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Agenda

● Cardiac injury post COVID-19 

● Myocarditis

○ Signs and symptoms

○ Investigations & diagnosis

● Current cardiac testing protocols & their evidence

● Updated Return to Play guidelines post COVID-19



Cardiac Injury in COVID-19

Siripanthong et al, 2020



Cardiac Injury in COVID-19

Akhmerov et al, 2020



Myocarditis

Signs and Symptoms

● Varies amongst patients (within 2-3 weeks of infection)
○ Fatigue
○ Dyspnea (at rest or exertional)
○ Chest pain on exertion
○ Tachycardia
○ Severe cases: Right heart failure (raised JVP, peripheral edema)

Investigations

● ECG
○ ST elevation, new BBB, pseudoinfarct pattern, PVCs, bradyarrhythmia with advanced 

AV node block, t-wave inversions
● BW

○ troponin, lactate, ESR, CRP, consider BNP
● TTE and/or Cardiac MRI



● Clinically suspected myocarditis 
○ ≥1 clinical symptom + ≥1 diagnostic criterion
○ ≥2 diagnostic criteria

● Diagnostic Criteria: 
○ ECG or rhythm abnormalities
○ Elevated troponin
○ Structural/functional abnormalities on echo 
○ Abnormal tissue characterisation on CMR

NOTE: CMR has not been studied as a primary screening tool in the diagnosis of myocarditis

Myocarditis - Diagnosis 



Screen for SCD

● ECG (when added to H&P) increases 
diagnosis of cardiac disease in athletes 

● Data suggestive that ECG screening 
decreases sudden cardiac death in 
athletes

COVID Specific

● 6/170 abnormal ECG
● ?symptomatic
● 0 myocarditis, 2 pericarditis
● Restricted from exercise x4 wks, 2 wks tx 

with indomethacin
● Gradual RTP with no adverse events

ECG Utility



● Two Italian Serie A teams
● 13/58 players (22.4%) COVID +ve 
● all had a negative cardiovascular 

examination 
● 2/13 (15%) elevated troponin
● 2/45 COVID -ve players had elevated 

troponin
● Negative CMR in all 

● Troponin increase indicative of myocardial 
injury prognostic in COVID-19

● Increases are nonspecific - can be due to 
chronic injury, acute nonischemic injury, or 
acute MI

Troponin Utility



● 13 universities, 2810/9255 (30.4%) COVID +ve
● 2461/2810 completed cardiac evaluation, 1597 

with CMR
● CMR imaging for all athletes yielded a 7.4-fold 

increase in detection of myocarditis (clinical and 
subclinical). 

The Case For Cardiac MRI



● Outcomes Registry for Cardiac 
Conditions in Athletes (ORCCA) 
within NCAA sports

● 19,378 athletes tested, 3018 +ve 
COVID

● Diagnostic yield of CMR 4.2 times 
higher for a clinically indicated 
CMR (15 of 119 [12.6%]) vs primary 
screening CMR (6 of 198 [3.0%])

● Predictors of SARS-CoV-2 cardiac 
involvement included:

○ Cardiopulmonary symptoms
○ At least 1 abn triad test result

The Case Against Cardiac MRI



● Myocarditis prevalence:
○ 0.6% to 0.7% clin. indicated CMR
○ 2.3%–3.0% primary CMR screen

● CMR abnormalities, in the absence of 
symptoms/diagnostic abnormalities, do 
not fulfil the definition of clinical 
myocarditis

● Technical imaging challenges with CMR 
cause heterogeneity
○ Big Ten registry diagnosis ranged 

from 0% to 7.6% on CMR
○ Rajpal et al, 2021: prevalence of 

reported myocarditis ranged from 
0% to 15% with CMR

Cardiac MRI Indicated?

Jan 2022

Clark et al, 2021
● COVID-19-positive athletes were compared 

to retrospective controls
● Focal LGE at the RV insertion present in 

22% of study subjects, 24% of athletic 
controls 



Updated RTP Guidelines

Mild
● Anosmia, ageusia, headache, mild 

fatigue, mild upper respiratory tract 
illness, and mild gastrointestinal 
illness

Moderate
● Persistent fever, chills,myalgias, 

lethargy, dyspnea, and chest 
tightness

CV symptoms 
● Dyspnea, exercise intolerance, 

chest tightness, dizziness, syncope, 
and palpitations



Updated RTP Guidelines



● COVID affects the heart directly and through an inflammatory cascade

● Myocarditis is a major concern in the athlete post-COVID as a cause 

of SCD

● The evidence does not support cardiac MRI as a screening tool

● Cardiology associations worldwide have differing testing protocols

● BJSM RTP guidelines most up to date albeit quite conservative

Summary
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