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1. Introduction
On January 30, 2020, the World Health Organization 

(WHO) stated that the outbreak of coronavirus disease 2019 
(COVID-19) caused by the new coronavirus (SARS-CoV-2) 
constituted a “public health emergency of international 
concern” — the highest-level alert issued by the organization, 
as provided for in the International Health Regulations. 
Compared to SARS-CoV, which caused an outbreak of 
severe acute respiratory syndrome (SARS) in 2003, SARS-
CoV-2 has greater transmission potential. The rapid increase 
in confirmed cases has made COVID-19 prevention and 
control extremely important. The Brazilian Ministry of Health 
received the first report of a confirmed case of COVID-19 
in Brazil on February 26, 2020; on March 11, 2020, WHO 
declared the disease a pandemic, leading to an urgent need 
to seek knowledge and solutions as quickly as possible for 
both treatment and prevention.1 

The pandemic led to preventive and restrictive measures 
worldwide, which were different across countries and 
continents depending on COVID-19 outcomes in each region. 
As infection rates decline, less strict restrictions are being 
implemented for sports and exercise. 

COVID-19 has been associated with a significant number 
of cardiovascular complications, reaching approximately 
16% of patients.2 However, there is a lack of long-term data, 
especially on active individuals and competitive athletes. 
Based on the established knowledge about common viral 
myocarditis, it is known that there may be sequelae affecting 
physical performance and leading to greater occurrence of 

sudden death (SCD) during exercise, as they constitute an 
arrhythmogenic substrate in the myocardium.3

This position statement aims to warn against the risk of 
cardiac impairment and its possible sequelae in patients 
with COVID-19 as well as to provide guidance on the need 
for post-disease cardiological evaluation before returning to 
sports, including proposed strategies for SCD prevention using 
targeted cardiovascular preparticipation screening (PPS).

2. Physical Activity and the Pandemic
In view of the lack of effective treatments in the event of a 

SARS-CoV-2 infection, obtaining measures that reduce the risk 
of contamination is essential. These include the widespread 
practices of social isolation, distancing, respiratory etiquette, 
wearing masks, and frequent hand hygiene.

However, interventions that improve the health of the 
population and thus allow a reduction in the risk of infection 
or a more efficient clinical response are also required, so 
that individuals have mild symptoms and good outcomes 
if infected with the new coronavirus. Dietary changes and 
vitamin supplements are among the proposed strategies. 
However, there is no consistent evidence in favor of any of 
those prophylactic measures to date.4

As this is a new disease, there is a lack of data on how 
regular exercise may affect the course of COVID-19.

Conversely, the health benefits of physical activity are 
well established. Overall, individuals who exercise regularly 
are protected against viruses, with reduced incidence of 
upper airway infections and better clinical outcomes with 
fewer complications.5 Such evidence has been documented 
in different types of viral infections, including some caused 
by rhinovirus and some types of coronavirus.6 Regular light-
to-moderate intensity exercise improves immunity and may 
contribute as a potential factor for having greater resistance to 
develop COVID-19 and for having more favorable outcomes 
in an occasional infection.7,8

The most important benefits of regular exercise include 
reduced cardiovascular risk through several mechanisms, 
such as reduced levels of blood pressure, blood lipids, 
blood glucose, and inf lammatory and hemostatic 
markers.9 The presence of cardiovascular and metabolic 
diseases is associated with higher mortality in SARS-CoV-
2-infected patients. 

Another relevant factor is obesity, which has been described 
as an important risk factor for the severity of COVID-19 
symptoms, especially in the young. Studies show that patients 
with body mass index (BMI) > 30 kg/m2 require invasive 
mechanical ventilation more frequently, which may be a factor 
associated with a higher risk of death.10-13 

The quarantine period, with the imposition of people’s 
confinement, has caused an increase in binge eating and 
sedentary lifestyle, contributing to an increased prevalence of 
obesity and a loss of control over diseases such as hypertension 
and diabetes mellitus.

Another feature that has been documented since the 
beginning of the COVID-19 pandemic is the increased 
incidence of psychological disorders due to home confinement. 
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High rates of anxiety and depression have been reported in 
quarantined individuals because of the pandemic, and 
a possible increase in suicides has been discussed.14,15 As 
is the case with obesity, there is also consistent literature 
documenting the effects of regular physical activity on reducing 
depression, anxiety, and other mental health disorders.16

Therefore, treatment of those diseases must be continuously 
optimized, and exercise plays an essential role in control 
measures. Thus, adopting and maintaining an active lifestyle 
is recommended to improve several aspects of health and 
well-being, including reduced cardiovascular and metabolic 
risk and improved  mental balance. 

Despite the restrictions imposed by the risk of coronavirus 
contamination, we should primarily encourage individuals 
to remain physically active, regardless of whether they 
exercise at home or outdoors, respecting local hygiene and 
distancing rules.

3. COVID-19
Individuals with COVID-19 have a wide range of symptoms, 

with the majority showing mild-to-moderate manifestations, 
especially flu-like symptoms such as dry cough, sore throat, 
headache, and fever, as well as diarrhea, skin rash, and loss of 
smell and taste. A small proportion of patients develops more 
severe symptoms and may experience shortness of breath, 
chest pain, and loss of movements, requiring hospitalization 
and intensive support.17 

The progression of the disease over time is divided into three 
pathological stages: an early infection stage, a pulmonary stage, 
and a severe hyperinflammation stage. The early infection 
stage is characterized by viral infiltration and replication. The 
disease then progresses to the pulmonary stage, characterized 
by respiratory impairment and changes in pulmonary imaging 
tests. An exaggerated inflammatory response, driven by host 
immunity, defines the hyperinflammation stage. Inflammatory 
markers are elevated at this stage, and damage to secondary 
organs becomes apparent.18,19 

Although clinical manifestations of COVID-19 are 
dominated by respiratory symptoms, some patients have 
severe cardiovascular impairment.20 Some patients with 
underlying cardiovascular disease (CVD) may also be at an 
increased risk of death.21 Therefore, understanding the damage 
caused by SARS-CoV-2 to the cardiovascular system and the 
underlying mechanisms is of utmost importance so that the 
treatment of those patients can be timely and effective, with 
reduced mortality and late complications.

3.1. COVID-19 and the Heart
Based on data from countries such as China, where the 

pandemic began, from other countries with a large number of 
COVID-19 cases, such as the United States (US) and Italy, and 
from a meta-analysis on the disease, cardiac injury appears to 
be a prominent feature, affecting 20% to 30% of hospitalized 
patients and contributing to 40% of deaths.22 Cardiovascular 
complications have been described, including myocardial 
injury (20% of cases), arrhythmia (16%), myocarditis 
(10%), and congestive heart failure (CHF) and shock (up to 

5%).23,24 In a study evaluating 138 patients hospitalized with 
COVID-19, 16.7% developed arrhythmia and 7.2% had acute 
cardiac injury (electrocardiographic or echocardiographic 
abnormalities). Almost 12% of patients without any previously 
known CVD had elevated levels of high-sensitivity troponin T 
(TnT) or cardiac arrest during hospitalization.25,26 Notably, TnT 
was above the 99th percentile upper reference limit in 46% 
of nonsurvivors as opposed to 1% of survivors.27 Its elevation 
was associated with other inflammatory biomarkers (D-dimer, 
ferritin, interleukin-6, lactate dehydrogenase), increasing the 
possibility that this reflects a “cytokine storm” or secondary 
hemophagocytic lymphohistiocytosis rather than myocardial 
injury alone.27 It is unknown whether this phenomenon is 
the main cause of fulminant myocarditis and whether the 
response is purely related to inflammation, autoimmunity, 
or a combination of both, as seen in other types of  
viral myocarditis.28

Conversely, there are reports of patients with predominant 
cardiac symptoms that suggest a different pattern, such as 
stress cardiomyopathy and acute coronary syndrome, in 
which pathophysiology is unclear but may be related to a 
prothrombotic state associated with the disease, as seen in 
individuals who had pulmonary embolism and stroke.15,24,29-31 
The exact pathophysiology in severe cases of COVID-19 
remains unclear, and cardiac injury is believed to result from 
direct or indirect mechanisms (Chart 1).21,29,32

Cardiac involvement with other presentations, such as 
cardiogenic shock and heart failure, would probably entail 
the same pathophysiological mechanism.

4. Cardiovascular Preparticipation Screening
Cardiovascular PPS is the main tool for SCD prevention 

in sports. The Guidelines for Exercise and Sports Cardiology, 
published by the Brazilian Society of Cardiology and the 
Brazilian Society of Exercise and Sports Medicine, recommend 
that all individuals undergo a medical evaluation before 
beginning to exercise.33 Considering that most people stopped 
or reduced their physical training during the pandemic, it is 
recommended that, before resuming it, they undergo a new 
PPS evaluation.

It is well known that vigorous exercise may lead to SCD 
in susceptible individuals, ie, those who have underlying, 
usually undiagnosed heart disease.34 Overall, PPS aims to 
identify such individuals, searching for so-called genetic 
cardiovascular diseases, which are relatively uncommon 
but represent the main causes of SCD in sports, such as 
hypertrophic cardiomyopathy, arrhythmogenic ventricular 
dysplasia, anomalous origin of coronary arteries, aortic 
aneurysm related to Marfan syndrome, long QT syndrome, 
Brugada syndrome, among others. Acquired diseases that may 
lead to SCD include obstructive coronary artery disease and 
myocarditis, especially in the young. In the current context, 
special attention should be given to a possible aggression to 
the myocardium and pericardium by SARS-CoV-2. Because 
COVID-19 is a new disease and relevant knowledge remains 
limited, a careful evaluation should be conducted to rule 
out the presence and/or sequela of myopericarditis, even in 
asymptomatic individuals who tested positive. 
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Therefore, we recommend that all those who had 
COVID-19, asymptomatic or not, undergo a medical 
assessment, including at least medical history and physical 
examination, and resting 12-lead electrocardiogram 
(ECG). As a higher risk of SCD is related to greater exercise 
intensity, the recommendations for additional PPS tests are 
different according to sports practice. In this document, 
we divided the amateur athletes into recreational and 
competitive, as we believe that there is an increasing 
number of individuals who compete as amateurs and 
have no professional relationships but who are exposed to 
high volume and intensity training, similar to the so-called 
professional “athletes.” How those groups are defined and 
some important concepts for understanding them are shown 
in Charts 2 and 3.33,35 

Likewise, indication for tests may also vary according to 
the severity of COVID-19 ilness. In the current classification 
proposal for COVID-19 stages, patients can be divided 
into mild, moderate and severe, according to the clinical 
presentation (Figure 1).36

Because information about COVID-19 in children and 
adolescents is limited and because they have different 
characteristics, this document will not address this group. 
The suggested recommendations are focused on the 
adult population.

As a criterion for positive COVID-19 testing, we considered 
the existence of previous reverse-transcription polymerase chain 
reaction (RT-PCR) (viral RNA identification) associated with 
suspicious symptoms or serology (IgG identification) positive for 
SARS-CoV-2.37 The reason why some asymptomatic individuals 
remain positive on RT-PCR after clinical resolution is not well 
established. Recent data have shown that some individuals 
may have traces of SARS-CoV-2 RNA for up to 12 weeks after 
the infection but no viral replication, with no potential for 
infection.38 Hence, repeating the RT-PCR test 3 to 4 days after 
symptom resolution is not indicated, and there is no need for 
negative RT-PCR documentation to end quarantine or to return 
to sports, as clearance criteria are based on clinical data. 

It is worth noting that individuals who are in the acute 
phase and/or symptomatic cannot resume physical activity. 
Therefore, PPS should be conducted at least 14 days after 
diagnosis in asymptomatic patients or 14 days after clinical 
resolution in symptomatic patients.

4.1. Additional Tests

4.1.1. 12-Lead Electrocardiogram 
Resting 12-lead ECG is recommended in PPS of amateur 

and professional athletes in the Brazilian Guidelines for Sports 
Cardiology to identify possible changes that correlate with 

Chart 1 – Proposed mechanisms for cardiac injury in COVID-19

S Protein

• High affinity of the virus with ACE2
• Reduced expression of ACE2
• Deregulation of the renin-angiotensin-aldosterone system

• Oxidative stress
• Intracellular acidosis
• Mitochondrial injury

• Cytokine storm
• Deregulation of immune cells
• Uncontrolled inflammatory process

• Hypoperfusion
• Vascular hyperpermeability
• Angiospasm
• Hypercoagulability and thrombosis
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Chart 2 – Concepts of movement. Source: Pescatello L et al.35

Chart 3 – Definition of groups engaging in physical activities and sports. Modified from: Ghorayeb N et al.33

RECREATION AMATEUR ATHLETES

COMPETITIVE AMATEUR ATHLETES

PROFESSIONAL ATHLETES

• Practices exercices and sports on a regular basis, from mild to moderate intensity, but do 
not participate in competitive events

• Exercise involving basic rules, which can be for leisure or competitive purposes

• Planned activity with increasing intensity and volume cycles, with performance gain 
purposes

• Action allowing muscle contraction, starting from rest and then producing energy 
expenditure

• Practices exercices and sports on a regular basis, often at high intensity, occasionally 
competing, but has no professional relationships with the sport

• Participates in an organized team or individual sport that requires systematic training 
or regular competition, with professional relationships with clubs and/or sponsors of any 
nature. The key characteristic of athletes is the tendency to highest-intensity stimuli and 
training in the search for overcoming their own limits and records under intense physical and 
psychological stress
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incipient diseases that were previously mentioned as the 
most common causes of SCD.39 Particularly in individuals post 
COVID-19, we must be aware of changes that may be related 
to pericarditis or myocarditis. The most common ones are:
• ST-segment changes (usually ST-segment depression);
• T-wave inversion;
• Conduction abnormalities, especially complete left bundle 

branch block and atrioventricular blocks;
• Complex supraventricular and ventricular arrhythmias.40

An Italian study of patients hospitalized with COVID-19 
associated with pneumonia showed that 26% had new 
electrocardiographic changes within 51 days (mean, 20 to 
30 days) of symptom onset when compared to admission 
ECG. The most frequent findings were bradycardia (2%), atrial 
fibrillation (6%), and persistent ST changes (14%); in 38% of 
patients, increased levels of associated TnT were identified. 
The changes did not correlate with severity of pulmonary 
symptoms, sometimes appearing on the eve of hospital 
discharge and after a new negative RT-PCR test.41

It is important to point out that well-trained individuals and 
athletes usually have an electrocardiographic pattern different 
from that of the general population due to physiological 
cardiac adaptations secondary to exercise. Therefore, 
interpretation should be done preferably by a cardiologist 
with experience in sports or a sports medicine physician with 
experience in cardiology, following the current Ïnternational 
recommendations for electrocardiographic interpretation in 
athletes.42 Additionally, comparing a post-COVID-19 ECG 
with a previous ECG of the athlete is extremely useful, and 
any new changes should be considered suspect and subject 
to further investigation.

4.1.2. High-Sensitivity Troponin T
High-sensitivity TnT is an important marker of myocardial 

injury, and its assay is used to help in the diagnosis of some 

heart diseases. The association of elevated levels with 
changes suggestive of myocarditis on cardiac magnetic 
resonance imaging (MRI) is well established and has long 
been known. Although elevated TnT during hospitalization 
of patients with COVID-19 has proved to be an important 
prognostic marker, a direct correlation between those two 
findings has not been established in this disease.43-46

Initial data on patients at the subacute stage of COVID-19 
presenting cardiac MRI changes compatible with myocarditis 
showed a significant increase in TnT levels (> 9.3 pg/mL), 
but interestingly, 71% of recovered patients had “detectable” 
TnT levels (> 3.0 pg/mL).47 To date, this is the best available 
information on a possible association of elevated TnT with 
myocarditis in COVID-19.

Hence, we consider that outpatient TnT levels dosage also 
in the subacute stage of disease can be an important tool not 
only for stratifying risk but also for screening patients who should 
undergo cardiac MRI for further diagnostic investigation.

4.1.3. Exercise Testing
Exercise testing (ExT) has several indications in the sports 

field, including assessment of functional capacity (FC) and early 
identification and prognosis of cardiovascular diseases and 
arrhythmias. In athletes post COVID-19, it is important to note 
the occurrence of ST segment changes and arrhythmias during 
or after exercise, and FC assessment at the peak exercise, as well. 
However, in the case of FC, a cardiopulmonary exercise test 
(CPET) is preferable for a more accurate assessment. As in resting 
ECG, comparing new and previous tests of the same patient is 
of great importance in the interpretation of ExT findings.

4.1.4. Cardiopulmonary Exercise Testing 
CPET is the gold standard for assessment of maximal FC 

using direct measurement of oxygen uptake. It has important 
advantages over conventional ExT, including measuring FC 

Figure 1 –  Definition of mild, moderate and severe clinical presentation of COVID-19 ilness. Adapted from: Siddiqi HK & Mehra MR.36

Mild Moderate Severe

• Asymptomatic 

• Self-limited symptoms 
(resolution in 14 days)

	 Fever

	 Myalgia

	 Headache

	 Fatigue

• Respiratory symptoms 
without persistent 
dyspnea, pneumonia,  
or need for O2

• Persistent dyspnea after 
resolution of initial 
symptoms

• Dyspnea at rest

• Need for supplemental O2

• SpO2 < 92%

• Hospital admission

• Radiological evidence of 
pulmonary involvement 
by COVID-19

• ICU admission

• Invasive mechanical 
ventilation

• Evidence of cardiac 
involvement at admission

	 Elevated troponins

	 Echocardiographic 
changes

	 Sustained ventricular 
arrhythmias
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more accurately, providing prognostic measures of ventilatory 
efficiency, assisting in differential diagnosis of dyspnea, and 
using objective criteria for maximality.48 CPET, in many cases, 
is able to elucidate the main pathophysiological mechanism 
of exercise limitation, helping in diagnosis and appropriate 
therapeutic approach. It is an important test for identifying 
the genesis of dyspnea suggesting pulmonary, cardiovascular, 
or physical deconditioning limitations, depending on results. 

Little is known about the role of CPET in patients post new 
coronavirus infection. To date, there are no published studies 
on patients post COVID-19. In a study of a small sample of 
patients with SARS, 75% had abnormal tests — 43% due to 
deconditioning, 19% due to cardiovascular limitation, and 6% 
due to pulmonary limitation.49

Many athletes are returning to their activities and will 
occasionally be less conditioned. In the current context, as 
there is the possibility that athletes who contracted COVID-19, 
even in its mild presentation, have late cardiorespiratory 
complications, an available method that helps differentiate 
low conditioning from cardiorespiratory inefficiency can assist 
in the approach for those athletes. 

CPET provides a range of information about ventilatory 
efficiency, and the relationship between minute ventilation 
and carbon dioxide production (VE/VCO2 slope) is the most 
used parameter in patients with CHF.50,51 There are studies 
showing that VE/VCO2 slope in athletes does not change, 
even when there are significant variations in maximal FC.52,53

Because of the potential additional prognostic role, the 
possibility of assisting in differential diagnosis of dyspnea, and 
the availability of information on ventilatory efficiency regardless 
of maximal FC, we recommend CPET, if available, for all 
individuals post COVID-19 with dyspnea who had  severe or 
moderate clinical presentation and for all competitive athletes.

4.1.5. 24-Hour Holter Monitoring
A 24-hour Holter test is useful for identifying arrhythmias, 

either symptomatic or not, and will be indicated for specific 
cases when myocardial injury with sequelae is suspected. The 
presence of arrhythmias is one of the criteria for prognostic 
evaluation and for eligibility to return to sports in patients 
diagnosed with myocarditis.54

4.1.6. Echocardiography
Echocardiography (Echo) is particularly useful in sports 

for evaluating data regarding adaptive physiology of athlete’s 
heart. Echo is indicated for identification of cardiac structural 
changes that are often responsible for SCD in those individuals. 
Therefore, the use of Echo for screening high-performance 
athletes is of great importance to prevent tragic outcomes, 
since the method has high sensitivity and specificity for 
identifying those changes.55

The European Society of Cardiology PPS protocol highlights 
three main points: personal and family history, clinical 
examination, and ECG.56 However, some structural diseases 
such as incipient cardiomyopathy and anomalous origin of 
coronary arteries may be missed by clinical examination and 
ECG but will be identified on Echo. It is essential to know the 

characteristics and normal values of athletes’ Echo measures, 
which differ from those of the general population, for adequate 
test interpretation.57 

Particularly in individuals post COVID-19, we must be aware 
of cardiac changes suggestive of myopericarditis. Those changes 
may be more frequently present in individuals who have 
moderate or severe illness but, occasionally, also in those who 
have mild illness presenting symptoms such as chest pain and 
palpitation or signs of dyspnea and effort intolerance. In such 
cases, Echo becomes essential before returning to exercise to 
assess cardiac function and possible residual changes.58 If there is 
a possibility of comparing new and previous Echo tests, any new 
change should be considered abnormal. However, changes in 
global or segmental contractility of the left ventricle (LV) or right 
ventricle (RV) (ejection fraction [EF] ≤ 50% or tricuspid annular 
plane systolic excursion [TAPSE] ≤ 17 mm), dilation of cardiac 
chambers, presence of intracardiac thrombi, and pericardial 
effusion are findings that may be related to myopericarditis.57,59 

Moreover, cardiac assessment using new Echo technologies, 
such as two-dimensional longitudinal strain (or speckle 
tracking), which is a sensitive marker of myocardial 
deformation capable of assessing contractility in an objective, 
quantitative, and early manner, demonstrates a pattern of 
predominantly basal contractile change in the LV affected 
by post-COVID-19 myocarditis, which is different from 
conventional myocarditis. Two-dimensional longitudinal 
strain of the RV was able to predict higher mortality in 
individuals with COVID-19, stratifying those at greater risk 
and shorter survival, when RV strain became ≤ 20.5%; 
thus, this is another important analysis that can be of great 
help when available.60,61 The optimal cut-off value in RV 
function analysis was –23%, with 94.4% sensitivity and 64.7% 
specificity, thus being a parameter superior to TAPSE in terms 
of prognostic value.56 Finally, Echo must check if there is RV 
dilation, especially on the apical 4-chamber view, considering 
a baseline RV diastolic diameter greater than 41 mm, or if 
RV/LV diameter ratio is ≥ 0.9. Hypokinesia/akinesia of the 
RV free wall and tricuspid regurgitation are more prevalent 
in the presence of chamber dilation, and they are found in 
one third of mechanically ventilated patients or in those with 
pulmonary thromboembolism. The RV dilation mechanism is 
not completely understood and appears to be multifactorial, 
including thrombotic event, hypoxemia, vasoconstriction, and 
direct viral damage, but the presence of RV dilation is strongly 
associated with hospital mortality.62 

4.1.7. Cardiac Magnetic Resonance Imaging
Cardiac MRI has emerged as an important method for 

assessing myocardial injury. The association of T1 and T2 
mapping and late gadolinium enhancement provides the 
identification of signs of edema, inflammation, and myocardial 
fibrosis, as well as the differentiation between ischemic and 
nonischemic etiology. In patients with suspected myocarditis, 
cardiac MRI is the gold standard for noninvasive diagnosis.63 

Although a significant percentage of patients hospitalized 
with COVID-19 showed increased TnT levels, the use of 
cardiac MRI for investigating myocarditis in the acute phase 
was limited because of the risk of staff contamination. 
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However, initial cardiac MRI data on clinically recovered 
patients suggests that myocardial injury may persist after the 
acute phase and regardless of severity of clinical manifestations 
in the acute phase.

A German study used cardiac MRI in 100 participants with 
at least 15 days of COVID-19 symptom resolution (mean, 
71 days) and negative RT-PCR tests, and reported that 78% 
of patients had abnormal findings, 71% had detectable TnT 
levels, and 5% had significant elevation (above the 99th 
percentile). Among the study patients, only 33% had required 
hospitalization and 18% had been asymptomatic.47 

Therefore, we believe that cardiac MRI has an 
important role in additional PPS investigation of some 
athletes. However, we should consider that this is a test of 
limited access and high cost, not always accessible to our 
population.

Our indications for using cardiac MRI in individuals post 
acute phase of COVID-19 are described in Chart 4.

5. Recommendations for PPS in 
Recreational Amateur Athletes

PPS is essential for practicing exercise safely. Recreational 
amateur athletes account for a significant percentage of the 
population and belong to a wide range of age groups. In this 
new reality that we are living in, PPS must be adapted to 
amateur athletes contaminated with COVID-19. 

5.1. Mild Clinical Presentation
Individuals who had mild ilness, after remaining 

asymptomatic for 14 days, should undergo a medical 
evaluation that includes medical history, physical 
examination, and ECG, and the possibility of measuring 
TnT should be considered. Based on the information we 
have to date, we should assume that the presence of any 
detectable TnT level is an abnormal finding, which may be 
associated with late myopericardial injury identified out of 
the acute phase. 

If the evaluation is normal, individuals must wait at least 
14 days after symptom resolution and then are free to resume 
light physical activities with gradual progression of intensity 
and training.

If any changes are detected, additional investigation should 
be made based on the suggested sequence for moderate ilness. 

5.2. Moderate Clinical Presentation 
Individuals who had moderate clinical presentation should 

undergo, at least 14 days after disease resolution, Echo, TnT, 
and ExT or CPET, if available, in addition to medical history, 
physical examination, and ECG. Preferably, Echo should 
be performed first because, if there are signs of ventricular 
dysfunction or pericarditis, maximal effort is contraindicated. 
If the tests are normal, physical activities can be resumed 
gradually, with monitoring of symptoms. As the course of 
COVID-19 remains not well known, and apparently some 

Chart 4 – When we recommend using cardiac magnetic resonance imaging
* Which cannot be attributed to other causes; ** Associated with the onset of diseases or whose presence is uncertain before COVID-19. L: left; R: right; 
EF: ejection fraction; TAPSE: tricuspid annular plane systolic excursion; AV: atrioventricular; IV: intraventricular.

abnormalities
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changes in the heart may occur late or even persist, we suggest 
a medical reevaluation in 60 days.

If abnormalities appear, investigation should continue with 
cardiac MRI and, in the case that myocarditis is suspected, 
24-hour Holter monitoring and other required tests, according 
to the guidelines for cases of myocarditis.54

5.3. Severe Clinical Presentation 

Individuals who had severe COVID-19 clinical presentation 
should undergo a protocol similar to that of the moderate 
ones; however, cardiac MRI should be considered even if all 
tests are normal. There have been descriptions of cases that 
had no changes on ECG or Echo but showed areas of late 
enhancement on cardiac MRI during additional investigation, 
especially in those who had severe ilness, in which cardiac 
involvement is relatively frequent. If there are changes in the 
tests, investigation should continue according to myocarditis 
guidelines, including a 24-hour Holter test, following the 
specific elegibility criteria to return to sports practice. The 
same applies to when an arrhythmia is identified on initial 
evaluation or functional test.

At the end of the evaluation, if results are all normal, 
individuals should wait two weeks without symptoms before 
resuming physical activities, and reappearance of symptoms 
should be monitored after the return. In this group, there 
may be a need for a more gradual return and even cardiac 
rehabilitation, depending on the degree of cardiac involvement 
in the acute phase and possible sequelae (Figure 2).

6. Recommendations for PPS in 
Competitive Amateur Athletes and 
Professional Athetes

In this group, there are individuals who usually do high-
intensity training, and, at the moment, some have already 
resumed training and even competitions. With the return 
of some football clubs in some Brazilian regions, serological 
testing has been routinely used for screening, even in those 
with no history of previous disease. There are isolated reports 
of individuals recovering from COVID-19 and developing 
cardiovascular complications even in the absence of underlying 
cardiovascular disease as well as nonhospitalized COVID-19-
positive individuals having SCD, even with mild symptoms.64 

Therefore, they must undergo strict protocols for a safe return 
to competitive sports. Several protocol models have recently 
been proposed, both nationally and internationally, in order to 
reach a consensus on what the best approach for athletes’ PPS is, 
and served as a reference for the proposal of this document.65-67 

Our aim is to guide a safe return for athletes and medical/
technical staff, in an attempt to reintegrate these athletes and 
protect them from sequelae that would make them ineligible 
to continue their competitive career or even put the athlete 
at risk of SCD. 

In competitive athletes, maintaining their skills and fitness 
by resuming intense training to reach the level required 
for competition in a short period of time generates greater 
physical and emotional stress, with increased anxiety.66 

Adequate medical support is important to minimize the 
impact of those conditions.

Figure 2 – Flowchart for evaluation of recreational amateur athletes 
* RT-PCR or immunologic test; ** Wait at least 3 months for those diagnosed with myocarditis in the acute phase; *** Follow athlete’s ECG evaluation 
criteria/compare with a previous test; **** If available, perform a cardiopulmonary exercise test. ECG: electrocardiogram; TnT: troponin T; MRI: magnetic 
resonance imaging.
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In this group of athletes, because of the history of intense 
training, it may be difficult to differentiate usual ECG changes 
from other diseases. Therefore, comparing new and previous 
ECGs and conducting additional tests, even in the mildest 
cases, are extremely important. 

6.1. Mild Clinical Presentation
After remaining at least 14 days asymptomatic, all patients 

must undergo medical evaluation that includes medical history, 
physical examination, ECG, and TnT dosage. If there are no 
abnormalities, ExT or CPET are recommended, if available. 
If the test is normal, the athlete is considered fit to resume 
low volume and intensity exercises, progressing according to 
the functional protocol of each modality. Protocol laboratory 
examinations of each institution in an early season model 
can be added.

In case of abnormalities, the investigation should 
continue as in moderate ilness before they return to 
physical activities.

6.2. Moderate Clinical Presentation
The evaluation of athletes who had moderate clinical 

presentation should include medical history, physical 
examination, ECG, TnT, Echo, and ExT, preferably CPET 
(always at least 14 days after disease resolution). If there are 
changes in TnT levels, even when Echo is normal, we suggest 
additional investigation with cardiac MRI. If there are signs 
suggestive of myocarditis, the evaluation should continue 
according to current myocarditis guidelines, which includes 

a 24-hour Holter test and other tests for risk stratification and 
eligibility to return to physical activities.54

If the evaluation is normal, the athlete is considered fit 
to resume low volume and intensity exercises 14 days after 
symptom resolution, with gradual return to greater intensity 
and specific training, and appearance of symptoms should 
be monitored. A medical reevaluation is suggested after 30 
days of the initial PPS, since late cardiac manifestations may 
occur and new electrocardiographic changes may appear in 
individuals who had COVID-19 associated with pneumonia 
requiring hospitalization (classified in this group).41

6.3. Severe Clinical Presentation
For athletes who were severe clinical presentation, we suggest 

a comprehensive PPS evaluation, including cardiac MRI even if all 
other tests are normal. In case of suspected myocarditis changes, 
these athletes should follow the established recommendations 
for investigation, risk stratification, and eligibility.54 

It is worth noting that individuals who were diagnosed with 
confirmed myocarditis during the acute phase must stay away 
from physical activities for at least 3 months before undergoing 
an initial PPS evaluation, following the previously mentioned 
recommendations.

If all tests during PPS are normal, the athlete is considered 
fit to return to activities at least 14 days after disease resolution, 
with gradual return to greater intensity and specific training 
as well as careful monitoring for symptoms or changes in 
performance. A medical reevaluation with ECG is suggested 
30 days after the initial PPS evaluation. Even among athletes, 

Figure 3 – Flowchart for evaluation of competitive: amateur and profissional athletes 
* RT-PCR or immunologic test; ** Wait at least 3 months for those diagnosed with myocarditis in the acute phase; *** Follow athlete’s ECG evaluation 
criteria/compare with a previous test; **** If available, perform a cardiopulmonary exercise test; ***** See text. ECG: electrocardiogram; TnT: troponin  
T; MRI: magnetic resonance imaging.
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there may be those who need to be referred to cardiac 
rehabilitation before returning to their usual activities because 
of the magnitude of injuries and possible myocardial sequelae 
in this high-severity group (Figure 3).

7. Conclusion
Although we still do not know the real meaning of the 

findings reported to date, the possibility of cardiac involvement 
as a COVID-19 sequela, especially myocarditis, should be 
considered and investigated before individuals return to sports 
practice, since it may constitute an arrhythmogenic substrate 
during effort, thus increasing the risk of SCD in athletes. 

We believe that cardiovascular PPS after full recovery 
from COVID-19 is very important, which includes medical 
history, physical examination, and ECG for all patients. Further 
investigation such as TnT dosage, ExT or CPET, ECHO and 

cardiac MRI may be necessary, especially in competitive 
amateur and professional athletes. Individuals diagnosed with 
myocarditis in the acute phase must wait at least 3 months 
before undergoing PPS and considering the possibility of 
resuming exercise.

Moreover, we suggest that individuals who had COVID-19 
and recovered without apparent sequelae, especially athletes, 
in addition to undergoing an initial PPS evaluation, should be 
evaluated in the medium and long term for full eligibility to 
compete in high-intensity sports, given the limited amount of 
knowledge about the late course of the disease.

Finally, the suggestions made herein are based on the 
information we have to date, even if there is a lack of strong 
evidences, since learning and discovery are still emerging 
about this disease. We highlight that such recommendations 
may be temporary and may change in the light of future 
knowledge about COVID-19.
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