wide-

ARTICLE INFORMATION

Published Online: May 13, 2020.
doi:10.1001/jamacardio.2020.2136

Author Contributions: Drs Phelan and Kim
contributed equally as co-first authors.

Conflict of Interest Disclosures: Dr Kim receives
compensation for his role as team cardiologist for
the Atlanta Falcons. No other disclosures were
reported.

Additional Contributions: This Viewpoint is
endorsed by the American College of Cardiology
Sports and Exercise Cardiology Section. In addition,
the Section acknowledges contributions from
Aaron L. Baggish, MD (Massachusetts General
Hospital, Boston); Michael S. Emery, MD (Indiana
University School of Medicine, Indianapolis);

athletic industry.

Benjamin D. Levine, MD (University of Texas
Southwestern Medical Center, Dallas); and
Matthew W. Martinez, MD (Atlantic Health System,
Morristown, New Jersey). These individuals were
not compensated for their effort and contributed to
all recommendations put forth in this expert
consensus document

REFERENCES

1. Clerkin KJ, Fried JA, Raikhelkar J, et al.
Coronavirus disease 2019 (COVID-19) and
cardiovascular disease. Circulation. Published online
March 21, 2020. doi:10.1161/CIRCULATIONAHA.120.
046941

2. Driggin E, Madhavan MV, Bikdeli B, et al.
Cardiovascular considerations for patients, health

JAMA Cardiology October2020 Volume 5, Number 10

spread antigen testing, the development and dissemination of
antibody testing, and ultimately vaccination to prevent disease.
Theseimportant public health objectives coupled with rigorous sur-
veillance of long-term clinical outcomes among athletes will be re-
quired to ensure the safe global resurrection of a thriving sport and

care workers, and health systems during the
coronavirus disease 2019 (COVID-19) pandemic.

J Am Coll Cardiol. Published online March 18, 2020.
doi:10.1016/j.jacc.2020.03.031

3. Maron BJ, Udelson JE, Bonow RO, et al;
American Heart Association Electrocardiography
and Arrhythmias Committee of Council on Clinical
Cardiology, Council on Cardiovascular Disease in
Young, Council on Cardiovascular and Stroke
Nursing, Council on Functional Genomics and
Translational Biology, and American College of
Cardiology. Eligibility and disqualification
recommendations for competitive athletes with
cardiovascular abnormalities. Circulation. 2015;132
(22):e273-e280.

jamacardiology.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ on 08/27/2022


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamacardio.2020.2136?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2020.2136
https://dx.doi.org/10.1161/CIRCULATIONAHA.120.046941
https://dx.doi.org/10.1161/CIRCULATIONAHA.120.046941
https://dx.doi.org/10.1016/j.jacc.2020.03.031
https://www.ncbi.nlm.nih.gov/pubmed/26621644
https://www.ncbi.nlm.nih.gov/pubmed/26621644
http://www.jamacardiology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2020.2136

