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Recommendations for Sports 

Participation in Athletes with 

Known Cardiovascular Diseases 



Recommendations 

• Rationale for recommendation on sports 

eligibility/disqualification 

• Bethesda and ESC documents  

• Lessons from sport-related SCD studies 

• Management of athletes with high risk conditions 

• Bethesda versus ESC recommendations 

• Future directions and conclusions 

     



Cardiovascular risk of  

sport activity 

Regular physical exercise is recommended by 

the medical community because it 

improves fitness and reduces 

cardiovascular morbidity and mortality.  
 

On the other hand, vigorous exertion may 

acutely increase the risk of sudden 

arrhythmic death in susceptible individuals  



 

 

 

 

 

 

 

 

Overall population 

4,379,900 

Young population 
(12-35 yrs) 

1,386,650 

Young athletes 

112,790 

(90,690 M; 22,100 F) 

*Italian Census Bureau & Sports Medicine Data 

Base, Veneto Region  (1979-1999) 

Km2 18,368 

Veneto Region of Italy Demographics* 
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RR = 2.5 

CI = 1.8-3.4 

p < 0.001 

Relative risk of SD  

Young athletes vs non-athletes 
(Veneto region of Italy; 1979-1999) 

Corrado et al. J Am Coll Cardiol 2003; 42:1959-63 



Relative risk of sport-related SD by 

cardiovascular and noncardiovascular diseases 
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RR = 2.8 

CI = 1.9-3.7 

p < 0.001 

 

RR = 1.7 

CI = 0.32-5.7 

p = 0.39 (NS) 

Corrado et al. J Am Coll Cardiol 2003; 42:1959-63 



Cardiovascular causes of sudden death 

associated with sports 

Adults (age > 35 years):   

  Atherosclerotic coronary artery disease 
 
 

Young competitive athletes (age ≤35 years): 

  Hypertrophic cardiomyopathy 

  Arrhythmogenic right ventricular cardiomyopathy 

  Congenital anomalies of coronary arteries 

  Myocarditis 

  Aortic rupture 

  Valvular disease 

  Preexcitation syndromes and conduction diseases 

  Ion channel diseases 

  Congenital heart disease, operated or unoperated 



Rationale 

• Proper management of athletes with at-risk 

cardiovascular disorders offers the possibility 

of preventing SCD and disease progression  

• Lifestyle modification with restriction of 

competitive sports activity 

• Clinical intervention with antiarrhythmic 

drugs, beta-blockers, catheter ablation and ICD 

therapy 
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Bethesda Conferences #16th, 26th, 36th  





Bethesda and ESC recommentations  

• Expert consensus recommendations 

• Competitive athlete with an identified 

cardiovascular abnormality  

• Framework on which to base 

eligibility/disqualification decisions 

• Nature and severity of the disease  

• Type and level of sports activity (training and 

competition) 



 



Bethesda and ESC recommendations 

• Bethesda Conference and the ESC documents cannot 
be viewed as guidelines mandating specific behavior 
but only as expert panel recommendations  

• Specific recommendations based on available (few) 
scientific data and the personal experience of the panel 
participants  

• Recommendations viewed as the prudent consensus 
opinions of experts in the field rather than evidence-
based medicine 

• Documents from different cultural, social, and legal 
backgrounds (U.S.A. and Europe) present different 
approaches to disqualification decisions 
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Athlete Subgroups 

Age Young Athletes (35 yrs) Older athletes (>35 yrs) 

Sports A variety of sports (ball 

games) 
Jogging and running 

Level Competitive activity Leisure sports activity 

Pathology 
Large spectrum of cardiac 

disease (inherited 

arrhythmogenic disorders) 

Atherosclerotic 

coronary artery disease 

Clinical 

history 

Unsuspected heart disease 

(up to 75%) 

Known coronary artery 

disease (up to 80%) 
 

 



Leading causes of sudden cardiovascular  

death in young competitive athletes 

HCM ARVC/D 

Corrado et al JAMA 2006;296:1593-1601 
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Annual Incidence Rates of Sudden Cardiovascular Death in 

Screened Competitive Athletes and Unscreened Nonathletes 

Aged 12 to 35 Years in the Veneto Region of Italy  

(1979-2004) 

Athletes 
Nonathletes 

P for trend <0.001 

Corrado et al JAMA 2006;296:1593-1601 
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RR=0.10 

P for trend =0.002 

Corrado et al JAMA 2006;296:1593-1601 



LQT1 LQT2 LQT3 

BRUGADA 

SQT Syndrome 

LENEGRE  



Athlete Subgroups 

Age Young Athletes (35 yrs) Older athletes (>35 yrs) 

Sports A variety of sports (ball 

games) 
Jogging and running 

Level Competitive activity Leisure sports activity 

Pathology 
Large spectrum of cardiac 

disease (inherited 

arrhythmogenic disorders) 

Atherosclerotic 

coronary artery disease 

Clinical 

history 

Unsuspected heart disease 

(up to 75%) 

Known coronary artery 

disease (up to 80%) 
 

 



Obstructive atherosclerotic 

coronary artery disease of 

both left (anterior 

descending branch) and 

right coronary arteries 

(A,B) 

 

C) Histology of the 

myocardium shows 

replacement type fibrosis 

due to previous 

myocardial infarction.  

Sudden death of a 47-year old marathon runner 

A B 

C 
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Athlete disqualification 

 

• Risk of SCD associated with competitive sports in the 
setting of life-threatening cardiovascular disease is a 
controllable factor  

• The devastating impact of even infrequent fatal 
events in the athletic population justifies appropriate 
restriction from competition  

• Athlete disqualification may be associated with an 
important individual cost in terms of health, 
contentment, and even future opportunity for 
professional sports  



               NUMBER  OF      

DISQUALIFIED 

                 ATHETES* 

CARDIOVASCULAR CAUSES  

OF DISQUALIFICATION 

 

Total 

Study Period 

(1982-2004) 

N=879 (%) 

   Early screening 

Period   

(1982-1992) 

N=455 (%) 

Late screening 

Period 

(1993-2004) 

N=424 (%) 

 

 

P-value 

Rhythm and conduction abnormalities 345 (39) 166  (36) 179 (42.2) 0.13 

    - ventricular arrhythmias 173 (19.6)    81 (18)   92 (21.6) 0.20 

    - supraventricular arrhythmias 73   (8.3)    39 (8.6)   34  (8.0) 0.56 

    - WPW Syndrome 55   (6.3)    29 (6.3)   26  (6.1) 0.88 

    - LBBB or RBBB & LAD   26   (3.0)      8 (1.7)   18  (4.2) 0.10 

    - second Degree AV  Block 13   (1.5)      7 (1.5)     6  (1.4) 0.89 

    - long QT Syndrome 5     (0.6)      2  (0.4)     3  (0.7) 0.93 

Systemic hypertension: 205  (23) 118 (25.9)   87  (20.5) 0.96 

Valvular disease (including MVP): 184  (21)   106  (23.3)   78  (18.4) 0.09 

Cardiomyopathies 60   (6.8)   20  (4.4)   40  (9.4) 0.005 

      - hypertrophic 30   (3.4)   14  (3.0)   16  (3.8) 0.50 

      - arrhythmogenic right ventricular 16   (1.8)     2  (0.4)   14  (3.3) 0.004 

      - dilated 14   (1.6)     4  (0.9)     10  (2.4) 0.21 

Coronary artery disease 11   (1.3)     2  (0.4)     9  (2.1) 0.05 

Other 74   (8.4)   43  (9.5)   31  (7.3) 0.42 

Cardiovascular conditions causing disqualification from competitive sports in 879 athletes over 2 consecutive 

screening periods (1982-1992 and 1993-2004) at the Center for Sports Medicine in Padua, Italy 

 



Screening of young  athletes for  

Cardiovascular diseases 
(Center for Sports Medicine, Padua 1979-2004) 

   Athletes screened 

     42,386 

Positive findings 

   3,914 (9%) 

Heart diseases 

879 (2%) 

Corrado et al JAMA  2006; 296: 1593-1601    

Potentially lethal  

heart diseases 

   91 (0.2%) 

False positive 

≈ 7-9% 
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Birth (gene inherited) 

Sudden death 

Adolescence 

EarlyAdulthood  (disease phenotype) 

Overt  disease 

Asymptomatic CHF VA/SD 

Concealed disease 

(?) 

Idiopathic VT Gene carrier 

Yes No 

Syncope 

Corrado & Thiene, Circulation 2006;113:1634-7  

Natural history of ARVC/D 
    



Age of patients at time of ARVC diagnosis (black bars) and at time of onset of 

arrhythmias (gray bars) 



Intercalated disc proteins crosstalk 

• A series of recent studies (Delmar group) demonstrated 

interactions between PKP-2, Cx43, NaV1.5 

• Disruption of these protein complexes by 

downregulation of PKP-2 in cultured neonatal rat 

cardiomyocytes led to reduction of Na+ channel current 

• Ion Na+ channel function is disrupted in some forms of 

ARVC and may contribute to the disease 

arrhythmogenesis in the pre-histologic phase of the 

disease 



Desmosomes together  with adherens junctions and gap junctions, connect cardiac myocytes end to 

end at the level of the intercalated discs (ID). Recent data support the concept of cross-regulation 

between structural and electrical components at the ID. Diagramatic representation of the 

interaction between desmosomes, gap junctions, and sodium channels at the ID. 



Treadmill - Training 
139 ± 16 km distance / week 

Swim - Training 
10 – 90 min/ day 

Plakoglobin deficient (- / +) mouse model 

Impact of Exercise and Training 

Kirchhof P, et al. Circulation. 2006. 114:1799-1806 



Echo measurements confirmed by MRI. No changes in LV or LA size or function  

Exercise accelerates RV enlargement  
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Future directions and conclusions 

• To provide evidence-based guidelines 

• To address (CMR-related) emerging conditions 

(myocardial bridge, non-compact myocardium, 

epicardial LV scar)  

• To extend recommendations to leisure-time sports 

activity  

• To update recommendations in a collaborative fashion 

with the aim of creating a shared consensus document 

applicable to sports medicine worldwide 

• To reduce the number of unnecessary disqualifications 

and to adapt (rather than restrict) sports activity in 

relation to specific cardiovascular risk 



 



Cardiomyopathy 

• Given the frequency of sudden death in young 
athletes with HCM and ARVC, the increased 
incidence of sudden death in affected athletes versus 
non-athletes, and the difficulty to accurately predict 
sudden death risk in a given individual, the available 
guidelines recommend that all athletes with probable 
or unequivocal clinical diagnosis of inherited 
cardiomyopathies (including cardiac ion channel 
diseases) should be excluded from most competitive 
sports, except possibly low-intensity activities such a 
bowling or golfing 



How much is an athlete’s life? 

Atheletes screened  

 

1,000,000 

Estimate cost to initially screen  all athletes (30) 
 30,000,000 

Estimate cost to evaluate ~100,000 athletes with 

positive findings (60) 
 6,000,000 

Total cost to of screening   36,000,000 

N° of SDs in unscreened athletes 

(mortality 4/100000 athlete-years) 

40  

N° of SDs in screened athletes 

(mortality 0.4/100000 athlete-years) 

4  

Lives saved 36 

 

Cost for a life saved 
 1,000,000 

Cost for one year of life saved (YLS): 

 10 additional years of life 
 100,000/YLS 

Cost for one year of life saved: 

 20 additional years of life 
  50,000/YLS 

Cost for one  year of life saved: 

 30 additional years of life 
  33,000/YLS 

 

 



 

Corrado et al JAMA 2006;296:1593-1601 


