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ATHLETES AND VENTRICULAR ARRHYTHMIAS: A 
COMMON AND POTENTIALLY WORRISOME ASSOCIATION

Ventricular arrhythmias (VAs) are a common finding and a 
critical issue with regards to sports eligibility assessment in 
competitive athletes.

In a large, unselected population of young athletes undergoing 
pre-participation screening with ECG in Italy, premature 
ventricular complexes (PVCs) were observed in 1.1% of cases 
(349/32652) and were the most common arrhythmia detected 
after premature atrial complexes, whereas ventricular 
tachycardias were rarer
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Risk Stratification of VT in the Athlete 

1. The prognosis of VAs in the athlete generally depends on the 
underlying substrate 

2. However, ventricular tachycardia identifies a high-risk subgroup 
which always requires in depth investigations 

3. Once a substrate has been ruled out, the athlete can be 
reassured, and ablation can be considered to allow arrhythmia 
control 

4. Patients with idiopathic VTs s/p successful ablation can return 
to play with close follow-up



COCIS 2023 
Raccomandazioni per la concessione dell’idoneità agonistica nei soggetti con 

aritmie ventricolari in assenza di cardiopatia sottostante

CLASSE LOE

Nei soggetti con BPV o TVNS sporadiche, l’idoneità può essere concessa in 
assenza di: 
• Sintomi maggiori (es. pre-sincope o sincope) 
• BPV molto precoci (R/T) e/o con coppie strette e/o TVNS numerose, 

indotte dallo sforzo o ad alta frequenza; 
• Riduzione della FE <50%.

I C

L’idoneità è normalmente negata, salvo eccezioni da valutare su base 
individuale, nei soggetti con: 
• BPV molto precoci (R/T) e/o con coppie strette e/o TVNS numerose, 

favorite dallo sforzo o ad alta frequenza; 
• Storia di aritmia ventricolare sostenuta.

II C

L’idoneità deve essere negata nei soggetti con BPV frequenti in cui si 
documenti una riduzione della FE (<50%)

III B



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



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



Dello Russo A, et al. Heart Rhythm 2011;8(12):1915-22



Dello Russo A, et al. Heart Rhythm 2011;8(12):1915-22

A 42-year-old male cyclist (patient no. 
10) presenting with dizziness.

A: Twelve-lead ECG demonstrated 
sustained VT with left bundle branch 
morphology and inferior axis.

B: RV EAM showed scars in the 
outflow tract, in the free wall, and in 
the inferior-posterior wall.

C: Endomyocardial biopsy guided by 
EAM demonstrated myocarditis. The 
patient underwent successful ablation.
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Ventricular Arrhythmias in Athletes: Role of a Comprehensive Diagnostic Workup 
Methods

Dual-center retrospective analysis of prospectively enrolled pts

227 consecutive competitive athletes who were 
disqualified from participating in competitive or 

leisure-time sports because of complex repetitive 
VAs (nonsustained or sustained VTs), frequent 

(>500/day) or exercise-related PVCs, or 
resuscitated ventricular fibrillation (VF)

1) Heart Rhythm Center, Monzino Cardiology Center, 
IRCCS, Milan, Italy 

2) Cardiology and Arrhythmology Clinic, University 
Hospital “Ospedali Riuniti”, Ancona, Italy 

Primary endpoint: return to play at 6-mo follow-up

Design, Inclusion Criteria and Primary Endpoint



Ventricular Arrhythmias in Athletes: Role of a Comprehensive Diagnostic Workup 
Results - Diagnostic reclassification before and after invasive tests

Diagnoses before EAM, EPS and EMB Diagnoses after EAM, EPS and EMB









At baseline, 33 (26%) patients with ARVC and 10 (24%) 
patients with EiAC had experienced life-threatening VA. 
Recurrent life-threatening VA occurred in 21 (64%) ARVC 
patients and 4 (40%) EiAC patients during follow-up (P 
= 0.325). Among patients without previous life-threatening 
VA, first-time VA occurred in 12 (13%) ARVC patients and 7 
(23%) EiAC patients during follow-up (P = 0.256). In total, 
45 (36%) ARVC patients and 17 (41%) EiAC patients had 
experienced life-threatening VA by the last follow-up visit 
(P = 0.580).
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Long-term Risk Assessment in Athletes with Ventricular Arrhythmias: The Key Roles of 
Arrhythmia Morphology, Complexity, and Substrate 

• Prospective, Observational Study 

• Multicenter Design: 
1) Università Politecnica delle Marche, Ancona; 
2) Centro Cardiologico Monzino IRCCS, Milan; 
3) Fondazione Policlinico A. Gemelli IRCCS, Rome.
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Long-Term Follow-Up of Athletes with Ventricular Arrhythmias
Enrollment: Jan, 2010-Dec, 2021

Athletes with Ventricular Arrhythmias
(frequent/exercise-induced PVCs, nonsustained/sustained VT, VF) N=248

Available 12-lead ECG of the Ventricular Arrhythmia N=215

Enrollment

Unavailable 12-
lead ECG of the
ventricular
arrhythmia – only
3-lead Holter
recordings (n=33)

Non-Invasive Diagnostic Assessment
(12-lead ECG, exercise stress testing, echocardiogram, gadolinium-
enhanced cMRI, coronary angiography/CT scan in CAD suspected)

•Unavailable complete stress test
information due to performance of
step test (n=11)
•Unavailable cMRI in 12 due to
PVC-related artifacts (n=10) or
claustrofobia (n=2)

• Uncertain clinical/radiological diagnosis?
• Catheter ablation planned?
• Clinical/radiological suspicion of myocarditis/ARVC?

Yes to any of these questions N=169 Invasive
electrophysiology
assessments not
performed for
patient refusal
(n=3)

Invasive Diagnostic Assessment
Electrophysiology Study and Electroanatomical 

Mapping
N=166

Follow-up

Frequent/exercise-induced PVCs and/or nonsustained 
VT as the presenting ventricular arrhythmia N=190

Sustained VT
and/or VF as the
presenting
arrhythmia (n=25)



Clinical characteristics 
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Results of non-invasive and invasive tests 
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Final diagnoses 
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The Prognostic Role of Arrhythmia Morphology
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Prognostic Value of Invasive Tests

The independent association of late 
potentials and EPS inducibility with 
primary study endpoint was confirmed 
after controlling for non-invasive 
predictors at univariable analysis using 
propensity score-weighting. 

Accordingly, the incorporation of 
invasive tests findings allowed improved 
prediction of primary outcome events 
over clinical/non-invasive findings in 
isolation (log-likelihood ratio for nested 
models, p=0.043). 

RV LAT Sinus Late Potentials
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Survival Tree Analysis
pts with events/pts in the 

group=16/215

pts with events/pts in 
the group=5/29

Yes
n=25

No
n=190

pts with events/pts in the 
group=7/190

Yes
n=99

pts with events/pts in the 
group=0/99

No
n=91

pts with events/pts in the 
group=7/91

Sustained VT or VF?

LGE?Absent
n = 40

Present
n = 51

pts with events/pts in the 
group= 2/40

pts with events/pts in the 
group=5/51

Abnormal
Voltage Regions

on EAM?

No
n=22

pts with events/pts in the 
group=0/22

Yes
n=29

pts with events/pts in 
the group=9/25

Common VA 
Morphology?

pts with events/pts in the 
group=2/24

VA suppression
at exercise

testing?

Yes
n=16

pts with events/pts in the 
group=0/16

No
n=24
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Ripresa attività 
sportiva a 3 mesi



Medical History
Male, 40 YO 

Leisure time cyclist – 8-10 hours of training per week, former 
competitive cyclist 2 years before 

Mild SARS COV2 infection one year before 

Worsened physical performance during the past 2 weeks 

Comes to the ED for dyspnea 



Medical History



Medical History

















3 year FU
No arrhythmia recurrence 

EF is 60%, ntproBNP 35 

Therapy has been downgraded, now still on sacubitril/valsartan but 
SGLT2inh and eplerenone were stopped. No beta blockers because 
of symptomatic bradycardia 

The patient continues cycling, 60-80 km 4 times per week  



Conclusions

•VT in athletes require a careful evaluation 

•VT associated with structural heart disease implies sports ineligibility, and exercise 

prescription is limited in case of exercise-induced VT 

•For idiopathic (infundibular and fascicular) VT, successful ablation may allow return to play 

with close follow-up


