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Sport e ICD: una questione complessa? (1/2) 

- In seguito a recenti casi di arresto cardiaco che hanno 
coinvolto atleti professionisti i quali, fortunatamente 
rianimati, sono stati sottoposti ad impianto di 
defibrillatore cardiaco impiantabile (ICD), molto si è 
dibattuto sulla possibilità di ottenere un certificato di 
idoneità medico-sportiva agonistica in Italia 
- Gli organi di stampa ma anche molti medici hanno 
diffuso l’errata informazione che in Italia giocare con un 
ICD sia vietato





Sport e ICD: una questione complessa? (2/2) 

- In realtà, ciò non corrisponde al vero: la possibilità di 
giocare con l’ICD non solo è prevista dalle attuali 
linee guida italiane (COCIS 2023), ma anche dalla 
precedente edizione del 2017 

- Il giudizio di idoneità non si basa sul dispositivo, ma 
sul tipo di disciplina e soprattutto sulla cardiopatia 
che ha portato all’impianto



Sports in patients implanted with ICDs

RISKS RELATED TO SPORTS IN ICD PATIENTS 

1. Device-related Risks 

2. Disease-related risks 

3. Syncope-related



Pros and cons of the various ICD types

Al-Khatib SM. N Engl J Med 2024;390(5):442-454



The ICD sport registry

Lampert R, et al. Circulation. 2013;127(20):2021-30.

• Multinational, prospective, observational registry 

• Patients with ICDs who were 10 to 60 years of age and participating in organized sports, 
involving regular practice and regularly scheduled competition with static and dynamic 
components greater than those traditionally classified as IA (more vigorous than golf or 
bowling), were eligible to participate 

• Patients were enrolled starting December 2006 by participating sites (41 North American, 18 
European; n=211 patients; see the online-only Data Supplement for a list of sites) or by 
contacting the central site (Yale) directly (self-enrollment; North America only; n=161).  

• Patients were contacted by phone to obtain information on sports participation, and medical 
records were obtained for clinical information



Registry Endpoint

Lampert R, et al. Circulation. 2013;127(20):2021-30.

• The primary predetermined end point: a serious adverse event during or up to 2 hours 
after sports defined as (1) tachyarrhythmic death or externally resuscitated 
tachyarrhythmia caused by shock failure, incessant ventricular arrhythmia, or postshock 
pulseless electric activity or (2) severe injury, defined as requiring hospitalization, 
resulting from shock or syncopal arrhythmia. 

• Secondary end points: (1) numbers of appropriate (for ventricular tachyarrhythmia) and 
inappropriate shock episodes (both defined as a device-counted episode); (2) multiple 
shocks within 1 appropriate shock episode (ie, failure of first maximum-energy shock or 
recurrent arrhythmia); (3) moderate injury (requiring emergency room visit) associated 
with a shock; (4) ICD lead/system damage, including definite lead malfunction, defined 
as change in pacing function with documented noise on electrogram or visible lead 
abnormality, or probable malfunction, change in pacing function only. 



Demographics

Lampert R, et al. Circulation. 2013;127(20):2021-30.



Primary endpoint

Lampert R, et al. Circulation. 2013;127(20):2021-30.

There were no occurrences of the primary end point (tachyarrhythmic death or 
externally resuscitated tachyarrhythmia during or after sports participation or 
severe injury resulting from arrhythmia-related syncope or shock during sports) 

The 95% confidence interval for the occurrence of an adverse event at 1 year, based 
on the 315 participants followed up for at least 1 year, was 0% to 1.2%; for 2 years, 
based on the 243 participants followed up for at least 2 years, the 95% confidence 
interval was 0% to 1.5%



ICD shocks

Lampert R, et al. Circulation. 2013;127(20):2021-30.

• Overall, 77 individuals 
(21% of the study 
population)experienced 
121 shock episodes. 

• Forty-eight participants 
(13%) received at least 1 
appropriate shock, and 40 
(11%) received at least 1 
inappropriate shock



ICD shocks

Lampert R, et al. Circulation. 2013;127(20):2021-30.

• Statistically more individuals received shocks 
during either competition/practice or physical 
activity than during rest (16% versus 6%; P<0.0001) 

• Twenty-one individuals received appropriate shocks 
during competition/practice. Individuals ≥20 years 
of age were more likely to receive appropriate 
shocks during competi-tion/practice. Those with 
arrhythmogenic right ventricular dysplasia or 
idiopathic VF were more likely than those with 
hypertrophic cardiomyopathy (P<0.05 for each) or 
with long-QT syndrome (P<0.05 and P=0.07, 
respectively) to receive appropriate shocks during 
competition/practice



Multiple ICD shocks

Lampert R, et al. Circulation. 2013;127(20):2021-30.

Among the 64 appropriate shock episodes, 8 episodes in 7 individuals (2% of study population) required 
>1 high-energy shock for arrhythmia termination (Table 5): 4 were related to competition/practice; 3 
were related to other physical activity, and 1 occurred at rest. 



System malfunction

Lampert R, et al. Circulation. 2013;127(20):2021-30.

Secondary End Point: System 
Malfunction 
There were 13 definite and 14 
possible lead malfunctions. 
The estimated lead survival free of 
definite malfunction (from 
implantation date) was 97% at 5 
years and 90% at 10 years; the rate 
of survival free of definite plus 
possible malfunction was 93% at 5 
years and 84% at 10 years (Figure 
[A and B]). 
There were no generator 
malfunctions.



Long-term FU data

Lampert R, et al. Circulation 2017;135(23):2310-2312

• Among 440 participants, 393 in organized sports and 47 in high-risk sports, the most common 

diagnoses were long-QT syndrome (n=87, 20%), hypertrophic cardiomyopathy (n=75, 17%), and 

arrhythmogenic right ventricular cardiomyopathy (n=55, 13%). Of 201 subjects with a 

preimplantation history of ventricular fibrillation (VF) or tachycardia (VT), 61 (30%) had VT/VF 

during sports 

• The most common organized sports were running, basketball, and soccer; the most common 

dangerous sport was skiing. Seventy-seven subjects (18%) engaged in varsity/junior varsity/

traveling team competition, (highly competitive subgroup). Seventy-two postcollege athletes (16%) 

participated at a national/international level 

• Median follow-up was 44 months (interquartile range, 30–48 months), totaling 1446 person-years 
• no tachyarrhythmic deaths or externally resuscitated tachyarrhythmias during or after 

sports participation or injury resulting from arrhythmia-related syncope or shock during 
sports



Long-term FU data

• Forty-six (10%) received appropriate shocks (for VT/VF) during competition or practice, 
a rate of 3 per 100 person-years (identical to the initial report). More participants received 
shocks during competition/practice or physical activity than rest (20% versus 10%; P<0.0001) 

• The only clinical or demographic variable associated with receiving appropriate shocks 
during competition/practice was presence of arrhythmogenic right ventricular 
cardiomyopathy 

• Sixteen individuals (4% of total) received multiple appropriate shocks for VT/VF because of 
shock failure (n=2), immediate recurrence within a single device-defined episode (n=6), or 
electric storm (>1 device-defined episode within 24 hours, n=8). Eight occurred during 
competition/practice, 4 during other physical activity, and 4 at rest 

• There were 31 definite and 13 possible lead malfunctions. The estimated lead survival free 
of definite malfunction (from implantation date) was 95% at 5 years and 89% at 10 years 
and free of definite plus possible malfunction was 94% at 5 years and 85% at 10 years. 
There were no generator malfunctions 

Lampert R, et al. Circulation 2017;135(23):2310-2312



Pros and cons of the various ICD types

Al-Khatib SM. N Engl J Med 2024;390(5):442-454



Gasperetti A, et al. Heart Rhythm 2025;22(7):1782-1789

S-ICD and sports



Gasperetti A, et al. Heart Rhythm 2025;22(7):1782-1789

S-ICD and sports



The s-ICD in athletes

• Nessun decesso per cause aritmiche; 
• 17% di incidenza di complicanze, specie shock inappropriati; nessun danno 

dell’elettrocatetere negli atleti; maggior rischio di infezioni negli atleti rispetto ai 
non atleti; 

• 17% di incidenza di shock appropriati, con un tasso maggiore dimiopotenziali 
negli atleti rispetto ai non atleti; 

• sport, substrato (specie la cardiopatia aritmogena del ventricolo destro) e BMI 
associati ad un maggior rischio di shock appropriati

Gasperetti A, et al. Heart Rhythm 2025;22(7):1782-1789



The s-ICD in sports – the Italian multicenter experience

Francia P, et al. Circ Arrhythm Electrophysiol 2025;18(3):e013365



The s-ICD in sports – the Italian multicenter experience

Francia P, et al. Circ Arrhythm Electrophysiol 2025;18(3):e013365

We enrolled 602 S-ICD 
recipients (77% men; age, 

46±14 years). Common 
diagnoses included 

hypertrophic 
cardiomyopathy (24%), 
ischemic heart disease 

(20%), idiopathic dilated 
cardiomyopathy (17%), 

channelopathies (14%), and 
ARVC (10%)



The s-ICD in sports – the Italian multicenter experience

Francia P, et al. Circ Arrhythm Electrophysiol 2025;18(3):e013365

• During follow-up (47.3 [interquartile range, 27.0–67.6] months), 23 (3.8%) patients reached the primary end point. Of these, 1 
patient – ARVC, inactive during the event - had externally resuscitated tachyarrhythmia due to multiple shock failures, 2 had 

at least 1 shock failure, and 20 had lead- or device-related complications requiring reintervention 
• In multivariate Cox regression, after adjusting for age, sex, CAD, and EF, moderately active (HR, 0.58 [95% CI, 0.29–

1.16]; P=0.12) and highly active subjects (HR, 0.51 [95% CI, 0.22–1.15]; P=0.11) showed a nonsignificant lower risk of 
appropriate shocks compared with inactive subjects 

• The single heart disease that was associated with a significant risk of appropriate shocks was ARVC (HR, 2.36 [95% CI, 1.13–
4.92]; P=0.02)



The s-ICD in sports – the Italian multicenter experience

Francia P, et al. Circ Arrhythm Electrophysiol 2025;18(3):e013365

• In multivariate Cox regression after adjusting 
for age, sex, CAD, EF, and history of atrial 

fibrillation, moderately active (HR, 1.04 [95% 
CI, 0.45–2.43]; P=0.92) and highly active 

subjects (HR, 1.07 [95% CI, 0.44–
2.61]; P=0.88) had similar risk of 

inappropriate shocks as compared with 
inactive subjects.

• 7 lead related complications (n=6 
dislodgements and n=4 oversensing 

requiring revision) which all occurred in 
moderately-highly active subjects (n=5 

recreational athletes)





Sports in patients implanted with ICDs

RISKS RELATED TO SPORTS IN ICD PATIENTS 

1. Device-related Risks 

2. Disease-related risks 

3. Syncope-related



Dei LL, Han J, et al. J Am Heart Assoc. 2025;14(12):e039125



The final study population included 
87 individuals (46male) from 51 
families with a single copy of a 
pathogenicARVD/C-associated 
desmosomal mutation (76 PKP2,7 
DSG2, 3 DSP, 1 DSC2)

James CA, et al. J Am Coll Cardiol 2013;62(14):1290-1297

Endurance athletics were sports with a high 
dynamic demand (>70% maximum O2), as defined 
by the 36th Bethesda Conference Classification of 
Sports (Task Force 8), done for at least 50 h/year at 
vigorous intensity



James CA, et al. J Am Coll Cardiol 2013;62(14):1290-1297









Dei LL, Han J, et al. J Am Heart Assoc. 2025;14(12):e039125



ESC Guidelines on sports cardiology and exercise in 
patients with cardiovascular disease

Pelliccia A, et al. Eur Heart J. 2021;42(1):17-96



HRS expert consensus statement on arrhythmias in the athlete: 
Evaluation, treatment, and return to play

Lampert R, et al. Heart Rhythm 2024;21(10):e151-e252



Circulation 2025

• Athletes with PKP2-mediated ACM should be advised that competitive endurance sports will likely increase 
their risk of VA, ICD shocks, and structural disease pro-gression 

• These risks of higher-intensity competitive sports participation likely outweigh benefits 

• In athletes with non-PKP2 genotype-positive ACM, or genotype-negative ACM, evidence for either increased 
SCA risk or disease acceleration with competitive sports participation is not established. 

• Competitive sports participation can be considered in these individuals, butshould be carefully individualized 
given uncertainty andneed for more data



James CA, et al. J Am Coll Cardiol 2013;62(14):1290-1297







COCIS 2023 
Protocolli Cardiologici per il Giudizio di Idoneità allo Sport 

Agonistico



Zorzi et al. Giornale Italiano di Cardiologia, 2026



Zorzi et al. Giornale Italiano di 
Cardiologia, 2026



Zorzi et al. Giornale Italiano di 
Cardiologia, 2026



Zorzi et al. Giornale Italiano 
di Cardiologia, 2026



Conclusions

•Contrary to what is often reported by the media, in Italy there is no absolute ban on 

competitive sports for individuals with an ICD: according to the 2023 COCIS 

guidelines, eligibility is determined not by the device itself, but by the underlying 

heart disease and the type of sport practiced 

•the indication for ICD implantation must follow the same criteria used for the general 

population, without considering the desire to practice sports as a determining factor 

•The s-ICD appears particularly suitable in the absence of pacing indications
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SCHEDULE 

• ATHLETE’S HEART AND VENTRICULAR ARRHYTHMIAS 

• CASE #1 

• CASE #2 



Diagnostic conclusion

• Genetic testing (NGS) is ongoing… 


