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Cardiac injury post COVID-19

Myocarditis

o Signs and symptoms

o Investigations & diagnosis

Current cardiac testing protocols & their evidence

Updated Return to Play guidelines post COVID-19



Cardiac Injury in COVID-19
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Cardiac Injury in COVID-19
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Myocarditis

Signs and Symptoms

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

Investigations
o ECG

o ST elevation, new BBB, pseudoinfarct pattern, PVCs, bradyarrhythmia with advanced
AV node block, t-wave inversions

e BW
o troponin, lactate, ESR, CRP, consider BNP

e TTE and/or Cardiac MRI



Myocarditis - Diagnosis

e Clinically suspected myocarditis
o 21 clinical symptom + =1 diagnostic criterion
o 22 diagnostic criteria

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

o O O

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



ECG Utility

Screen for SCD

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

e 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

e Gradual RTP with no adverse events

Education in Heart

Physical activity and sport in primary and secondary prevention
ECG screening in athletes: differing views from two sides of the
Atlantic

Rachel Lampert
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Troponin Ultility

e Two ltalian Serie A teams g / International Journal of Cardiology vy
°® 13/58 players (224%) COVID +Ve &, \'.“1' Volume 326, 1 March 2021, Pages 248-251 %
e all had a negative cardiovascular

Short communication

examination Interpretation of elevated high-sensitivity cardiac
o 2/13 (15%) elevated troponin troponin I in elite soccer players previously
e 2/45 COVID -ve players had elevated infected by severe acute respiratory syndrome
troponin coronavirus 2 %
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The Case For Cardiac MRI

May 27, 2021

Prevalence of Clinical and Subclinical

e 13 universities, 2810/9255 (30.4%) COVID +ve

Myocarditis in Competitive Athletes With e 2461/2810 completed cardiac evaluation, 1597
Recent SARS-CoV-2 Infection with CMR

Results From the Big Ten COVID-19 Cardiac e CMR imaging for all athletes yielded a 7.4-fold
Registry . : : " -

Curt J. Daniels, MD'; Saurabh Rajpal, MBBS, MD'; Joel T. Greenshields, MS?; et al Increase In deteCtIon Of myocardltls (Cllnlcal and
» Author Affiliations | Article Information SUbC“nlcal)

JAMA Cardiol. 2021;6(9):1078-1087. doi:10.1001/jamacardio.2021.2065

1597 Athletes with COVID-19

Strategy 1: | Strategy 2: ECG, echocardiogram, | Strategy 3: Cardiac symptoms or Strategy 4:
Cardiac symptoms and troponin testing for all, abnormal ECG, echocardiogram, CMR imaging in all
| any abnormality or troponin testing results
Yes

Yes No
test result

No Yes No
¥ A ) £ A\ ¥
No further CMR imaging No further CMR imaging No further
testing performed testing performed testing
Yes |
CMR imaging
performed

Y Y L Y

5 Athletes detected (prevalence, 0.31%) 13 Athletes detected (prevalence, 0.81%) 17 Athletes detected (prevalence, 1.1%) 37 Athletes detected (prevalence, 2.3%)

A
Abnormal ECG,
echocardiogram,
or troponin




The Case Against Cardiac MRI
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Cardiac MRI Indicated?

Myocarditis prevalence:
o 0.6% to 0.7% clin. indicated CMR
o 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
o Big Ten registry diagnosis ranged
from 0% to 7.6% on CMR
o Rajpal et al, 2021: prevalence of
reported myocarditis ranged from
0% to 15% with CMR

When to consider cardiac MRl in the evaluation of the competitive
athlete after SARS-CoV-2 infection Jan 2022

Dermot Phelan ', Jonathan H Kim 1 Jonathan A Drezner 3, Michael D Elliott #, Matthew W Martinez °, Eugene H

Chung®, Sheela Krishan 7, Benjamin D Levine &, Aaron L Baggish °
Correspondence to Dr Dermot Phelan, Sports Cardiology Center, Atrium Health Sanger Heart & Vascular Institute, Charlotte, NC 28203,
USA; Dermot.Phelan(@atriumhealth.org

Clark et al, 2021
e COVID-19-positive athletes were compared
to retrospective controls
e Focal LGE at the RV insertion present in
22% of study subjects, 24% of athletic
controls



Updated RTP Guidelines

Mild
e Anosmia, ageusia, headache, mild
fatigue, mild upper respiratory tract
iliness, and mild gastrointestinal
iliness

Moderate
e Persistent fever, chills,myalgias,
lethargy, dyspnea, and chest
tightness

CV symptoms
e Dyspnea, exercise intolerance,

chest tightness, dizziness, syncope,

and palpitations

Self-isolation and
abstinence from exercise
for 10 days from positive
test.

No cardiovascular risk
stratification necessary.
Gradual RTP with athletic
trainer supervision.

If any cardiovascular
symptoms, see mild
symptoms section.

Basic pre-participation

evaluation by team doctor.

Gradual RTP with
supervision.

Rest for 2 weeks
Symptom evaluation
Resting ECG

Eligible for RTP if normal.
If abnormal, follow mild
symptoms
recommendations.

Refrain from moderate
exercise for > 7 days after
resolution of viral
symptoms.

Focused cardiac symptom
history (loss of
consciousness, chest pain,
dyspnea, increased resting
heart rate, palpitations, or
reduced fitness).

If none of above, gradual
RTP.

If present, proceed to mild
symptoms section.

VA WN e

i

Self-isolation and abstinence from
exercise for 10 days from symptom
onset.

No cardiovascular testing necessary
after FULL resolution of symptoms.
Gradual RTP with supervision.

If protracted, not self-resolving
illness, consider using moderate
symptom section.

£CG and TTE

Consider CMR if symptoms
suggestive of myocarditis.

If ECG/TTE normal, perform
exercise stress test.

RTP if normal stress test.

If abnormal, further workup per
sports cardiology.

Rest for at least 2 to 4 weeks
Physical Exam and

Resting + Exercise ECG and TTE
RTP if normal

If abnormal, treat as myocarditis.

Continued restriction of exercise
until after resolution of viral
symptoms.

Detailed cardiac history and
physical exam.

Consider ECG and Troponin.

If abnormal findings, referral to
cardiology and advanced imaging
(TTE and/or CMR).

4.

Self-isolation and

____mw-_ i

rest > 10 days from
symptom onset and after

Ifh | perform troponin
and ECG and TTE.
2% If normal, not performed, or non-
lized, rest for 2 more weeks

Clinical evaluation, including
ECG and troponin and TTE.
If normal, gradual RTP with
supervision.

If abnormal, repeat troponin
and consider CMR.

Same as mild symptoms.

Same as mild symptoms.

Do not recommend stratifying
based on severity of COVID-19
viral symptoms. Follow mild
symptoms section.

after symptoms resolution.

3. Clinical evaluation, ECG, troponin,
and TTE (if not done prior).

4. If normal, gradual RTP.

S. If abnormal or new symptoms,
repeat workup +/- CMR.

1. ECGand TTE and troponin +/- CRP
and CMR

2. If above normal, exercise stress test
and ambulatory ECG monitoring.

3. If stress test and monitoring
normal, gradual RTP with
supervision.

4. If any of above abnormal, further

workup per sports cardiology.

Same as mild symptoms.

Do not recommend stratifying based on
severity of COVID-19 viral symptoms.
Follow mild symptoms section.



Updated RTP Guidelines
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Summary

e COVID affects the heart directly and through an inflammatory cascade

e Myocarditis is a major concern in the athlete post-COVID as a cause
of SCD

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

e Cardiology associations worldwide have differing testing protocols

e BJSM RTP guidelines most up to date albeit quite conservative
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