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ABSTRACT

The COCIS 2023 guidelines represent the latest update on competitive sports eligibility for athletes with heart disease, developed by the Italian
Society of Sports Cardiology and associated medical societies. These updated guidelines reflect advancements in cardiology and sports medicine
and introduce clear class of recommendations and levels of evidence for assessing athletes with heart disease. This document focuses on the dif-
ferences between the 2023 and 2017 versions, particularly regarding athletes with arrhythmias. The guidelines integrate new scientific evidence,
including modifications to criteria for specific arrhythmic conditions like Wolf-Parkinson-White (WPW) Syndrome, Brugada Syndrome, long
QT syndrome (LQTS), and premature ventricular beats (PVBs). Updates on the return-to-play timing after successful catheter ablation are also
included. Key updates include the revised arrhythmic risk thresholds for WPW syndrome; these guidelines also expand recommendations for
asymptomatic pre-excitation cases. In Brugada Syndrome, eligibility remains dependent on the presence of malignant arrhythmias and genetic
risk factors, with scoring systems to aid risk stratification. For LQTS, eligibility is reconsidered for asymptomatic individuals with a negative
phenotype and a positive genotype, with beta-blocker use. Additionally, the management of PVBs is refined, with new criteria for further investi-
gation and risk assessment. COCIS 2023 introduces a more nuanced, evidence-based approach to the eligibility of athletes with arrhythmias. The
guidelines provide clinicians with detailed recommendations for managing a variety of arrhythmic conditions. As scientific research advances,
these guidelines will continue to evolve, ensuring safe athletic participation for individuals with cardiovascular conditions.

(Cite this article as: Sciarra L, Scara A, Biffi A, Castelletti S, Corrado D, Dello Russo A, et al. Italian guidelines for competitive sport eligibility
(COCIS): what are the new indications in the updated 2023 version for the evaluation of athletes with arrhythmias? J Sports Med Phys Fitness
2025;65:826-33. DOI: 10.23736/S0022-4707.25.16910-7)
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OCIS 2023! represents the latest version of the Italian ogy (SIC Sport) and the Federation of Sports Medicine
cardiological guidelines for competitive sports eligi- (FMSI), in collaboration with three other Italian cardio-
bility, presented by the Italian Society of Sports Cardiol- logical scientific societies: ANCE (National Association
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of Outpatient Cardiology), ANMCO (National Associa-
tion of Inpatient Cardiology), and SIC (Italian Society of
Cardiology). This updated version incorporates the latest
advances in cardiology and sports medicine, supersedes
the previous guidelines (COCIS 2017), and provides com-
prehensive and detailed recommendations for the partici-
pation of athletes with heart disease in sports.!-

This document will analyze the main differences be-
tween the latest version (2023) and the previous one
(2017) on a specific topic: indications for competitive
sports eligibility of athletes with arrhythmias. However,
it is important to highlight a significant novelty of the up-
dated version: for the first time, this document includes the
class of recommendation and the level of scientific evi-
dence, facilitating the interpretation and application of the
guidelines in clinical practice. The indications for sports
participation are divided into three classes of recommen-
dation as follows (Table I):

* class I: there is evidence and/or general agreement
that a given competitive sport is safe, beneficial, useful,
and effective. For these reasons, the athlete can participate
in competitive sports;

* class II: there is conflicting evidence and/or a diver-
gence of opinion about the usefulness/effectiveness of the
given competitive sport. For these reasons, the athlete may
participate in competitive sports after an individualized
evaluation;

* class III: there is evidence or general agreement that
the given competitive sport is potentially harmful. For
these reasons, the athlete cannot participate in competitive
sports.

The levels of evidence are distinguished as follows:

¢ level A: data derived from multiple randomized clini-
cal trials or meta-analyses;

¢ level B: data derived from a single randomized clini-
cal trial or large non-randomized studies;

¢ level C: consensus of experts and/or small studies,
retrospective studies, and registries.

SCIARRA

Eligibility for competitive sports in patients
with arrhythmias: general criteria

In line with the previous edition, the latest version of CO-
CIS! strongly emphasizes the concept that sports practice
should be encouraged to promote health. The primary fo-
cus is to identify cases where heart disease, non-compati-
ble with sport, is present and may increase the risk of com-
plex arrhythmias or sudden death. It should be taken into
account that according to the Italian law, in our country
since 1982, eligibility to competitive sport practices needs
to be certified by a “specialist in sport medicine.”

Eligibility is determined based on several general cri-
teria:

* the risk that an arrhythmia may cause significant he-
modynamic repercussions (excessively high or low heart
rate) during sporting activity, recovery, and/or at rest;

* the risk that an arrhythmia may lead to pre-syncope,
syncope, and/or cardiac arrest;

* the possibility that sporting activity may adversely
affect the substrate (anatomical or electrophysiological)
of the arrhythmia, worsening or accelerating a potential
pathology.

However, the judgment of eligibility may vary depend-
ing on the sport practiced. The different cardiovascular
demands and the inherent risks of each sport remain the
most important determinants. For example, in sports with
inherent traumatic risks, even a benign loss of conscious-
ness can result in serious adverse events for the athlete
and/or spectators. Athletes with non-physiological ar-
rhythmias and/or significant symptoms (such as syncope
or tachycardia), where arrhythmic heart disease or an ar-
rhythmia incompatible with sports is suspected, must be
suspended from competition until the completion of in-
vestigations.>-7

When eligibility for competitive sport cannot be grant-
ed, it is crucial to follow the patient over time and encour-
age them to engage in physical activity through the safest

TABLE L.—Key points from the COCIS 2023 guidelines, focusing on the recommendations and levels of evidence for competitive sports

eligibility in athletes with heart disease.

Class Description Indication

Class I There is evidence and/or general agreement that the sport ~ The athlete can participate in competitive sports
is safe, beneficial, and effective

Class 11 There is conflicting evidence and/or divergence of opinion The athlete may participate in competitive sports after an
about the usefulness/effectiveness of the sport individualized evaluation

Class III There is evidence or general agreement that the sport is The athlete cannot participate in competitive sports

potentially harmful
Level of evidence A
Level of evidence B
Level of evidence C

Data derived from multiple randomized clinical trials or meta-analyses
Data derived from a single randomized clinical trial or large non-randomized studies
Consensus of experts and/or small studies, retrospective studies, and registries
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program, according to the type of heart disease discovered:
i.e., physical exercise prescription.

Building on these general indications, the latest ver-
sion of COCIS 2023 incorporated new scientific evidence
and modified some specific recommendations regarding
eligibility for patients with suspected or documented ar-
rhythmias. Recommendations for return to play after car-
diac ablation were also revised. These changes will be dis-
cussed in the following paragraphs.

Eligibility for competitive sports in patients
with arrhythmias: main novelties in COCIS 2023

Wolf-Parkinson-White Syndrome

The -Parkinson-White (WPW) pattern, characterized by a
short PR interval (less than 120 msec) and a typical delta
wave (slurred upstroke or downstroke of the initial part of
the QRS complex), results from the presence of an anoma-
lous pathway (Kent bundle) with anterograde conduction
connecting the atria to the ventricles, bypassing the atrio-
ventricular (AV) node. Individuals with the WPW pattern
may suffer from various arrhythmias (WPW syndrome):
the most frequent type of arrhythmia is atrioventricular
orthodromic re-entrant tachycardia (AVRT), while anti-
dromic AVRT is very rare; pre-excited atrial fibrillation
(AF) may also occur.? In the latter case, in the presence of
a short refractory period of the Kent bundle, it may prog-
ress to ventricular fibrillation, leading to sudden death.’

A key difference in the latest version of COCIS! deals
with the revised values used to define the arrhythmic risk
associated with the refractory period (RP) of the Kent
bundle. In the previous version, an increased arrhythmic
risk was defined by: 1) presence of pre-excited AF with a
minimum R-R interval <250 ms at rest and <210 ms dur-
ing effort; 2) presence of 1:1 anterograde AV conduction
through the Kent bundle <250 ms at rest and <210 ms dur-
ing effort, during an electrophysiological study (transve-
nous or transesophageal); 3) presence of an effective RP
of the Kent bundle <250 ms at rest and <210 ms during
effort, during a transvenous or transesophageal electro-

NOVELTIES FROM COCIS 2023 FOR EVALUATION OF ATHLETES WITH ARRHYTHMIAS

physiological study (EPS); 4) inducibility of AVRT at rest
or during effort.

The updated COCIS 2023,! in line with the 2019 ESC
guidelines for managing patients with supraventricular
tachycardia,!0 revised these cutoff values (Table II). Ac-
cording to the new guidelines, if pre-excited AF is induc-
ible at EPS with a minimum R-R interval between pre-ex-
cited beats <250 ms at rest and/or during effort (or isopro-
terenol infusion), eligibility must be denied. Conversely, if
during EPS, pre-excited AF is inducible with a minimum
R-R interval >250 ms at baseline and/or during effort (or
isoproterenol infusion), eligibility should be granted. The
same applies if 1:1 conduction through the anomalous
pathway is interrupted with an atrial pacing cycle length
>250 ms (at rest) and/or the effective refractory period of
the anomalous pathway is >250 ms at rest and/or during
effort (or isoproterenol infusion).

In summary, the cutoff of 250 ms (even for induced
pre-excited AF or effective RP) has been adopted, regard-
less of whether the individual is at rest or under effort (or
pharmacological stress with isoproterenol), to identify in-
creased arrhythmic risk related to the presence of a Kent
bundle.

A second significant novelty concerns the approach to
subjects with asymptomatic pre-excitation. The first con-
sideration is that asymptomatic individuals, particularly
young individuals, are not guaranteed to remain symptom-
free over time. Additionally, evidence weakening the pre-
dictive value of non-invasive tests!! should be considered.
For this reason, COCIS 2023! expands the indications to
perform an EPS, either transesophageal or endocavitary, to
achieve better risk stratification. However, the document
emphasizes that catheter ablation should be reserved for
those at high arrhythmic risk, based on the inducibility of
re-entry arrthythmias and the evaluation of the anterograde
refractory period (RP) of the Kent bundle.

Recent studies seem to further support this kind of ap-
proach. For example, the historical belief that the sudden
disappearance of pre-excitation during an exercise test can
be used as a non-invasive marker of low arrhythmic risk
has been refuted. Additionally, recent evidence suggests

TABLE Il.—Comparison of the previous and the latest version of COCIS guidelines for arrhythmic risk related to the electrophysiological

characteristics of the Kent bundle.

At-risk Kent criteria

COCIS 2017 COCIS 2023 (following ESC 2019)

Minimum R-R interval during pre-excited AF
1:1 anterograde AV conduction through the Kent bundle
Effective RP of the Kent bundle

<250 ms at rest, <210 ms during effort
<250 ms at rest, <210 ms during effort
<250 ms at rest, <210 ms during effort

<250 ms at rest/effort (or isoproterenol)
<250 ms at rest/effort (or isoproterenol)
<250 ms at rest/effort (or isoproterenol)

AF: atrial fibrillation; AV: atrioventricular; RP: refractory period.
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that patients with an intermittent pre-excitation pattern can
exhibit effective refractory periods similar to those with
persistent pre-excitation.!12. 13

Brugada Syndrome and Brugada ECG patterns

Brugada Syndrome (BrS) is a hereditary condition char-
acterized by a typical electrocardiogram (ECG) pattern of
coved ST-segment elevation with T-wave inversion in the
right precordial leads (Brugada type 1), associated with an
increased risk of ventricular fibrillation, typically occur-
ring at rest, in the absence of overt signs of structural heart
disease.!4 This pattern may be persistent or intermittent,
and in some cases, it can appear in response to specific
triggers such as certain drugs (e.g., class I antiarrhythmic
drugs) or during fever.!5-17

The 2023 COCIS guidelines,! like the previous version,
emphasize that the presence of a Brugada ECG pattern in
asymptomatic individuals does not equate to a diagnosis of
Brugada Syndrome. The syndrome is defined not only by
the electrocardiographic pattern but also by malignant ar-
rhythmias and/or presence of risk factors of sudden death.
Furthermore, the guidelines stress that pharmacological
testing is not recommended for all cases with type 2 or 3
Brugada patterns or in ambiguous cases without a family
history of sudden death or syncope:!8 in fact, in those cases
the risk is very low.19-23

The updated COCIS version! reaffirms the eligibility
criteria adopted in the 2017 version without significant
modifications. However, to enhance the accuracy of risk
stratification and avoid overdiagnosis, it now recom-
mends considering one of two scoring systems: the Sie-
ira score or the Shanghai score. Both scores incorporate
factors such as ECG pattern, family history, symptoms,
etc., to classify patients into different risk categories

SCIARRA

(low, high, and doubtful). However, there are some dif-
ferences between the two scores. For instance, the Sicira
score includes results from electrophysiological studies
(e.g., 2 points for ventricular vulnerability), whereas the
Shanghai score places more emphasis on detailed family
history and assigns minimal points for positive genetic
tests.24. 25

Long QT syndrome

Long QT syndrome (LQTYS) is a genetic disorder that leads
to abnormal QTc interval prolongation. The most common
forms are LQT1, LQT2, and LQT3, which are associated
with dysfunctions in the IKs, IKr, and INa channels, re-
spectively. These three subtypes account for approximate-
ly 90% of LQTS cases. The risk of malignant ventricular
arrhythmias may increase in different situations: for ex-
ample, cardiac arrest can be triggered by stress in LQT1,
emotional stimuli in LQT2, or sinus bradycardia in LQT3.
The diagnosis of LQTS requires either a QTc duration of
480 milliseconds or more (regardless of symptoms) or a
Schwartz score of 3.5 or higher.2¢

The latest COCIS guidelines,! following the principles
of the previous version, stress that participation in com-
petitive sports is contraindicated for individuals diagnosed
with LQTS, even in the absence of documented ventricular
arrhythmias.2’” However, the new guidelines offer recom-
mendations for individuals with a diagnostic genotype for
LQTS but a negative phenotype (Table III). In these cas-
es, eligibility for sports participation may be considered
(Class 1I indication, Level B evidence) for asymptomatic
individuals receiving beta-blockers. The eligibility assess-
ment should also take into account the type of sport, the
specific genetic defect (LQT1, LQT2, or LQT3), family
history, and QTc values at rest and during/after physical

TABLE lIl.—this table shows a comparison of COCIS 2017 and 2023 about eligibility for competitive sports in subjects affected by long

OT (LOT) syndrome.

COCIS 2017

COCIS 2023 (with CoR and LoE)

All subject diagnosed with LTQ syndrome Class III B: all subjects diagnosed with LQT syndrome, whether due to positive genetic testing or the

(cQT >480 ms or cQT >460 ms and
arrhythmic syncope or Schwartz score
>3.5) must be disqualified

accumulation of clinical parameters must be disqualified, except in the specific cases listed below. This
restriction also applies to individuals diagnosed with short QT syndrome. It is important to note that the
disqualification does not directly represent an indication for an ICD implantation, nor should an ICD be

implanted solely to obtain sports eligibility

N.A.

Class II C: eligibility may be considered in subjects with mutations in genes associated with asymptomatic

LQT syndrome who have a negative or borderline phenotype while on beta-blocker therapy. The
evaluation process should begin with a detailed analysis of the type of sport and considerations related
to the current pharmacological treatment, particularly beta blockers. The decision must be highly
individualized, considering the specific type of LQTS (LQT1, LQT2, LQT3, etc.), family history,
cQT values at rest, during recovery after maximal EST and findings from ECG monitoring. Eligibility
decisions should be made by centers with great expertise in LQTS)

CoR: class of recommendation; LoE: level of evidence; cQT: corrected QT; EST: exercise stress test.
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exertion (e.g., using stress tests or 12-lead Holter moni-
toring). The document emphasizes that such evaluations
should be conducted in high-quality centers.

Premature ventricular beats

Sporadic premature ventricular beats (PVBs) occurring
within 24 hours are relatively common both in general and
athletic population, whereas frequent PVBs are less com-
mon. The latest COCIS version,! in line with the previous
releases, underscores that the prognosis of athletes with
PVBs is not determined by their frequency, except in cases
of “tachycardiomyopathy.” The key factor in prognosis is
the presence or absence of heart disease.28. 2% In cases of
underlying heart disease, the arrhythmic risk strongly de-
pends on the type of disease involved.

The new COCIS guidelines! confirm the concepts from
the previous version and remind us that primary cardiomy-
opathies and myocarditis are the most common conditions
found in athletes, particularly those under 35 years of age
with PVBs. Athletes with PVBs detected incidentally dur-
ing baseline ECG or exercise stress testing (EST) require
Level II diagnostic investigations, including echocardiog-
raphy, maximal exercise testing, and ambulatory ECG
monitoring. Level III tests, such as cardiac magnetic reso-
nance (CMR) or coronary CT scans, should be reserved
for selected cases.

A notable addition in the COCIS 2023! is that, for the
first time, the guidelines specifically address character-
istics suggesting a higher likelihood of underlying heart
disease, thus warranting Level III investigations (Table
IV). Certain features increase the risk of heart disease,3°
such as a family history of sudden cardiac death or cardio-
myopathy and the occurrence of syncope or presyncope.
ECG analysis plays a crucial role in the diagnostic pro-
cess: a detailed examination should focus on identifying
the origin of the PVBs and detecting anomalies indicative

NOVELTIES FROM COCIS 2023 FOR EVALUATION OF ATHLETES WITH ARRHYTHMIAS

of heart disease. For example, PVBs with an intermediate
axis or higher, especially with a right bundle branch block
(RBBB) pattern in V1 and a wider QRS duration (>130
ms), or PVBs with multiple origins, suggest a higher prob-
ability of heart disease. Conversely, a thorough analysis
of the native QRS and T-wave morphology is essential.
For example, PVBs with a left bundle branch block and
intermediate axis, along with a negative T-wave in V1-V3
leads, raise suspicion for right arrhythmogenic cardio-
myopathy. A recent study supports this analytic approach
in predicting left ventricular scar when RBBB PVBs are
found in athletes.3!

An increase (or persistence) of PVBs during a maximal
ECG test, along with their reproducibility, is another mark-
er of greater heart disease risk.29 Additional predictive fac-
tors include the complexity of the arrhythmic burden, such
as non-sustained ventricular tachycardia (NSVT), short-
coupled beats, or R/T phenomena, which further elevate
the likelihood of underlying cardiac disease.

Lastly, the 2023 COCIS! introduces a flowchart to sim-
plify the diagnostic workflow for evaluating athletes with
PVBs (Figure 1). This chart highlights the enhanced role
of anamnesis, physical examination, blood tests, echocar-
diography, 24-hour ambulatory ECG, and maximal exer-
cise stress tests as first-line evaluation tools. Additional
tests, such as CMR, coronary CT scan, endocardial volt-
age mapping (EVM)32.33 and genetic testing, are indicated
when heart disease is suspected or PVBs exhibit high-risk
features. Eligibility for competitive sports can be granted
once cardiac disease is ruled out and/or complex arrhyth-
mias (e.g., R/T phenomena, numerous or rapid NSVT,
short R-R interval couplets) are excluded.

Return to play after a successful catheter ablation

The latest COCIS! version revises the timing and criteria
for returning to play after a successful ablation for cardiac

TABLE IV.—Characteristics of premature ventricular beats that increase or decrease the probability of an underlying heart disease

(modified from COCIS 2023).1

Characteristics

Increased risk of heart disease

Decreased risk of heart disease

Family history

History of syncope/pre-syncope
ECG abnormalities

PVB’s morphology

Morphology numbers
Ergometric test
Complexity (close couples, NSVT, “R on T”

Intermediate axis or higher (especially with

i -
+ -
+ -
Lower axis (especially with

RBBB pattern in V1 and QRS duration >130 ms) LBBB pattern in V1)
>1 1
Increased/persistence of PVBs Reduction of PVBs
+ -
+ -

Maximum ergometric test reproducibility/repeated Holter ECGs

PVBs: premature ventricular beats; NSVT: non sustained ventricular tachycardia; RBBB: right bundle branch block; LBBB: left bundle branch block.
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Athlete with PVBs

First-Line Tests:

History,P/E, ECG, blood tests, maximal exercise testing,
24-hour ambulatory ECG and echocardiography

l

Findings suspicious for heart disease

(other than PVBs)?

Ad hoc further tests (cardiac
MR, CCTA, genetic testing,
EVM... see text for indications)

AT-RISK
PVBs features
(see table)

l S

Diagnosis of disease
at-risk of sudden death

AW
Complex arrhythmias

Yes (R-on-T PVBs, couplets with short

Cardiac MR
(consider other tests as appropriate)

RR-intervals, numerous or rapid NSVT...)

Yes

Case-by-case
decision

No

Competitive
sport eligibility
and follow-up

<

Figure 1.—Diagnostic flow chart for evaluating an athlete with prema-
ture ventricular beats (from COCIS 2023).!

PVBs: premature ventricular beats; P/E: physical examination; MR:
magnetic resonance; CCTA: coronary computed tomography angiogra-
phy; EVM: endocardial voltage mapping.

arrhythmias. The minimum waiting period after a success-
ful procedure for most arrhythmias has been reduced from
1 month to 2 weeks, provided there are no complications
or relapse of symptoms/arrhythmias. Furthermore, follow-
ing a successful atrial fibrillation (AF) ablation, the recom-
mended resting period has been reduced from 3 months to
8 weeks for athletes with a CHA2DS2VASC score of 0
(or 1 in females), after discontinuing antiarrhythmic and
anticoagulation medications. Regarding this last point, it is
important to emphasize that the likelihood of an effective
AF ablation largely depends on proper patient selection
and an approach as tailored as possible.34-38

The previous document suggested a case-by-case ap-
proach for athletes with a CHA2DS2VASC score >1 (or
>2 in females), considering the potential consequences of
long-term anticoagulation therapy and the type of sport.
The new COCIS guidelines! confirm these recommenda-
tions, including athletes with a CHA2DS2VASC score >0
(or >1 in females). In this perspective, recent evidence
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suggests the possibility of using anticoagulants with a
shorter half-life, allowing for the practice of sports within
a “therapeutic window” where the plasma concentration of
the drug is lower.39 However, further studies or registries
that include athletes receiving anticoagulation therapy are
needed to evaluate the incidence of bleeding and embolic
events and draw conclusions about the risk/benefit ratio in
these borderline categories.

Conclusions

The updated COCIS 2023 document reflects significant ad-
vances in the understanding of cardiovascular risks in ath-
letes with arrhythmias, offering a more nuanced approach
to sports eligibility. The introduction, for the first time, of
clear class recommendations and levels of evidence en-
hances the practical application of these guidelines, pro-
viding clinicians with a comprehensive framework for
evaluating athletes with heart conditions. Notably, the re-
visions in the management of some arrhythmic conditions
like WPW Syndrome and Brugada Syndrome emphasize a
more individualized risk stratification and the importance
of electrophysiological studies, in some cases, for more
accurate assessment. The document also incorporates the
latest evidence on long QT syndrome, suggesting potential
eligibility for individuals with a positive genotype but a
negative phenotype, under specific conditions. Further-
more, COCIS 2023 specifically addresses characteristics
suggesting a higher likelihood of underlying heart disease
in subject with premature ventricular beats. Finally, the re-
covery times for “returning to play” after ablation have
been slightly reduced, while ensuring the athletes’ safety.
While encouraging physical activity, the guidelines con-
tinue to prioritize identifying when heart disease poses a
significant risk to athletic participation.

As scientific knowledge progresses, these guidelines
will undoubtedly evolve further, but COCIS 2023 provides
a crucial resource for clinicians, ensuring that athletes can
safely pursue their sport activity while minimizing the risk
of adverse cardiac events.
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