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Sudden cardiac 
death in sport 



Sudden cardiac death (SCD) is the death for
unexpectedly circulatory arrest, usually due to cardiac
arrhythmias, occurring within 1 hour from the onset
of symptoms;

(ACC/AHA/ESC 2006 Guidelines)

Sudden cardiac arrest (SCA) is the unexpectedly
circulatory arrest, usually due to cardiac arrhythmias,
occurring within 1 hour from the onset of symptoms in
whom medical intervention (defibrillation) reverses
the event



EXTENT OF THE PROBLEM

It 'a major cause of mortality 
(10% mortality)

About 1/1000 inhabitants / year
(MONICA, Project Life Pc, FACS)

A "Silent Epidemic"
(In Italy, about 57,000 cases / year, then 156 / day 

and therefore one every 9 minutes)



General Population



An unexpected Sudden Cardiac Death 
(SCD) during sport activity of an adolescent 
or young adult is always a tragic event for 
the family, the community, the society, the 
medical professional and the media. Such 
events demand an explanation, which is 
often unsatisfactory.
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Causes of sudden cardiac deaths in NCAA athletes
(proven by autopsy in 76% of cases) 

Harmon et al. 
Circulation 2015

Prevalence 
of SCD in 

athletes
1.9 x 

100,000  



An Autopsy Study of Sudden Cardiac
Death in Persons Aged 1-40 Years in
Brescia (Italy)
Marzia Vassalini, Andrea Verzeletti, Mario Restori,

Francesco De Ferrari

J Cardiovasc Med (2015 Jan 7)



54 cases of SCD which occurred in pts aged below 40 years
during the period 1993-2012 studied at the Institute of Forensic
Medicine of Brescia.
Most SCD patients were men (76%), with a mean age of 27 years.
The results of post mortem investigations have identified the following
abnormalities:
- coronary artery disease (18.5%),
- arrhythmogenic right ventricular dysplasia (11.1%),
- hypertrophic obstructive cardiomyopathy (9.2%),
- severe valvular heart disease (7.4%)
- myocarditis (7.4%).
Examination of the cardiac conduction tissue showed abnormalities in
12 cases (22.2%),
Despite all the investigations carried out, any pathogenic substrate
that could have justified death was not found in 12 cases (22.2%)



SCD is more 
common in 

African-American 
than in Caucasian 

athletes

SCD is rare in female compared to male athletes, 
e.g., 1.07 in females vs. 2.62 per 100 000/year in 
males (Corrado et al). Five-fold lower incidence in 
female compared to male high-school and college 
athletes (Van Camp et al).

Sudden cardiac death in sport 

Blacks  1:20,147

Whites  1:59,143

Males  1:38,390;  Females  1:121,593



The practice of sport certainly entails a slightly 
increased risk, but the side effects are far less than 

the damage caused by sedentary 

Just at the level of the apparatus:

cardiovascular
Breathing apparatus
Apparatus osteo-articular and muscular
Lipid and glucose
Control body weight











When >15 000 Olympic medalists from 9 different country groups
were examined over decades after their first medal, there was a
progressive increase in conditional survival (compared with age-
and sex-matched controls from the general population in those
countries) for the Olympic medalists which was greatest in the
participants in endurance sports (1).
Recently buttressed by a study of nearly 800 French Tour de
France competitors who experienced a substantial reduction in
mortality (40%) compared with the French male noncyclist
population (2).

Can Intensive Exercise Harm the Heart?
The benefit of competitive endurance training for cardiovascular 

structure and function 

2. Marijon E.  Et al: Mortality of French participants Mortality 
of French participants in the Tour de France (1947-2012). 
Eur Heart J. 2013;34:3145–3150.

1. Clarke PM, Walter SJ, et al: Survival of the fittest: retrospective cohort 
study of the longevity of Olympic medalists in the modern era. BMJ. 
2012;345:e8308.



Can Intensive Exercise Harm the Heart?
The benefit of competitive endurance training for cardiovascular 

structure and function 

The table showing
increase in survival
of Olympic medalists
compared with
controls, which
increases with the
time since their first
medal. CI indicates

confidence interval.







Esistenza della Legge sulla tutela sanitaria delle attività
sportive (26/10/1971) e DM 18/2/1982 sulle attività
agonistiche

SCREENING IN ITALIA

Il giudizio del medico specialista in medicina dello sport
rappresenta l’unico elemento per la concessione o meno
della idoneità allo sport agonistico



COCIS 1

COCIS 2
COCIS 3

The Italian pre-participation screening program in 
preventing sudden death





Incidence of SCD is greater in 
adult/senior athletes

1:15,260 athletes/year (i.e., 7.6 times than sedentary) (Thompson PD  JAMA 1982) 

1:18,000 men/year (i.e. 25 times than during rest) (Siscovick DS NEJM 1984)



(Maron BJ et al. Circulation  2007; 15:1643)

Incidence of SCD is greater in adult/senior athletes



Sport
SCA 

(n=63)

Non-Sport 
SCA 

(n=1184)
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• 1.710 scuole negli USA dotale di AED

• 22 AC in sedentari (età media 57 anni)

• 14 AC in atleti (età media 16 anni)

Automated external defibrillators 
(AEDs) 
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The incidence of SCD in the general
population (>35 years) is estimated to be 1
in 1000 persons per year, while in young
people (<35 years) the incidence of SCD is
0.3–3.6 per 100.000 persons per year.
Intense physical activity, also in athletes,
will carry a higher risk for acute cardiac
events, especially in subjects with an
underlying cardiovascular disease. On the
basis of earlier studies, cardiac screening is
recommended in competitive athletes. The
assistance to players is potentially rapid and
readily accessible.



Thirteen witnessed SCAs occurred in the Fritz-Walter Stadium
(Keiserlautern - D), capacity of 49.780 spectators, in a 80-month
period, all in males with documented VF. Basic life support was
usually provided within 2 min and defibrillation and advanced life
support within min. Of the victims, 77% regained spontaneous
circulation and 62% survived without neurological deficits.

Another recent retrospective analysis of 36 cases of SCA in US.
High Schools with on-site AED programmes showed a survival
benefit for young athletes comparable with adult non-athletes
(spectators, coaches, officials) with over 60% of victims surviving.

Automated external defibrillators 
Efficacy at sport arenas 







Conclusions Harmon et 
al. 

Circulation 
2015


