
"There are truly two different things: knowing and 
believing one knows. Science consists in knowing; 

in believing one knows lies ignorance."

Hippocrates

Exercise is medicine! Although this premise is 
well established, how to maintain this "treatment" 
for various diseases during the COVID-19 pandemic? 
This has been a concern of all doctors in the world since 
exercise contributes to the control of cardiovascular 
diseases and other comorbidities recognized as risk 
factors for a worse outcome in COVID-19. Moreover, it 
has already been shown that higher cardiorespiratory 
fitness is inversely associated with the likelihood of 
hospitalization due to COVID-19.1

In addition to the hygiene and social distancing 
measures necessary to prevent coronavirus infection, 
cardiovascular sequelae in individuals recovering from 
COVID-19 may contribute to the delay in resuming 
exercise. Cardiovascular complications, including 
myocarditis, are relatively common in patients affected 
by SARS-CoV-2. Although the occurrence of myocarditis 
as a consequence of COVID-19 was initially described 
in hospitalized patients with severe presentation of 
the disease, subsequent studies have reported its 
occurrence in individuals with mild COVID-19 and 
even in asymptomatic patients.2 

Thus, an alert was raised regarding the return to 
sports after COVID-19, since myocarditis is an important 
cause of sudden death in young individuals, especially 
in athletes. Since then, experts around the world have 
studied the occurrence of COVID-19-related myocarditis 
and discussed what would be the best way to return to 
exercise safely after recovering from the disease.3  

The meta-analysis by Puga et al.,4 makes a review 
of studies published until June 2020, to evaluate the 
prevalence of myocardial injury and propose a flowchart 
to assess cardiovascular risk in patients affected by 
COVID-19, to ultimately guide a safe return to exercise. 
Data from more than 6,000 hospitalized patients from 
China and the USA were divided according to the severity 
of the disease, based on requirement of intensive care unit 
(ICU) admission including non-survival. This interesting 
article, published in this issue, shows that there is a 
correlation between elevated troponin levels and the 
presence of myocardial injury. Also, the prevalence of 
myocarditis in hospitalized COVID-19 patients (21,7%) 
increased with disease severity – 9.5% among patients who 
did not require intensive care unit (ICU) admission, and 
57.7% among those who did not survive. These findings 
are similar to another recent review4 that reported a 
prevalence of myocarditis of 24.4% in hospitalized patients 
with COVID-19 and troponin elevation in 90% of them. 

Puga et al.,4 highlighted the lack of information in 
asymptomatic patients, including athletes, and reported 
a frequency of 1.9% of myocarditis in symptomatic 
non-hospitalized individuals (considered to have mild 
COVID-19), and many cases of severe COVID-19 in 
previously healthy individuals. Based on these, the 
authors discussed the urgent need for recommendations 
for resuming exercise after COVID-19 and proposed 
an evaluation based on the severity of the disease. 
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The recommendations suggested by the Portuguese 
group are very interesting, and have similarities to the 
ones suggested by the Department of Ergometry, Exercise, 
Nuclear Cardiology, and Cardiovascular Rehabilitation 
(DERC) of the Brazilian Society of Cardiology (SBC) in the 
“Position Statement on Post-COVID-19 Cardiovascular 
Preparticipation Screening: Guidance for Returning to 
Physical Exercise and Sports – 2020” recently published.5 
Both recommend a preparticipation cardiovascular 
screening of all individuals recovered from COVID-19, 
according to the clinical presentation of the disease (mild, 
moderate or severe) and the intensity of exercise practice. 

Measurement of serum troponin T has been considered 
important in the screening of patients with moderate 
and severe clinical conditions, as it can be a marker of 
myocardial injury.6 However, its use in athletes has been 
much discussed due to its variations during physical 
training and consequent lack of standard normal values. 
However, considering it is a low-cost and easy-to-perform 
test, I believe that determination of cardiac troponin T is 
useful in the evaluation of these individuals, if analyzed 
in both clinical and training context. 

Resting 12-lead electrocardiography (ECG) is another 
low-cost method that can be very useful in cardiac evaluation 
of COVID-19 patients, as 90% of patients with COVID-19 
myocarditis have some electrocardiographic changes.6 
However, like troponin, ECG must be carefully evaluated 
in athletes, because some findings may be confused with 
common physiological adaptations to training. 

Exercise testing and transthoracic echocardiography 
(ECHO) are also recommended in the preparticipation 
screening (PPS) of individuals with moderate or 
severe clinical presentation of COVID-19, as they 
reveal important information on functional capacity, 
exercise-related arrhythmias and changes in ventricular 
function and anatomy. The addition of cardiac magnetic 
resonance (CMR) is recommended for those who had a 
severe clinical presentation of the disease or who had 
abnormal results in other tests. 

Cardiovascular assessment of athletes is always 
a challenge due to the peculiarities of the athlete's 
heart. The decision about including tests in the PPS is 
frequently controversial since misinterpretations can 
lead to unnecessary costs. This is not different in the 
PPS after COVID-19, as some of the changes considered 
as complications of the disease may also overlap with 
common findings of the athlete's heart. Therefore, the 
indications for tests, particularly CMR, have been debated. 

Until the completion of the present review, data about 
myocarditis secondary to COVID-19 in athletes were lacking. 
Lately, studies including CMR in the evaluation of young 
athletes with COVID-19 have been published and reported 
a prevalence of diagnosed myocarditis ranging from 2.3% 
to 15% of athletes. This large variation is probably due to 
the difference in the sample studied, and mainly to the 
interpretation of the tests’ findings.7-9 In CMR, myocardial 
injury or inflammation is detected by increased extracellular 
volume, T1 and T2 mapping, and presence of late gadolinium 
enhancement (LGE), which were the most used findings for 
the diagnosis of myocarditis in these studies. Although CMR 
is considered the gold standard for diagnosing myocarditis, 
these findings (2018 Lake Louise criteria) have been validated 
only in symptomatic individuals, and in these studies, a large 
proportion of the athletes were asymptomatic. Many of these 
findings, considered alone, do not have known long-term 
significance or prognosis, particularly in athletes. 

Myocardial fibrosis, especially fibrosis of the right 
ventricular (RV) insertion point, has been described as 
a relatively common finding in some athletes, mainly 
endurance and master athletes. However, although 
some of the studies did not exclude this type of pattern 
from CMR findings and did not have a control group 
for comparison, most of them included predominantly 
young athletes and from different sports modalities. 
A large study involving 13 universities in the USA 
(The Big Ten COVID-19 Cardiac Registry),8,9 evaluated 
1,597 young athletes with a positive COVID-19 test who 
underwent CMR. The authors excluded fibrosis of the 
RV insertion point as an abnormality and reported the 
presence of myocarditis in about 2.3% of the athletes, 
with only 0.31% of them symptomatic. Changes in ECG, 
echocardiogram and troponin were also not significant 
among these cases, with an increase of 7.4 fold in the 
detection of myocarditis with the addition of CMR.

Thus, if on the one hand there is a recommendation 
of including CMR in the PPS for its capacity to detect 
myocarditis after COVID-19 and prevent sudden death 
in sports, on the other hand we must keep in mind that 
the interpretation of its findings may be controversial 
and should be done with caution. The physician’s 
expertise with athletes and the performance of the tests 
in experienced centers are essential for a good result.

The main concern mentioned by the authors of 
the review is genuine and the theme is relevant.10 
The Brazilian Society of Cardiology and Brazilian 
Society of Exercise and Sports Medicine Updated 
Guidelines for Sports and Exercise Cardiology – 201910 
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and the European Society of Cardiology Position 
paper11 recommend PPS for sudden death prevention 
in sports. Based on this, after the pandemic, during 
which most people reduced or stopped exercising, the 
PPS should be performed before returning to sports 
practice. In the context of individuals recovering from 
COVID-19, medical assessment becomes essential, 
since there are reports not only of cardiac injury but 
also of different clinical sequelae. Moreover, we are still 
in the learning curve of the disease. PPS may be also 
useful in the readaptation to training, because the drop 
in performance is frequent and may be related from 
a simple deconditioning, peripheral dysfunction due 
to mitochondrial damage, to cardiac and pulmonary 
sequelae. A good evaluation minimizes the risks to the 
athlete's health, contributes to a gradual reintegration and 
adequate guidance for returning to the routine training.

The authors' idea of suggesting an assessment 
flowchart is very welcome, as it aims to help physicians 
in risk stratification and decision making. Experts play an 
important role to propose guidelines, using their knowledge 
and experience, aiming at the preservation of ethics and 
health. The authors also point out that the focus is on patient 
safety and that there is no data on the cost-effectiveness 

of the proposal. Less experienced physicians may follow 
the recommendations, but clinical decision should be 
individualized and consider local difficulties and regional 
differences. The use of additional tests in PPS was based 
on the clinical history of patients, and magnetic resonance 
imaging was recommended only for hospitalized patients 
and those with abnormalities detected in the initial PPS. 
The presence of symptoms in fully recovered individuals 
should always be considered as a red flag, but we must keep 
in mind that the occurrence of sequelae in asymptomatic 
patients is possible as well. Despite its variable and probably 
rare occurrence, post-COVID myocarditis does exist, and 
should not be underestimated by physicians. 

In conclusion, PPS is recommended for a safe return 
to sports after COVID-19. However, complementary 
tests should be individualized, preferably performed 
in specialized centers and by physicians experienced 
with athletes, and their results carefully interpreted. 
Some clinical and test findings in the post-COVID-19 
period must still be observed with caution and their 
significance evaluated in the long term, so that more robust 
guidelines can be defined. Only with much study and as 
time goes by, perhaps we can unite what we believe we 
know with what science will actually present to us.
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