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Causes of SCD in the young 
•  Hypertrophic cardiomyopathy (HCM) 
•  Other cardiomyopathies (ARVC) 
•  Myocarditis, 3-7% 
•  Coronary artery anomaly-CAA, 5-20% 
•  Primary electrical disease (LQT, SQT, Brugada, WPW, PCVT)- 50% of 

”normal hearts”? 
•  Other structural heart conditions, 3-8%  
 -aortic dissection       
 -valve disease (AS, MVP?) 

•  Doping-? 
CAA	(le6	from	right,		
Course	between	PA	and	
aorta)	



young 
competitive 

athletes 

family and personal history, physical 
examination,12-lead ECG 

negative 
findings 

positive 
 findings 

further examinations 
(echo, stress test, 24-h Holter, 

 cardiac MRI, angio/EMB, EPS) 

no evidence of  
cardiovascular 

 disease 

diagnosis of  
cardiovascular 

 disease 

management according to  
established protocols  

eligibility  
for competition 

Corrado et al, 
Eur Heart J 2005 

 
ESC screening 
recommendations 



Sports Cardiology- ECG recommenda6ons, April 2017




Meta-analysis: sensitivity 



Exercise related sudden cardiac 
death (SCD) in the young 

– pre-mortal characterization of a Swedish nationwide cohort, 
showing a decline in SCD among athletes 
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Exercise related SCD in 10-35-year olds in Sweden 

•  514 cases of SCD, 373 men (73%) and 141 (27%) women 2000-2010* 
•  62 cases of exertional SCD, 56 men (90%) and 6 women (10%) 

•  21/62 (33%) were athletes** 

•  30/62 (48%) had premortal risk factors 
•  Cardiac symptoms/diagnoses (n= 25) 
•  Family history (n=9) 
•  ECG abnormalities*** (n=18) 

* 	Wisten	et	al.	Sudden	cardiac	death	among	the	young	in	Sweden	from	2000	to	2010:	an	autopsy-based	study.	Europace.	2017	Aug	1;19(8):1327-1334.	doi:	10.1093/
europace/euw249.		

** 	defined	as	a	person	who	parJcipated	in	an	organized	team	or	individual	sport	that	required		regular	pracJce	and	compeJJons.	
*** 	Sharma	et	al.	InternaJonal	recommendaJons	for	electrocardiographic	interpretaJon	in	athletes.	Eur	Heart	J.		2018	Apr	21;39(16):1466-1480.	doi:	10.1093/eurheartj/

ehw631	



Athletes vs non-athletes 

• SCD during exercise was more common in athletes (21/29) than 
in non-athletes (41/485) (P<0.0001) 

 

• Decline in SCD 
•  5 SCD/year in athletes 15-35 years old (1992-1999)⃰ 
•  2.3 SCD/year in athletes 15-35 years old (2000-2010) 

		*Wisten	et	al.	Sudden	cardiac	death	in	15-35-year	olds	in	Sweden	during	1992-99.	JIM.	2002;252(6):529-36	



Study conclusion 

• 12% of SCD in the young was exercise-related 

• The risk of exercise-related SCD was higher for athletes  

• Exercise seemed to trigger SCD in men with HCM and ARVC 

• About 50% had a premortal risk profile 

• SCD incidence in athletes in the 2000´s has been halved 

compared to the 1990´s  



CAD most common cause of SCD from 25-35y


Ref. Myers L 
2012 

Incidence: 4.40/100 000 
Person years US Kings County 

Master	athletesé	



 
Subclinical disease among veterans… 
(A Sahlen, 2009) 

• N=185 from 30 km cross-country race 
• 71% male; mean age 62y; no known cardiac disease 
• NT-pro BNP and hs-CRP measured  
• Results: 15 NT-proBNP >194 ng/L 
  ⇒ 4 of those severe CVD 
  1 Male 57; BNP 219: CRP 0.2: BP 176/108+ ascending aortic aneurysm 

  2 Male 74; BNP 2250; CRP 2.6: LVH, EF 30%, atrial fibrillation     
  3 Male 65; BNP 339; CRP 2.4: severe CAD leading to CABG  

  4 Male 69; BNP 363; CRP 2.0; SCD, severe CAD, silent MI, LVH 



Screening	recommendaJons	according	to:	
1	Intensity-level	of	intended	PA;		
2.	Risk	profile;		
3.	Habitual	exercise	

Screening of the older athlete 



Initial self-assessment 

•  Initially, by a self-evaluation 
  -AHA/ACSM questionnaire 
  -revised PAR-Q 

 
•  Secondarily, a risk stratification by a 

physician  (if necessary)  
  -by SCORE  



Risk factor profile  
•  In asymptomatic subjects, the total CAD-risk level can be estimated from the presence of major risk factors, 

according to the SCORE (systematic coronary risk evaluation)-system    
  -blood pressure       
  -age         

  -sex         
  -smoking       
  -total cholesterol (ESC prevention) 

 

•  In addition, diabetes and  
family history can be added 

Obs! Framingham risk score (FRS) similar 



Specific pre-participation screening work-up for regularly active middle-aged/senior individuals.  

Borjesson et al, Eur J Cardiov Prev Rehab 2011 

ANY	



Does a pre-race screening and educational  
intervention reduce medical complications 

during a race? 

Pre-Race SAFER Intervention Study  
Pre intervention (2008-2011) - Post intervention (2012 – 2015) 

 



 

Three-step SAFER screening and educational 
intervention program: 

 

1.  Compulsory completion of a pre-participation medical 
questionnaire at race entry (4-6 months before an event) 

2.  Risk stratification:  
•  Very high risk   – Existing CVD, symptoms of CVD 
•  High risk   – Risk factors for CVD 
•  Intermediate risk  – Other chronic disease, medication use,  

       history of medical  complications during  
      exercise 

•  Low risk   – “No” answer to all medical screening    
         questions 

3.  Educational intervention: 
•  Personalized educational information  
•  General medical educational 

Feasibility:  

Design and implementation 



8,27	

12,98	

5,14	
5,91	

8,13	

4,46	

0	

2	

4	

6	

8	

10	

12	

14	

All	races	 56	Km	race	 21km	race	

In
ci
de

nc
e	
pe

r	1
00
0	
ru
nn

er
s	

Pre	intervenJon	(2008-2011)	 Post	intervenJon	(2012-2015)	
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28% reduction 37% reduction 

13% reduction 

Pre- vs. Post Screening (2008-2015)(Incidence of all medical 
complications) 
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(Incidence of serious life threatening medical complications) 

Schwellnus M, Schwabe K, Swanevelder S, Jordaan E, Derman W, et al, BJSM, Apr 2019 



To read more… 
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