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ARTICLE INFO ABSTRACT

Article History: Brugada syndrome (BrS) is a genetic disorder marked by a characteristic electrocardiogram (ECG) pattern of
Received 2 January 2025 ST-segment elevation and T-wave inversion in right precordial leads, which is associated with an increased
Revised 4 February 2025 risk of ventricular fibrillation in the absence of structural heart disease. Despite advancements in understand-
Accepted 20 February 2025 ing its epidemiology, pathophysiology, and treatment, there is considerable variability in how sports cardiol-
ogists approach BrS. This expert opinion by the Italian Society of Sports Cardiology (SICSPORT) aim to review
the current definition, diagnosis, epidemiology, genetics, risk stratification, and treatment of BrS and provide
guidance for sport eligibility provides guidance for sports doctors and cardiologists in assessing competitive
sports eligibility in athletes with BrS. A multiparametric approach to diagnosis and risk stratification is
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recommended, noting that the presence of a Brugada ECG pattern (BrP) does not confirm a BrS diagnosis. The
risk of sudden cardiac death (SCD) is low in asymptomatic individuals with type 1 BrP, especially those with
a drug-induced pattern. Pharmacological testing is not required for type 2 or 3 patterns without other risk
factors. Low-risk individuals do not require therapy, while intermediate or high-risk patients may need phar-
macological treatment, ICD implantation, or ablation. Asymptomatic individuals with type 2 or 3 BrP, no fam-
ily history of SCD, and no other risk factors may be eligible for competitive sports, as well as asymptomatic
type 1 BrP without risk factors and negative electrophysiological study. Conversely, sports eligibility should
be denied in patients with BrS who have a history of syncope or cardiac arrest (high-risk subjects), regardless

of ICD presence.
© 2025 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Introduction

absence of overt signs of structural heart disease.! Although the
association between right bundle branch block, ST-segment

Brugada syndrome (Brs) is characterized by a typical electro-
cardiogram (ECG) pattern of coved ST-segment elevation with
T-wave inversion in right precordial leads and an increased risk
of ventricular fibrillation typically occurring during sleep, in the
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elevation, and sudden cardiac death (SCD) was described by the
Brugada brothers in 1992 and named after their observation,’
Andrea Nava and coworkers in Padua had already recognized
the main clinical features of the disease in 1989.° Nowadays,
BrS is regarded as 1 of the most common causes of SCD in
the young, with higher prevalence in young to middle-aged
males.

0002-9149/© 2025 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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Over the last 35 years, significant progresses have been made in
understanding the epidemiology, pathophysiology, clinical character-
istics, risk stratification, and treatment of BrS.! In particular, step for-
wards have been made® in a better definition of the diagnostic
criteria and how the possible therapeutic options have evolved dur-
ing recent years. Regarding diagnosis, the Shangai BrS score (a clinical
instrument including clinical/family history and genetic information
in addition to the ECG repolarization pattern) has been introduced to
avoid overdiagnosis of BrS in subjects with isolated sodium channel
blocker-induced ECG pattern (BrP).> Regarding treatment options,
catheter ablation of the right ventricular outflow tract epicardium
was recently demonstrated to safely and effectively suppress ventric-
ular fibrillation (VF) recurrences® and should be offered to BrS
patients with recurrent VF episodes according to the 2022 European
Society of Cardiology (ESC) guidelines for the management of
patients with ventricular arrhythmias.”

Despite these considerable advances, management of BrS patients
in sports cardiology remain controversial, especially the safe pre-
scription of physical exercise and the competitive sports eligibility,
which have been scarcely investigated.® There are relevant differen-
ces concerning competitive sports eligibility being the 2020 ESC
guidelines on sports cardiology’ more “permissive”, and the 2023
Italian sports cardiology guidelines (COCIS protocols)'® more restric-
tive. In this expert opinion statement of the Italian Society of Sports
Cardiology (SICSPORT), we aim to provide a comprehensive review of
the current definition, diagnosis (including the indications for and
pitfalls of sodium channel blocker challenge), epidemiology, genetics,
risk stratification (including recommendations for electrophysiology
study), treatment of BrS (including indications for defibrillator
implantation and catheter ablation), and finally, the sports cardiology
perspective to streamline decisions regarding competitive sports eli-
gibility in patients affected by BrS.

Brugada Patterns and Brugada Syndrome in Athletes

The Brugada ECG pattern is characterised by ST elevation in leads
V1-V3 with an incomplete right-bundle-branch block appearance.
This pattern may be constantly present or intermittent. In some
cases, it can appear as response to some drugs as the IC antiarrhyth-
mic drugs or during fever.''"'® Three different kind of the Brugada
ECG patterns have been described (Figure 1)'13;

Type 1: ST elevation with at least 2 mm J-point elevation and a
gradually descending ST segment followed by a negative T-wave.

Type 2: at least 2 mm ]-point elevation and at least 1 mm ST eleva-
tion with a positive or biphasic T-wave.

Type 3: less than 2 mm J-point elevation and less than 1 mm ST
elevation.

A first fundamental key-point, especially in long-limbed subjects,
is represented by the distinction of incomplete right-bundle branch
block from possible type 2 or 3 Brugada pattern. In these cases, the
right interpretation of the surface electrocardiogram, in association
with correct positioning of the precordial electrodes, can resolve
most doubts (e.g., by measuring the 8 angle).'®

In asymptomatic subjects, the finding of a Brugada ECG pattern is
not equivalent to diagnosing the syndrome. BrS is characterized not
only by the electrocardiographic pattern, but also by malignant
arrhythmias and/or the risk of SCD.

Epidemiology

The worldwide incidence of BrS is estimated around 0.05%, while
Brugada pattern (BrP) is more common, ranging from 0.12 to 0.8%,
with age- and sex-related incomplete penetrance and variable
expressivity.'* Ethnic and sex differences in the prevalence of BrS
exist. A meta-analysis of 28 articles with a total population of

369,068 individuals reported the highest prevalence in Asian subjects
(1.8 per 1,000 (95% CI, 1.0-2.6) in particular South East Asia subjects
(3.7 per 1,000, 95% CI, 0.7-6.7)."° Thailand showed the highest pooled
prevalence of 6.8 per 1,000 (95% CI: 0.5-13.2), which was 14 times
higher than the worldwide prevalence,'® as reported also by Rattana-
wong et al.'® in a population of healthy young to middle age individu-
als, both for BrS (0.41%; 95% CI, 0.21-0.78) and Type 2/3 BrP (0.86%;
95% (I, 0.58%-1.38%). The pooled prevalence of BrS in Caucasian sub-
jects was 0.2 per 1,000 (95% CI, 0.0-0.3), 9 times less frequent than in
Asian subjects and it increases with age, in fact in a study of 47,000
Austrian males was only 0.002%.'7 The lowest prevalence was
reported in Australian subjects 0.002 per 1,000 (95% CI, 0.0-0.1) and
in subjects from North Africa (0 per 1,000).1° The pooled prevalence
of Type 2/3 BrP was as higher as 6.1 per 1,000 (95% CI, 5.0-7.1),"°
with a similar trend based on ethnicity: 8.3 per 1,000 (95% CI, 6.1-
10.5) in Asian, 6.9 per 1,000 (95% CI, 4.7-9.2) in Caucasian, and 0.07
per 1,000 (95% CI, 0.0-0.1) in Hispanic subjects. Both the BrS and BrP
are more prevalent in males 0.6, 95% CI, 0.2-1.0 and 10.5, 95% CI, 7.5-
13.5, respectively, than in females 0.1, 95% CI, 0.0-0.2 and 3.7, 95% (I,
2.1-5.3, respectively.'® It is important to distinguish between the BrS
and the phenocopies'®. Several metabolic conditions (for example
hyperkalemia, hyponatremia, hypercalcemia), ischaemic injuries
(isolated right ventricular infarction, inferior myocardial infarction),
myocardial/pericardial inflammatory disease, external mechanical
compression (due to pectus excavatum, mediastinal masses) can pro-
duce a BrP.'®

The presence of a Type 2/3 BrP is not diagnostic alone for BrS and
it has been described as highly prevalent as 12% in the athletic popu-
lation, especially in endurance athletes, partially linked to the
extreme exercise-induced right ventricular (RV) enlargement.'®
Common features for BrP and early repolarization are the male preva-
lence, vagal influence and normalization with quinidine. Moreover,
improper recording of the ECG with high pass filtering and high
placement of the precordial lead can cause a rSr’ pattern, but not a
baseline Type 1 BrP, in athletes and in the general population.”° Mis-
placed leads can generate the need of additional exams and unneces-
sary sport restriction, especially in tall endurance athletes.

Genetic testing in BRUGADA syndrome

Genetic testing for Brugada syndrome (BrS) is currently recom-
mended in subjects with (1) spontaneous or (2) pharmacologically
induced type I pattern, in association with clinical features (such as
polymorphic ventricular tachycardia, ventricular fibrillation, arrhyth-
mic syncope) or family history, to support the diagnosis.1 It should
be requested by a cardiologist or a physician with specific knowledge
in BrS, particularly after excluding phenocopies and known con-
founding factors.?!

Genetic testing aims to confirm the clinical-instrumental diag-
nosis of BrS and to identify at risk family members by extending
the molecular analysis for the specific pathogenic variant identi-
fied (cascade screening). Nevertheless, this test, also because of
the low diagnostic yield, has a limited value for risk stratification,
which mainly remains based on clinical-anamnestic-instrumental
characterization.”

Currently, the SCN5A gene, which encodes for the o subunit of the
sodium channel NaV1.5, is the main BrS gene analyzed in a clinical
diagnostic setting, with a detection rate for pathogenic or likely path-
ogenic variants not exceeding 21%.?>?> At the same time, however,
also many variants of uncertain significance, even in the SCN5A gene
alone, are identified because of high allelic heterogeneity. Therefore,
to obtain reliable reports it is advisable to refer to laboratories with
high research expertise and particular experience for this specific
test.>#?° Recent studies have indeed demonstrated how a good inter-
pretation of the variants, supported by functional studies, can lead to
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Figure 1. Graphical abstract: Management of Brugada syndrome in sports cardiology, sports eligibility and risk stratification. ECG = electrocardiogram; EP = electrophysiological

study; ICD = implantable cardiac defibrillator; ICS = intercostal space; RF = risk factors;
of FreeDigitalPhotos.net.

a significant contribution to the genetic diagnosis by identifying
patients with increased risk of ventricular arrhythmias.”® Over the
years, other minor disease-genes have been associated to BrS, but to
date the lack of clear scientific evidence (functional studies, popula-
tion data and segregation analyses) suggests their analysis only in
research rather than clinical settings.>>?’ In some cases, such as CAC-
NA1C gene encoding the Cav1.2 calcium channel, BrS may be associ-
ated with other features such as short-QT, warranting appropriate
genetic testing.?®?° Other genes are very rarely implicated, despite a
high rate of variants of uncertain significance emerging at genetic
testing, making it difficult to interpret at clinical level or for risk strat-
ification.”* This is 1 of the reasons why genetic testing indication
should be established as part of a genetic counseling, sharing in
advance appropriateness and genetic testing strategy with the refer-
ral cardiologist.

The European Society of Human Genetics (ESHG) recommends
performing genetic testing in highly specialized laboratories, in
which the interpretation of the genetic data is performed by experts
in that specific discipline. Furthermore, genetic testing must be part
of a process that includes genetic counseling.>® Objectives of this
counseling are the explanation of the limits of the test and the differ-
ent results that can be obtained (detection of a pathogenic variant,
absence of clinically actionable variants, identification of a variant of
uncertain significance), as well as clarifying that a negative result
does not rule out the condition. Laboratory test results should be ide-
ally linked to a letter written by a geneticist, which combine with the
report (of which it is an integral part), allows the above messages
to be explained in an understandable and explanatory way. This
approach allows to clarify, for example, the risk of transmission of
the variant to the family members and discuss the limits of genome
interpretation in case of a variant of uncertain significance, which
isn’t clinically actionable and requires re-evaluation over time. On
the contrary, the laboratory report must contain a detailed descrip-
tion of methods and full-blown information regarding the sensitivity
of the test, the coverage (if NGS based), which genes were sequenced
(both for NGS and Sanger sequencing or other techniques) and if
other techniques have been used for the identification of deletions/
duplications, if indicated.

VF = ventricular fibrillation; VT = ventricular tachycardia. Image of athlete courtesy

Recently, important studies are underway to try to fill the diag-
nostic gaps of single gene or multigene panels testing in BrS. An
example are the genome-wide studies exploring the polygenic bases
of BrS and highlighting the usefulness of the polygenic risk score
(PRS) as a support tool for the clinical characterization and manage-
ment of the disease, although not yet in a diagnostic setting.>'

Risk stratification and appropriateness of 1C test in sports cardiology

The risk of SCD in asymptomatic subjects with type 1 pattern is
low, particularly in subjects with drug-induced type 1 pattern.**?
Malignant arrhythmias in BrS typically appear at rest during phases
of bradycardia. In athletes’ setting, it is possible to assume that an
enhanced vagal reaction during recovery or predominant vagal
tone>* at rest may increase the susceptibility to develop arrhythmias
during recovery or at rest. However, there are no reports directly
linking exercise or sports with Brugada patterns and the demonstra-
tion of this correlation remains anecdotal or supposed®® and not
proved by prospective studies.

For example, in asymptomatic subjects with drug-induced type 1
(without family history, etc.) the risk of SCD is virtual.***” The same
applies to subjects with spontaneous type 1, asymptomatic, without
other risk factors and negative electrophysiological study.*®

It is necessary to pay attention to a correct prescription of the test
in asymptomatic athletes and without other risk factors, in order to
avoid excessively protective disqualifying attitudes. It therefore fol-
lows that in Sports Cardiology, but also in daily clinical practice, the
indication for sodium channel testing must be extremely stringent in
the following cases:”>°

(1) Subjects with type 2 or 3 pattern and family history of SCD.
(2) Subjects with type 2 or 3 patterns and syncope suspected of an
arrhythmic cause.

Pharmacological testing is not indicated extensively in all cases
with type 2 or 3 patterns or in doubtful cases in the absence of a fam-
ily history of SCD and syncope.*°
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In risk stratification, particularly useful in subjects with Brugada
type 2 or 3 pattern is the search during the variations of the circadian
rhythm, through the positioning of 12-lead ECG Holter monitoring
with modified position (Figure 2).%!

Additionally, several groups have studied the possible role of
exercise testing for risk stratification: an association has been
described between premature ventricular contractions (PVC) (in
parallel with ST augmentation) during the early recovery phase of
treadmill exercise testing (1.5 to 3 minutes) and future occurrence
of ventricular fibrillation.*” Other authors related S wave upslope
duration at peak exercise, ] point elevation in AVR more than 2mm
during late recovery and delayed heart rate recovery with future
arrhythmic events.*> However those evidences are related to retro-
spective studies and for these reasons prospective validation of these
models is required.

Recently 2 different scores have been proposed for risk stratifica-
tion in BrS: Sieira and Shanghai Score *** (see Tables 1 and 2). Both
scores combine a series of information (ECG pattern, personal and
family history, etc) to identify 3 different risk categories (low-risk,
high-risk and doubtful risk). However, some differences can be found
between these risk stratification scores; for example Sieira score
includes electrophysiological study results (2 points in case of ven-
tricular vulnerability), while Shanghai score concerns more detailed
questions about family history and attributes a minimal value to
genetic test positivity.

“

Table 1
The risk score according to Sieira et al.**

Scoring factors

Spontaneous type 1 ECG pattern =1
Sudden death family history = 1
Syncope = 2

Sinus node dysfunction =3

EPS inducibility = 2

Cardiac arrest = 4

Risk grading:

Low risk 1

High risk >4

Doubtful risk (grey zone) 2-4

Several scoring factors, with different relative
weight, can be combined to estimate individual
risk in subject with Brugada syndrome.
EPS = electrophysiological study.

Treatment: role of drugs, ICD implantation and cardiac ablation

Treatment of Brugada patients is a very complex issue, at present.
First, it is important to remark that a large number of subjects, which
show a low arrhythmic risk, need no pharmacological nor other ther-
apies. The crucial points in this low-risk population are: (1) to avoid
drugs that may induce ST-segment elevation in right precordial leads

Figure 2. Position of a 12 leads ambulatory ECG in an athlete with suspected Brugada pattern. All 6 precordial leads are positioned in the right and left parasternal lines. V1-V2 leads
are applied in the 2" intercostal space. The following couples V3-V4 and V5-V6 are positioned moving down of 1 and 2 spaces (respectively in the 3" and 4™ intercostal space). This
configuration maximizes the possibility to disclose the dynamic appearance of a type 1 Brugada ECG pattern.
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(http://www.brugadadrugs.org), (2) to avoid cocaine, cannabis, and
excessive alcohol intake, (3) to treat of fever with antipyretic drugs.”

Moving from this statement, any consideration about drugs, ICD
implantation or cardiac ablation must be deserved to intermediate or
high-risk subjects.

Role of drugs

Quinidine is the most investigated antiarrhythmic drug (AAD) in
Brugada syndrome (BrS). Quinidine has been historically classified
among the class I (membrane stabilizing), AAD within the Vaughan
Williams classification, because it blocks the rapid sodium channel
(INa) in the activated state with a high relative blocking potency.
However, this kind of classification can be misleading, since numer-
ous other cardiac channels and receptors are blocked by quinidine
(Tto, IK1, IKr and IKs), well explaining its potential usage in different
clinical settings, but also its potential for pro-arrhythmic effects.®

Several small studies showed a potential efficacy of quinidine in
the secondary prevention of ventricular arrhythmias (VA) in Brugada
syndrome. These studies enrolled patients with previous cardiac
arrest, already implanted with an ICD, proving the ability of the drug
to prevent or significantly reduce arrhythmic events.*”~>°

Quinidine has been also evaluated as a possible prophylactic
choice for asymptomatic patients, with spontaneous coved type ECG
and VA induction at electrophysiological study (EPS).>°~>* Indirect
evidence of its value was given by the prevention of a second VF
inducibility when a VA was inducible at basal EPS. However, the low
incidence of spontaneous arrhythmic events in this kind of group
does not allow to definitely proving its efficacy; on the other hand,
quinidine therapy presents a relatively high incidence of minor side
effects (usually diarrhoea) that can lead to drug discontinuation.
Finally the possible pro-arrhythmic effect (torsade de pointes) should
always weighted before to start drug administration.>>

Following these small evidences and according to 2022 ESC guide-
lines, quinidine should be considered in patients with BrS who
should receive an ICD but have a contraindication, decline, or have
recurrent ICD shocks (class I1a; level of evidence C).”

Additionally, it appear reasonable to use quinidine as pharmaco-
logical option in BrS, to prevent atrial fibrillation recurrences, the
alternative being represented by catheter ablation.”®

Another drug with possible antiarrhythmic effect in Brugada syn-
drome has been reported: isoproterenol. The efficacy of isoproterenol
infusion in the suppression of electrical storms in BsS was well
evaluated®”® and its use in this context is supported by the most
recent ESC guidelines (class Ila; level of evidence C).”

Implantable cardioverter defibrillator implantation

The Implantable cardioverter defibrillator (ICD) is the most effec-
tive therapy for prevention of sudden cardiac death (SCD). However,
the survival benefits guaranteed by ICD therapy may be paralleled>®
by a significant incidence over time of lead-related complications or
inappropriate discharges, especially in young subjects and athletes,
which may increase long-term morbidity and mortality.®°

Patients with aborted cardiac arrest or documented spontaneous
sustained VT (secondary prevention) are clearly at high risk for SCD
and for them an ICD indication is clear (class I - level of evidence C).!

The difficulty concerns the “grey zone” composed of asymptom-
atic patients with a spontaneous type 1 ECG pattern. Their risk
appears quite low and quantifiable between 0.5% and 1% per year®?;
however, a relatively low annual risk may implicate, especially for
young subjects, a relatively high risk over time. For these patients
current ESC guidelines suggest that an ICD implantation should be
considered in case of an arrhythmic syncope (class Ila — level of evi-
dence C); moreover, ICD implantation may be considered in selected

Table 2
The Shanghai risk score.*®

ECG pattern (V1-V3 in [I-1V intercostal space)

Spontaneous type 1 ECG pattern = 3.5

Type 1 ECG pattern during fever = 3

Drug induced type 1 ECG pattern = 2

Clinical history

Cardiac arrest =3

Nocturnal agonal breathing = 2

Syncope for suspected arrhythmia = 2
Syncope for doubtful mechanism = 1

AF/atrial flutter occurring before 30 years = 0.5
Family history (I and II degree relatives)
Confirmed Brugada syndrome =2

Cardiac arrest in suspected Brugada syndrome = 1
Sudden death before 45 years = 0.5

Genetic test

Positive genetic test = 0.5

Risk grading:

Low risk <4

High risk >6.5

Doubtful risk (grey zone) 4-6.5

Several scoring factors, with different relative weight,
can be combined to estimate individual risk in subject
with Brugada syndrome. AF = atrial fibrillation.

asymptomatic BrS patients with inducible VF during PES using up to
2 extrastimuli (class IIb — level of evidence C).” In this latter case,
however, it appear reasonable to involve the patient in a shared deci-
sion-making process, as decisive evidence is currently lacking.

Because the first objective of ICD therapy consists in the preven-
tion of SCD, without exposing the patients to potentially lethal com-
plications, all efforts should directed to implant the safer device,
reducing the risk of electrode and device-related side effects. The
present availability of subcutaneous ICD (S-ICD) that guarantees pro-
tection from SCD while minimizing the risks of intravascular lead
infection or failure offers an advisable alternative to the traditional
ICD in young patients with BrS (when cardiac stimulation is not
required).®®

Cardiac ablation

Epicardial ablation of the arrhythmogenic substrate in the right
ventricular outflow tract area has been proposed and was first per-
formed by Nademanee and colleagues in 2011.°* They treated 9
heavy symptomatic patients with recurrences of ICD interventions.
After ablation of an area with abnormal low amplitude QRS voltages
and late to very late (>200ms) fractionated activity, in 8 patients
the ECG normalized, and recurrence of arrhythmic events was
successfully prevented. For such critical patients this procedure
may be useful and current ESC guidelines’ remark its possible role
(class IIA — level of evidence C).

Moreover, Pappone and colleagues extended this epicardial
approach also to 135 asymptomatic patients. They described disap-
pearance of the typical ECG pattern after the procedure and that it
was no longer elicitable by ajmaline or flecainide exposure.®® The
exact role for epicardial ablation remains to be established. However,
the weight of the potential complications (e.g., damage to the coro-
nary arteries or cardiac tamponade) and the relatively low event rate
in asymptomatic patients raises ethical questions about this prophy-
lactic approach. Current ESC guidelines’ strongly confirm this con-
cept and, at present, this type of treatment in asymptomatic subjects
should be discouraged (class IIl — level of evidence C).

Competitive sports eligibility of Brugada syndrome

The classification of sports based on cardiovascular involvement
serves as crucial starting point for establishing eligibility criteria,
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particularly in individuals with heart disease or abnormalities. This
classification is based on the acute physiological responses of the
heart and blood vessels to physical activity, the specific adjustments
required by each sport or discipline, and the long-term adaptations
that result from consistent exercise or training® (Table 3): group A
includes sports where excellence is attributed to the athlete’s techni-
cal skills, with moderate increases in heart rate (HR) and blood pres-
sure (BP); group B (power sports) is characterized by anaerobic
energy utilization, leading to brief BP spikes but only modest HR
increases; group C encompasses sports that combine aerobic and
anaerobic metabolism, leading to intermittent increases in preload
(and/or after load) with intense periods of activity alternating with
recovery phases; finally group D (endurance sports) is characterized
by isotonic-dynamic muscular activity, predominantly powered by
aerobic energy, which results in an increased cardiac output.

At variance with many other substrates of sudden cardiac death,
ventricular arrhythmias in patients with Brugada syndrome do not
typically occur during exercise but are instead favored by vagal stim-
ulation. This justifies the more liberal approach of sports cardiology
guidelines® regarding eligibility to competitive sports of patients
with Brugada syndrome compared to other inherited cardiovascular
diseases. However, it should be emphasized that this view is not
shared by the entire medical community, as some believe that the
neuroautonomic remodeling caused by prolonged training with
heightened vagal activity may increase the propensity to ventricular
fibrillation.

According to the 2020 ESC sports cardiology guidelines,” asymp-
tomatic patients with either a drug-induced or spontaneous type 1
Brugada ECG participation in competitive sports may be considered,
with the exception of activities associated with an increase in core
temperature >39° (e.g., endurance events under extremely hot and/
or humid conditions) (class IIB). In patients who received an ICD for
secondary prevention, return to play may be considered after 3
months without events.

Similar to the ESC guidelines, also the 2015 AHA guidelines®®
suggest that asymptomatic patients with BrS (class IIA) or symp-
tomatic patients after 3 months since the last event (class IIB) may
participate in competitive sport respecting precautionary meas-
ures (avoidance of hyperthermia, avoidance of hyperthermia,
availability of an automated external defibrillator...). Although
both the AHA and ESC guidelines appear very permissive, it must
be underlined that a class IIB recommendation implies that
experts ‘opinions and evidence were not unanimous. The 2024
HRS expert consensus statement®’ appears even more permissive
on the topic: the focus is pointed just to the avoidance of arrhyth-
mia triggers including sodium-channel blocking drugs, alcohol,
and heavy meals (class IB) and aggressive treatment of fever (class
IC with limited data) and avoidance of hyperthermia (IC for expert
opinion) including taking precautions to prevent overheating par-
ticularly for prolonged endurance exercise in warm climates. Fur-
thermore, the statement assesses that in athletes with inherited
arrhythmia syndromes who have received a clinically indicated
ICD, sports participation is reasonable: however is important to

Table 3
classification of sports activities based on cardiovascular involvement
(adapted from COCIS 2024'°)

GroupA  GroupB  GroupC Group D
(Skill) (Power)  (Mixed) (Endurance)
Heart rate +[++ ++ [+ T+t
Blood pressure + +H+ ++ ++
Cardiac output + ++ ++ o
Cardiac remodelling - + ++ +++

underline that, even in this case, the class IIA is combined with a
level of evidence B that derives from nonrandomized studies.®-%°

Approximately 35 years after its first publication in 1989, the
Italian Society of Sports Cardiology and the Italian Federation of
Sports Medicine (FMSI), in collaboration with other leading italian
Cardiological Scientific Associations (ANCE — National association of
Outpatient cardiology, ANMCO — National association of inpatient
cardiology, SIC — Italian Society of cardiology), presented the 2023
version of the Cardiological Guidelines for competitive Sports eligibil-
ity.'° This update included, for the first time, class of recommenda-
tions and levels of evidence, offering a comprehensive and detailed
guide for the participation of athletes with heart disease in sports.
This last version of COCIS,'” in the evaluation of athletes with BrS,
suggests a multiparametrical approach to risk stratification by using
electrocardiographic risk factors (i.e., sinus node dysfunction, atrio-
ventricular or intraventricular conduction delays, fragmented QRS,
slurring or notching of the QRS in the infero-lateral leads without ST-
segment elevation, disclosure of a type 1 pattern or increase in the
degree of J-point elevation in the recovery phase of exercise testing)
and score systems such as the Sieira*' and Shangai*? scores.

ESC sport cardiology guidelines? and 2024 HRS expert consensus
statement®’ illustrate a shared decision-making approach to return
to play: from this perspective, the athlete should be provided with
the most comprehensive information about his medical condition
and the potential risks of returning to sports. Additionally, the physi-
cian should also share any uncertainties due to the lack of scientific
evidence. Based on this understanding, the athlete can then decide
whether or not to resume sports activities. This approach, reasonable
in many aspects in those countries having a more liberal approach to
competitive sport practice, is, however, not sharable by COCIS 2024
guidelines'?: the Italian legislative framework, since 1982, requires
medical certification for participation in competitive sports. This situ-
ation, implying potential medical liability in the event of adverse
occurrences related to competitive sports, necessitates a more cau-
tious approach when evaluating competitive sports eligibility, espe-
cially when strong scientific evidence are lacking.

In line with these concepts, considering the absence of certainties
derived from randomized trials, and principally based on expert con-
sensus and limited data, the Italian guidelines recommend (Table 4)
to grant eligibility (class IC) in asymptomatic athletes with negative
family history of premature sudden death, drug-induced type 1 ECG
and no other arrhythmic or electrocardiographic risk factors. The
same applies to athletes with asymptomatic spontaneous type 1 ECG

Table 4
Italian recommendations for cardiovascular eligibility to competitive sports (COCIS)
in cases of Brugada syndrome

CLASS  LoE

Eligibility may be granted: 1 C
* in asymptomatic subjects with ECG pattern type 2 or 3, in
the absence of family history of sudden death and other risk
factors
* In asymptomatic subject with ECG pattern type 1, without
risk factors and negative EPS
Eligibility may be granted in asymptomatic subject with Il C
spontaneous ECG pattern type 1 and low risk (no family
history for sudden death and/or Brugada syndrome, etc..)
Eligibility should be denied in subject with doubtful/high
risk score, but some individual exceptions can be evaluated
in High Qualified Medical Centers
Eligibility must be denied in Brugada subject with suspected 1 B
arrhythmic syncope or cardiac arrest and type 1 ECG pat-
tern (spontaneous or drug induced).
ICD implantation (when indicated) does not allow revising
eligibility criteria.

LOE = level of evidence; ICD = implantable cardioverter defibrillator.
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pattern, no other risk factors and negative electrophysiological study
for ventricular fibrillation inducibility.

For asymptomatic patients with spontaneous type 1 pattern who
had not undergone electrophysiological study, sports eligibility may
still be granted (class IIC) provided no other risk factors listed in the
Sieira and Shangai scores are present. In asymptomatic patients with
risk factors, eligibility should normally not be granted with possible
exceptions that should be considered on a case-by-case basis after
evaluation in experienced centers (class IIC).

Finally, patients with Brugada syndrome and a history of syncope
of possible arrhythmic origin or cardiac arrest sports eligibility should
be denied, irrespective from the presence of an ICD (class IIIB).

Conclusion

The discovery of a Brugada ECG pattern in the setting of sports
cardiology may sometimes open challenging questions. However, the
finding of an isolated Brugada ECG pattern does not allow to diagnos-
ing the syndrome. This latter condition results from the combination
of the electrocardiographic pattern to malignant arrhythmias and/or
risk factors of sudden death. The Sieira** and Shangai*® scores appear
very helpful to avoid overdiagnosis of BrS in subjects with an isolated
ECG pattern, and to stratify arrhythmic risk.

The risk of sudden death in asymptomatic subjects with type 1
pattern is generally low, in particular in case of drug-induced type 1
pattern. Pharmacological testing to induce type 1 ECG is not exten-
sively indicated in all cases with type 2 or 3 patterns, in the absence
of other risk factors. The largest number of “Brugada” subjects, which
show a low arrhythmic risk, need no specific therapies. For this rea-
son, any consideration regarding drugs, ICD implantation or cardiac
ablation must reserve to intermediate or high-risk subjects.

Competitive sports eligibility may be granted in asymptomatic
subjects with ECG pattern type 2 or 3, in the absence of family history
of sudden death and other risk factors. The same can be applied in
case of asymptomatic subject with ECG pattern type 1, without risk
factors and negative electrophysiological study, given its high nega-
tive predictive value. On the other side, in patients with BrS and a his-
tory of syncope or survived from aborted sudden death, sports
eligibility should be denied, irrespective from the presence of an
implantable cardiac defibrillator (according to the Italian law).
Doubtful cases (grey zones) should be referred to High Qualified
Medical Centres for an individual and thorough evaluation of
arrhythmic risk and subsequent decision about eligibility.

Invasive therapies, such as epicardial ablations, should be limited
to highly symptomatic subjects, or aborted sudden death survivors;
ablation is not indicated merely to obtain eligibility.
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