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Epidemiology of sudden cardiac death in young athletes

Extreme variability

Numbers ranging between:

0.24:100,000 athletes/yrs
6.8:100,000 athletes/yrs

Finocchiaro et al. JACC 2024



Sudden death not only in high profile professional athletes!



Finocchiaro, et al. JACC 2024

Aetiology of sudden cardiac death in young athletes

Extreme variability

Different methodology
Different cohorts



POSTERIORKEY: Blocks 
• 1  

– Right ventricular outflow tract (RVOT) (x2)  
– RA & RCA & tricuspid valve leaflet & RV (x1) 

• 2      Anterior, lateral, posterior RV (x3) 
• 3      IVS anterior (x1) 
• 4      IVS posterior (x1) 
• 5      Anterior LV and LAD (x2) 
• 6      LA & CX & Mitral valve leaflet & Lateral LV (x1) 
• 7      Posterior LV and aorta (x2) 
• 8      SA node (x2 - x4) 
• 9      AV node (x2) 
• 10    AV node (x2) 

St George’s heart blocks protocol 
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CX: circumflex, MV: mitral valve, LA: left atrium, LV: left 
ventricle, PA: pulmonary artery, PV: pulmonary valve, 
RCA: right coronary artery, RA: right atrium, RV: right 
ventricle 
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Maron et al, JAMA 1996
Maron et al, Circulation 2009

The most common cause of sudden death in athletes



Athlete in his 40s, 
dies suddenly during a half-marathon….

Is this HCM? 



Hypertrophic cardiomyopathy  Idiopathic LVH



Europace 
2020



Idiopathic LVH = HCM ?

No HCM diagnosed 
through family 

screening HCM?

7%
4%

2%2%2%

22%
61%

No ICC diagnosis Brugada syndrome
AC DCM
WPW LQTS
Uncertain findings

Results of family screening 
(46 families, 125 family members)



Death during exertion
Death at rest
Death during sleep

Factors associated with circumstances of 
death

Finocchiaro, G. et al. J Am Coll Cardiol. 
2016;67(18):2108–15



Molecular Autopsy

SADS Death

Familial 
Evaluation

Genetic 
Testing

Genetic Cause

Bagnall et al. Heart Rhythm. 2014;11:655-62.



JACC 2017



Europace 2024



La Gerche et al. 



Can we prevent it?



Annual Incidence Rates of Sudden Cardiovascular Death in Screened Competitive Athletes 
and Unscreened Non-athletes Aged 12 to 35 Years in the Veneto Region of Italy (1979-2004)

Corrado, et al. JAMA 2006



Corrado et al. JAMA 2006; 296: 1593-601 
Maron et al. Am J Cardiol 2009; 104: 276-280



History, examination and 12-lead ECG

Continue to play

Normal 96%

Suggestive of structural or 
electrical disorder

Abnormal 4%

Echo shows congenital 
anomalies (1%)

ETT, Holter, CMR, Tilt
2-3%

SERIOUS CARDIAC DISORDER 0.3%

CRY Screening Programme

99.7%







Concerns relating to PPS

• Low incidence of SCD in young athletes
• Diverse disorders
• Cost of screening
• Lack of facilities and expertise
• False negatives

– Structural heart disease
• False positive rates

– Potential for increased anxiety
– Increased cost
– FALSE DISQUALIFICATION



False Negatives

Anomalous coronary 
arteries

Premature atherosclerotic 
coronary disease

Adrenergically driven ion 
channel disorders

Incomplete expressions of 
cardiomyopathy

Acquired conditions

Commotio cordis

Myocarditis

Electrolyte disorders

Deaths Despite Screening with ECG



             Costs? 



2010 ESC recommendations

Cost per athlete: $110
Cost per diagnosis: $35,993

Dhutia et al. JACC. 
201621% cost 

reduction

Seattle criteria

Cost per athlete: $92
Cost per diagnosis: $30,251

International criteria

Cost per athlete: $87
Cost per diagnosis: $28,510



NEJM 2018

11,168 footballers
Age: 16.4±1.2 years
Sudden death 6.8 : 100,000/year



11,168 footballers

42 athletes - diagnosis 
of serious cardiac condition

36/42 athletes had 
an abnormal ECG

Malhotra et al, NEJM 2018



Take home messages

• Sudden cardiac death in young athletes is rare (more common 
than previously thought), but its impact is devastating

• Young athletes who experience sudden cardiac arrest have an 
underlying cardiac condition (controversies about predominant 
aetiology) that can be identified before an event

• Screening is important, but emergency preparedness saves 
lives

• The goal is not to disqualify athletes, but to enable safe 
participation



HTTPS://WWW.CITYSTGEORGES.AC.UK/PROSPECTIVE-STUDENTS/
COURSES/POSTGRADUATE/SPORTS-CARDIOLOGY

gfinocch@citystgeorges.ac.uk

MSc in Sports Cardiology



Thanks for your 
attention

Contact:
gfinocch@citystgeorges.ac.uk


