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Incidence of SCD in young athletes 

ÅAthletes appear at excessive risk of SCD compared with 
similaraged non-athletes. 

ÅThe annual incidence of SCD in young athletes (<35 years) is 
estimated to range from 0.7 to 3.0 per 100 000 athletes. 

ÅIn older athletes the incidence is higher and is expected to 
increase with age. 

ÅThe intensity of the activity and the age of the athlete are 
core risk factors. 

Corrado D, Basso C, Rizzoli G, Schiavon M, Thiene G. Does sports activity enhance the 
risk of sudden death in adolescents and young adults? J Am Coll Cardiol 2003;42:1959ς
1963. 



hōŜŎƴŞ ǇǌƝőƛƴȅ ǵƳǊǘƝ ǳ ŀǘƭŜǘǻ Ǿ ¦{!Υ нллп -2008 

Harmon KG. Circulation. 2011;123:1594-1600. 



tǌƝőƛƴȅ ƴłƘƭŞ ǎǊŘŜőƴƝ ǎƳǊǘƛ Ǿ ǎƻǳōƻǊǳ мусс ŀǘƭŜǘǻ 

Maron BJ et al. Circulation 2009;119;1085-92. 



5ŀǘŀ ƻ ƛƴŎƛŘŜƴŎƛ b{{ ǳ ŀǘƭŜǘǻ ŀ ŀŘƻƭŜǎŎŜƴǘǻ  

EMS = emergency medical service 
Corrado D. European Heart Journal (2011) 32, 934ς944 
doi:10.1093/eurheartj/ehq482 



9ǇƛŘŜƳƛƻƭƻƎƛŜ b{{ ǳ ǎǇƻǊǘƻǾŎǻ 

Harmon KG, et al. Br J Sports Med 2014;48:1185ς1192. 
doi:10.1136/bjsports-2014-093872 



wƛȊƛƪŀ b{{ ǳ ǊǻȊƴȇŎƘ ǎǇƻǊǘƻǾƴƝŎƘ ƻŘǾŠǘǾƝ 

0 

10 

20 

30 

40 

50 

Basketball Football Track Soccer Baseball Swimming 

N
o

 o
f 
a
th

le
te

s 

Maron BJ et al, JAMA 1996 ; 276 : 199 ς 203. 



IƭŀǾƴƝ ǇǌƝőƛƴȅ ǵƳǊǘƝ ǳ ƳƭŀŘȇŎƘ ƪƻƳǇŜǘŜǘƛǾƴƝŎƘ ŀǘƭŜǘǻ 

1. HCM 36 % 

2. ARVC 4 % 

3.!ǘŜǊƻǎƪƭŜǊƽȊŀ 20 % 

4.±ǊƻȊŜƴŞ ŀƴƻƳłƭƛŜ 17 % 
ƪƻǊƻƴłǊƴƝŎƘ ǘŜǇŜƴ 

5. Myokarditis 6 % 

6. Geneticky ǇƻŘƳƝƴ. 17 % 
arytmie 

US National Registry of Sudden Death in Athletes. 
Harmon KG, Drezner JA, Wilson MG, Sharma S. Incidence of sudden cardiac death in 
athletes: a state-of-the-art review. Heart 2014;100:1227ς1234. 



!ƴƻƳłƭƛŜ ƪƻǊƻƴłǊƴƝŎƘ ǘŜǇŜƴ 

Åмр ƭŜǘȇ ƘǊłő ŦƻǘōŀƭǳΣ м Ǌƻƪ ǇǌŜŘ b{{ 
ǎȅƴƪƻǇŀΣ ƴŜǾȅǑŜǘǌŜƴ 

Å9YD м a ǇǌŜŘ ǵƳǊǘƝƳ Ǿ ǊłƳŎƛ 
ǇǊŜǇŀǊǘƛŎƛǇŀőƴƝƘƻ srreeningu 



!ōƴƻǊƳłƭƴƝ [a/! Ƨŀƪƻ ǇǌƝőƛƴŀ b{{ 



b{{ ǳ оу ƭŜǘŞƘƻ ȊŎŜƭŀ ŀǎȅƳǇǘƻƳŀǘƛŎƪŞƘƻ ŀǘƭŜǘŀ 



tǊŜǾŀƭŜƴŎŜ L/I{ ǳ ŀǘƭŜǘǻ ǎ b{{ 

Corrado D. European Heart Journal (2011) 32, 934ς944 
doi:10.1093/eurheartj/ehq482 



¢ǊƛƎǊȅ b{{ ǳ ǎǇƻǊǘƻǾŎǻΥ 

1.Dehydratace 

2.LƻƴǘƻǾł dysbalance 

3.!ŘǊŜƴŜǊƎƴƝ ȊłǘŠȌ 

4.½ƳŠƴȅ ŀŎƛŘƻōŀȊƛŎƪŞ ǊƻǾƴƻǾłƘȅ  

5.½ǾȇǑŜƴƝ ƴŀǘǊƛǳǊŜǘƛŎƪȇŎƘ ǇŜǇǘƛŘǻ  
ŀ ǘǊƻǇƻƴƛƴǳ ǳ ƳŀǊŀǘƻƴǎƪȇŎƘ ōŠȌŎǻ 

6.{ǳōƪƭƛƴƛŎƪł ȊłƴŠǘƭƛǾł ƻŘǇƻǾŠř ǾŜ 
ŦłȊƛ ȊƻǘŀǾŜƴƝ - ȊǾȇǑŜƴŞ ƪƻƴŎŜƴǘǊŀŎŜ 
C-ǊŜŀƪǘƛǾƴƝƘƻ ǇǊƻǘŜƛƴǳ ŀ L[ м 



{ǇƻǊǘƻǾƴƝ ǎǊŘŎŜ ŀ ŦƛōǊƛƭŀŎŜ ǎƝƴƝ 

Å¦ ŀǘƭŜǘǻ ŘƻŎƘłȊƝ ƪŜ ȊǾŠǘǑŜƴƝ ƻōƧŜƳǳ ǎƝƴƝΦ  

ÅaƝǊƴł ŘƛƭŀǘŀŎŜ ƭŜǾŞ ǎƝƴŠ ƧŜ ȊǇǊŀǾƛŘƭŀ ōŜƴƛƎƴƝΣ ŀǾǑŀƪ 
ŘƛƭŀǘŀŎŜ ǾŠǘǑƝƘƻ ǎǘǳǇƴŠ ƳǻȌŜ ǇǊŜŘƛǎǇƻƴƻǾŀǘ ƪŜ ǾȊƴƛƪǳ 
ŦƛōǊƛƭŀŎŜ ǎƝƴƝΦ 

ÅaƝǊƴł ȊłǘŠȌ ǳ ƧŜŘƛƴŎǻ ǎǘǌŜŘƴƝƘƻ ŀ ǾȅǑǑƝƘƻ ǾŠƪǳ ǊƛȊƛƪƻ 
ŦƛōǊƛƭŀŎŜ ǎƴƛȌǳƧŜΦ 

Å±ȅǎƻƪł ȊłǘŠȌ ŀ ŘƭƻǳƘƻŘƻōȇ ǎƪƭƻƴ ƪ ōǊŀŘȅƪŀǊŘƛƛ ƳƻƘƻǳ 
ōȇǘ ǾŜ ǎǊƻǾƴłƴƝ ǎ ƻōŜŎƴƻǳ ǇƻǇǳƭŀŎƝ ǎǇƻƧŜƴȅ Ǿ ǇǊǻƳŠǊǳ 
ŀȌ ǎ о-мл Ȅ ǾȅǑǑƝƳ ǊƛȊƛƪŜƳΦ 

Mozaffarian D. Circulation 2008;118:800ς807. 
Grundvold I. Circ Arrhythm Electrophysiol 2013;6:726ς731. 



5łǾƪŀ ǎǇƻǊǘƻǾƴƝƘƻ ȊŀǘƝȌŜƴƝ ƧŜŘƛƴŎŜΥ ±ƝŎŜ ƴŜƳǳǎƝ ōȇǘ 
ƴǳǘƴŠ ƭŞǇŜ Χ 

The Copenhagen City Heart Study 
Schnohr, P. et al. J Am Coll Cardiol. 2015; 65(5):411-9. 



Cardiac screening should be adapted to the age  
of the athlete to account for age-specific risk factors 

Schmied C, Borjesson M. Sudden cardiac death in athletes. J Intern Med 2014;275:93ς103. 

In ȅƻǳƴƎ ŀǘƘƭŜǘŜǎ όҖор ȅŜŀǊǎ ƻŦ ŀƎŜύΣ ǎŎǊŜŜƴƛƴƎ 
should focus on inheritable 
cardiomyopathies , channelopathies and 
anatomical abnormalities 

In older athletes, CAD is the most common 
cause of SCD and screening should also be 
targeted to detect signs of ischaemia. 



Wŀƪ ǎƪǳǘŜőƴŠ ŜŦŜƪǘƛǾƴƝ ƧŜ ǇǊŜǇŀǊǘƛŎƛǇŀőƴƝ ǎŎǊŜŜƴƛƴƎ Κ 

Corrado D. European Heart Journal (2011) 32, 934ς944 
doi:10.1093/eurheartj/ehq482 



9YD ȊƳŠƴȅ Y± ƻƴŜƳƻŎƴŠƴƝ Ƨŀƪƻ ǇǌƝőƛƴȅ b{{ 
ŘŜǘŜƪƻǾŀǘŜƭƴŞ Ǿ ǊłƳŎƛ ǇǊŜǇŀǊǘƛŎƛǇŀőƴƝƘƻ screeningu 

Less common or uncommon ECG findings are reported in brackets; coronary artery diseases, either premature coronary atherosclerosis 
or congenital coronary anomalies; QTc, QT interval corrected for heart rate by .ŀȊŜǘǘΩǎ formula; LBBB, left bundle branch block; RBBB, 
right bundle branch block; LAD,. left-axis deviation of 2308 or more; PVB, either single or coupled premature ventricular beats; VT , 
either non-sustained or sustained ventricular tachycardia. Adapted from Corrado et al. 
Corrado D. European Heart Journal (2011) 32, 934ς944 doi:10.1093/eurheartj/ehq482 



YƭŀǎƛŦƛƪŀŎŜ 9YD ŀōƴƻǊƳŀƭƛǘ ǳ ŀǘƭŜǘǻ 

Delise P. Recommendations for interpretation of 12-lead electrocardiogram in the 
athlete. Eur Heart J 2010;31:243ς259. 



bǳǘƴƻǎǘ ǎǘŀƴŘŀǊŘƛȊƻǾŀƴŞ 
ƛƴǘŜǊǇǊŜǘŀŎŜ 9YD ǳ ŀǘƭŜǘǻΥ 
Seattle Criteria 

Drezner JA, Ackerman MJ, Anderson J, et al. Electrocardiographic interpretation in 
ŀǘƘƭŜǘŜǎΥ ǘƘŜ Ψ{ŜŀǘǘƭŜ ŎǊƛǘŜǊƛŀΩΦ .Ǌ W {ǇƻǊǘǎ aŜŘ нлмоΤптΥмннς124. 



/ƻ ǌƝƪŀƧƝ guidelines ESC                
ƪ ǇǊŜǾŜƴŎƛ b{{ ǳ ǎǇƻǊǘƻǾŎǻ Κ 



5ƻǇƻǊǳőŜƴƝ 9{/ ǇǊƻ ǇǊŜǾŜƴŎƛ b{{ ǳ ǎǇƻǊǘƻǾŎǻ 

Recommendations Class Level 
Careful history taking to uncover underlying cardiovascular disease, 
rhythm disorder, syncopal episodes or family history of SCD is 
recommended in athletes. 

I C 

Upon identification of ECG abnormalities suggestive of structural heart 
disease, echocardiography and/or CMR imaging is recommended. 

I C 

Physical examination and resting 12-lead ECG should be considered for 
pre-participation screening in younger athletes. 

IIa C 

Middle-aged individuals engaging in high-intensity exercise should be 
screened with history, physical examination, SCORE and resting ECG. 

IIa C 

Staff at sporting facilities should be trained in cardiopulmonary 
resuscitation and on the appropriate use of automatic external 
defibrillators. 

IIa C 

CMR = cardiac magnetic resonance; ECG = electrocardiogram; SCD = sudden cardiac 
death; SCORE = Systematic Coronary Risk Evaluation. 



Indications for autopsy and molecular autopsy in 
sudden death victims 

Priori SG. European Heart Journal (2015) 36, 2793ς2867. 
doi:10.1093/eurheartj/ehv316 

Recommendations Class Level 
An autopsy is recommended to investigate the causes of sudden death 
and to define whether SCD is secondary to arrhythmic or non-
arrhythmic mechanisms (e.g. rupture of an aortic aneurysm). 

I C 

Whenever an autopsy is performed, a standard histological examination 
of the heart is recommended and it should include mapped labelled 
blocks of myocardium from representative transverse slices of both 
ventricles. 

I C 

The analysis of blood and other adequately collected body fluids for 
toxicology and molecular pathology is recommended in all victims of 
unexplained sudden death. 

I C 



Maron BJ. Circulation. 2015;132:e256-e261. DOI: 10.1161/CIR.0000000000000236 



Recommendations for cardiovascular 
evaluation of middle-aged/senior active 
individuals engaged in leisure time sport 
activities 

ECG = electrocardiogram; PA = physical activity; SCORE = systematic coronary risk 
evaluation 
Borjesson M. Eur J Cardiovasc Prev Rehabil 2011;18:446ς458. 



9ŦŜƪǘƛǾƛǘŀ ǎǇǊłǾƴŠ ǇǊƻǾŜŘŜƴȇŎƘ 
ǎŎǊŜŜƴƛƴƎƻǾȇŎƘ ǇǊƻƎǊŀƳǻ 



WŜ ƛǘŀƭǎƪȇ ƳƻŘŜƭ ǇǊŜǇŀǊǘƛŎƛǇŀőƴƝƘƻ screeningu             
Ǿ ǊŜƎƛƻƴǳ ±ŜƴŜǘƻ ǎƪǳǘŜőƴŠ ǊŜǇǊƻŘǳƪƻǾŀǘŜƭƴȇ Κ 

Corrado D, Basso C, Pavei A, Michieli P, Schiavon M, Thiene G. Trends in sudden 
cardiovascular death in young competitive athletes after implementation of a 
preparticipation screening program. JAMA 2006;296:1593ς1601. 


