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Objectives

• Explain the cardiopulmonary concerns for COVID-19 in sports.

• List the most common causes of sudden cardiac death in sports.

• Properly risk stratify your patients for return to play after COVID-19.

• Be able to access and follow the KSHSAA return to play progression 

after COVID-19 for Kansas High School athletes.



SARS-CoV-2

• Novel coronavirus that causes COVID-19

• Highly infectious 

• Vast majority of young people that contract coronavirus have mild 

symptoms or have no symptoms

• Health issues need to be considered in student-athletes prior to a 

return to sports and exercise

• Infection can cause direct injury or inflammation to the heart and lungs, 

especially in hospitalized patients



SARS-CoV-2

• 2020

• Cardiopulmonary concerns from COVID-19 arise from data in 

severely ill adult patients, where approximately 1 in 5 hospitalized 

patients suffers from cardiac or thromboembolic (clotting) 

complications

• Development of COVID-19-related acute myocardial injury is 

possible

• Myocardial edema, fibrosis, & impaired function have been 

documented following recovery from infection



SARS-CoV-2

• Evidence on the prevalence & risks of cardiopulmonary complications 

in younger patients (college aged & adolescents) & in individuals who 

have had a milder form of the illness was limited in 2020

• Degrees of lethality based on age & underlying medical conditions

• People with asymptomatic or mild clinical COVID-19 

• Unrecognized cardiac complications following COVID-19 infection 

have the potential to impact the safe resumption of sports & 

exercise

• TBD in 2020 

• Will gather a lot of data

• Personal experience

• 2021 = We have 1+ year of data



2020 Sports



2020 Sports



2021 Sports



Sports 2021

• Fall 2021 
• High School & College Sports are on-going & are not canceled



Outcomes Registry for Cardiac Conditions in Athletes Investigators. SARS-CoV-2 

Cardiac Involvement in Young Competitive Athletes. Circulation. 2021

• Athletes Unlikely to Develop Cardiac Complications from COVID, Study Shows

• “While the lasting impact of COVID-19 on hospitalized patients in the general population is common and 

associated with adverse cardiac outcomes, evaluations of cardiac involvement of more than 3,000 college-

aged, competitive athletes revealed no adverse cardiac events following COVID-19 infections and indicate 

a safe return-to-play for asymptomatic and mildly symptomatic athletes without additional cardiac testing, 

according to a study published today in the American Heart Association’s flagship journal Circulation.” 

• Moulson N, Petek BJ, Drezner JA, Harmon KG, Kliethermes SA, Patel MR, Baggish AL; 

Outcomes Registry for Cardiac Conditions in Athletes Investigators. SARS-CoV-2 Cardiac 

Involvement in Young Competitive Athletes. Circulation. 2021 Jul 27;144(4):256-266. doi: 

10.1161/CIRCULATIONAHA.121.054824. Epub 2021 Apr 17. PMID: 33866822; PMCID: 

PMC8300154.



Circulation 2021

• Prospective, multicenter, observational cohort study with data collected from 

September 1 to December 31, 2020, from 42 colleges and universities in the U.S.

• Assessed the prevalence, clinical characteristics and outcomes of SARS-CoV-2 

cardiac involvement among collegiate athletes using the Outcomes Registry for 

Cardiac Conditions in Athletes.

• Collaborative data registry will aid research on COVID-19, and, long-term, develop a 

deep knowledge base on cardiac disease in athletes beyond the pandemic. 



Circulation 2021

• >19,000 athletes tested for SARS-CoV-2 infection

• 3,018 tested positive & underwent cardiac evaluation

• 2,820 athletes underwent at least one element of cardiac testing

• ECG, Transthoracic Echocardiography, followed by Cardiac Magnetic 

Resonance Imaging if indicated

• 198 athletes underwent primary screening Cardiac Magnetic Resonance Imaging



Circulation 2021

• Prevalence of probable or definite cardiac involvement from SARS-CoV-2 infection 

was 0.4%-1.5%

• Diagnostic yield for probable or definite cardiac involvement was 6.7 times higher for a 

CMR obtained for clinical reasons (10.1%) versus a primary screening CMR (1.5%). 

• Odds of having cardiac involvement was also 3.1 times higher in athletes with 

cardiopulmonary symptoms.

• “Most athletes with no symptoms or mild illness from SARS-CoV-2 can return to sports 

safely without additional cardiac testing as long as they feel good on return to exercise 

and don’t have cardiopulmonary symptoms like chest pain.”



Circulation 2021





Cardiac Testing as part of all Post 

COVID testing?
• Different Discussion than ECG’s as part of PPE



ECG as part of Screening in PPE’s?



ECG ROUTINE SCREENING

• IOC/ESC (European Society of Cardiology) recommends 

EKG on all athletes (2004)

• largely related to Italian data (Corrado) of death rate 1/28,000 in 

1981 to 1/250,000 in 2004 (79% reduction)



ECG ROUTINE SCREENING

• AHA – response was that ECG is not recommended in the US 

• Different population (less ARVD/more HCM) – 1/100,000-300,000 in U.S. (discrepancy as no 
national registry)

• $330,000 per life saved (2 billion overall) due to many false-positives (40% 
of trained athletes have EKG abnormalities) & follow-up in addition to 
screening cost

• Too many athletes in US & not enough trained physicians to read the 
EKG’s (Italy screens 3-5 million annually age 12-35 & 5-10.5 million in 
U.S.)

• Will not identify all conditions that cause sudden death – Marfan’s, 
anomalous coronaries, catecholamine-induced VT

• Lack of randomized studies – fear that screening may actually increase 
death rate from treatment-related procedural failures



ROUTINE SCREENING

• ECG proponents
• 134 sudden deaths – H & P only raised a suspicion in 

3% & an accurate diagnosis was only made in <1%.

• More is being done for the college/pro athlete (double-
standard)

• H & P being done by many inexperienced providers



ROUTINE SCREENING

• ECG Proponents
• 60% - 70% of athletes with cardiac disease can be 

found by EKG 
• HCM
• ARVD (inverted T-waves in leads V1-V3 with epsilon wave at ST 

segment)
• Short or long QT
• WPW (pre-excitation)
• Dilated cardiomyopathy
• Brugada Syndrome (RBBB & coved ST elevation in V1/V2)
• Myocarditis
• Congenital heart block
• Rarely MVP



ROUTINE SCREENING

• ECG Proponents

• Those at most risk (young black males) are the least likely to be 

able to get screened unless mandatory system

• Should be extended to all adolescents as many die during sleep 

(long QT & Brugada)



MEDICOLEGAL ISSUES

• The appropriate H & P is the current standard of 

care despite a low sensitivity & specificity for 

detecting CV abnormalities

• A physician who clears an athlete to play is not 

necessarily liable for an injury or death caused by 

an undiscovered cardiovascular condition unless 

they have deviated from the established standard 

of care in examining or working up the athlete



SCA 

• SCA during sport due to underlying heart disease is well-recognized & 

screening for the commonly responsible genetic and congenital 

diseases is widely recommended

• Differing opinions about how best to perform preparticipation 

cardiovascular screening

• I gave talk at KAOM in 2018 on this topic



Sudden Cardiac Death

• Sudden Cardiac Death (SCD)

• Leading medical cause of death in young athletes

• New research suggests incidence

• 1 in 50,000 athlete-years in college athletes 

• 1 in 80,000 athlete-years in high school athletes

• Males & African Americans are at higher risk

• Men’s basketball: 1 in 9,000 athlete-years 



Sudden Cardiac Death

• Some data suggests that athletes may be at higher risk to 

experience SCD because of their increased level of 

physical activity that can lead to arrhythmias

• Other data suggests SCD is more common in young non-

athletes vs young athletes 

• Maron, BJ.  AM J Cardiol. 2016;117(8):1339-1341.  



SCD

• SCD is the presenting symptom of underlying 

cardiovascular pathology in 50-90% of athletes

• Significantly limits usefulness of history-based screen



SCD

• Warning symptoms

• Exertional chest pain

• Exertional syncope

• Exertional near-syncope

• Dyspnea or fatigue disproportionate to level of exertion

• Palpitations

• Irregular heart beats

• Family History of sudden un-explained death or SCD < 50 

y/o 

• Family history of cardiac disease known to cause SCD 



SCD

• SCD in athletes < 35 Y/O 

• In most cases, structural heart disease was present

• Hypertrophic Cardiomyopathy (HCM), anomalous origin of a coronary artery, 

arrhythmogenic right ventricular cardiomyopathy (ARVC), myocarditis, & coronary 

atherosclerosis

• Similar findings in US, UK, and US Military 

• Maron BJ. Circulation 2007; 115:1643

• Eckert RE.  Ann Intern Med 2004; 141:829

• Finocchiaro G. J Am Coll Cardiol 2016; 67;2108

• SCD in athletes < 35 Y/O in Northern Italy

• ARVC was the most common abnormality, then coronary atherosclerosis and 3rd

most common cause was anomalous origin of a coronary artery

• Northern Italy has a known higher prevalence of ARVC 

• Corrado D. N Engl J Med 1998: 339:364



SCD

• SCD during athletics also occurs in the absence of structural heart 
disease known as primary electrical disease

• Long QT Syndrome

• Short QT Syndrome

• Brugada Syndrome

• Catecholaminergic polymorphic ventricular tachycardia

• Wolf-Parkinson-White Syndrome (WPW)

• SCD precipitated from trauma
• Commotio cordis

• SCD in athletes >35 Y/O

• Coronary artery disease is the most common cause of SCD 
during exercise 





Hypertrophic Cardiomyopathy 

(HCM)
• Most common cause of Sudden Cardiac Death < 35 y/o

• Prevalence of 1 in 500 in general population

• Reported to cause 2-36% of SCD in athletes 

• Different studies report different rates of SCD

• Corrado 2003 (Italy): 2%

• Maron 2007 (USA): 36% 

• Harmon 2011 (USA): 3%



Return To Play Post COVID-19 

Recommendations
• College





Return To Play Post COVID-19 

Recommendations
• High School





















Emergency Action Plan

● Every school should have a well-rehearsed emergency action plan 

(EAP) to help with a response to SCA

● On-site automated external defibrillator (AED) program that allows 

retrieval and use of an AED within 2-3 minutes of collapse at school 

athletic venues and buildings

● First responders to SCA (Athletic Trainers, School Nurses, Coaches)

• Trained in CPR

• Trained in recognition of SCA

• Trained in use of an AED

● EAP practice yearly







http://drive.google.com/file/d/10HH54jCRcUiIFG3EBLEMNAZRYghWwMVR/view


QUESTIONS



THANK YOU
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