
1

Leslie T. Cooper, Jr., MD

Mayo Clinic

Leslie T. Cooper, Jr., MD

Mayo Clinic

COVID-19 
and Myocarditis

COVID-19 
and Myocarditis

DISCLOSUREDISCLOSURE
No Relevant Financial Relationship(s)

Dr. Leslie Cooper

Off Label/Investigational Usage

None

0

1



2

33 yo man treated at the Institut Mutualiste 
Montsouris, Paris

Chest pain, normal left ventricular function. 
Troponin I peak 2885 ng/L

SARS-COV-2 IN IPS CARDIOMYOCYTESSARS-COV-2 IN IPS CARDIOMYOCYTES

Courtesy of Jay Schneider, Mayo Clinic Rochester
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• 100 COVID-19 recovered patients; 53% 
male; 49 yrs; 71 days from illness to MRI

• 78% had abnormal MRI findings (71 T1; 60 
T2; 32 DGE. HS TnT correlated with T1.

• Select EMB revealed lymphocytic 
myocarditis

July 27th 2020

Liu, P. et al The Science Underlying COVID-19: Implications for the 
Cardiovascular System. Circulation, April 16th, 2020
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Hendren, Drazner, Bozkurt and Cooper. Circulation April 16th

Acute cardiac injury during Infection 
with SARS-CoV-2 

Hendren, Drazner, Bozkurt and Cooper. Circulation April 17th

6

7



5

Eur J Clin Invest. 2009;39:618-25

• SARS-CoV viral RNA was detected in 35% (7/20) 
of autopsied heart samples

• Macrophage-specific staining showed a marked 
increase in macrophage infiltration with 
evidence of myocardial damage in patients 
who had SARS-CoV in their hearts.

Postmortem Examination of 
10 Patients With COVID-19

Postmortem Examination of 
10 Patients With COVID-19

Mild lymphocytic myocarditis and signs of epicarditis
were detectable in 4 and 2 cases, respectively. 

Liver histology showed minimal periportal 
lymphoplasmacellular infiltration and signs of 
fibrosis. 

There was no morphologically detectable pathology 
in other organs. Specifically, no signs of encephalitis 
or central nervous system vasculitis were found. 

Schaller, et al.,JAMA. Published online May 21, 2020.

8

9



6

COVID-19 can present as a delayed multisystem 
inflammatory syndrome (Kawasaki-like disease) 
Associated with acute heart failure

14% of children get coronary aneursyms

• 26 competitive college athletes; 15 male

• 27% mildly symptomatic

• Four athletes (15%; all male individuals) 
had CMR findings consistent with 
myocarditis
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SummarySummary

• Broad clinical spectrum of SARS-CoV-2 
associated cardiac injury

• Multiple mechanisms include cytokines, 
stress, thrombosis and myocarditis

• The influence of abnormal cardiac MRI 
features on subsequent risk of 
arrhythmias during  sports participation 
remains unknown

Cardiac Involvement in recovered 
COVID-19 patients identified by 
Magnetic Resonance Imaging

26 recovered COVID-19 patients that reported cardiac symptoms.

Fifteen (58%) had abnormal MRI findings on conventional MRI sequences: 
myocardial edema was found in 14 (54%) and LGE was found in 8 (31%). 

Decreased RV functional parameters including EF, CI, and SV/ BSA were found in 
patients with positive conventional MRI findings. 

Global native T1, T2, and ECV  were significantly elevated in patients with positive 
conventional MRI findings, compared to patients without positive findings and 
controls.

Myocardial edema, fibrosis, and impaired RV function was found in a proportion of 
the recovered COVID-19 patients. 

Huang, Lu et al. http://imaging.onlinejacc.org/content/jimg/early/
2020/05/05/j.jcmg.2020.05.004/F1.medium.gif"
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National Federation of State High School Associations 
(NFHS) and the American Medical Society for Sports 

Medicine (AMSSM) 

National Federation of State High School Associations 
(NFHS) and the American Medical Society for Sports 

Medicine (AMSSM) 

Cardiopulmonary Considerations for Student-Athletes during the COVID-19 Pandemic

Confirmed Past Infection
Test (+) 

Mild illness or no 
symptoms

Medical evaluation

Symptom screen

Consider ECG

Moderate to 
severe illness
(hospitalized)

Confirmed New Infection
Symptoms & Test (+)

Ongoing CV 
symptoms

(chest pain, shortness 
of breath, exercise

intolerance, palpitations)

Medical evaluation

Symptom screen

Additional testing**

ECG, hs-Troponin, 
Echo, cardiac MRI, 

chest X-ray, 
Spirometry

Consider stress 
test, Holter, D-

Dimer, PFTs, and 
chest CT

ECG, hs-Troponin, 
Echo, Cardiac MRI

Consider stress test 
and Holter

**Confirmed myocarditis, pulmonary embolism, or other cardiopulmonary 
disorder should be managed per medical guidelines

Isolate and contact tracing 
per public health guidelines

No exercise x 14 days

Consider ECG before a 
return to light exercise

Light exercise can resume 
7 days after symptom 

resolution

More severe illness, 
hospitalization, or ongoing 

symptoms requires a 
comprehensive medical 

evaluation 

Further work-up as 
indicated

Other Considerations

Suspected/Unconfirmed 
Past COVID-19 Infection,

or
Close Contact/Household 
Member with COVID-19,

or
Medical Condition* at Risk 
of More Severe COVID-19.

Consider evaluation by a 
medical provider to discuss 

the need for further 
evaluation, management, 

or counseling

*Moderate to severe asthma, 
serious heart conditions, 

diabetes, chronic kidney or 
liver disease, weakened 

immune system

Medical evaluation

Symptom screen

Additional testing**

Sports Health 2020; DOI: 10.1177/1941738120941490

• 69 yo with 
cardiogenic 
shock and 
fulminant 
myocarditis 
treated with 
VA-ECMO

Eur Ht J April 7th
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Hendren, Drazner, Bozkurt and Cooper. Circulation April 17th

Mechanisms and Management Strategies 
of Arrhythmias in COVID-19 

Mechanisms and Management Strategies 
of Arrhythmias in COVID-19 

Dherange, et al. JACC: Clinic EP (8-14-2020), doi: https://
doi.org/10.1016/j.jacep.2020.08.002.
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Eu Heart J 4-10-2020; doi:10.1093/eurheartj/ehaa286
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