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Does  Screening  Athletes  With  an  
ECG  Save  Lives  ? 

• I  Do  Not  Know
• Because  There  Are  No  RCCTs
• But  I  Don’t   Think  So
• I  am  Actually  Concerned  That  ECG  

Screening  May  Cost  Lives  



Does  Screening  Athletes  With  an  
ECG  Save  Lives  ? 

• I  Do  Think  It’s  An  Excellent  
Business  Strategy

• Because  of  Downstream  Testing  



Does  Screening  Athletes  With  an  
ECG  Save  Lives  ? 
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In  The  “Young”
(< 30, 35, 40  yrs)

In  “Adults”



Sports  Related  
N=63

Not  Sports  
Related
N=1184

Sudden  Cardiac  Death  During  Sports 
Participation  in  Middle  Age

Circulation. 2015;131:1384-1391
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Sommers,  Pathology Annual, 1985



17 year old Died 
During B-Ball

Note:  RCA In AO Wall
Δ In AO Wall Thickness;
Distance From PA

Angelini, Tex Heart Inst J. 2002



37 year old woman - CHF

Gemeyal 
JACC 2001



29 year old AA male VF during B-ball
Note Epsilon Waves



But  Is  HCM  Really  the  Most  
Common  Cause  ?



Sanjay  Paper

• 357  Referred  to  The  CRY  Autopsy  
Center

• Sudden  Arrhythmic  Death  Syndrome– 42%
– LVH -16%,  ARVCM – 13%,  HCM – 6%
– Coronary  Anomalies  - 5%



Harmon  Paper 

Circulation. 2015;132:10-19



• 514  NCAA  Athlete  Deaths  Over  10 Years
• SCD  in  79  (15%)  of  All  Deaths
• 64  With  Autopsy

• No  explanation  25%
• Coronary  Anomalies – 11%
• Myocarditis  - 10%
• CAD – 10%
• HCM -5%
• LVH – 5%
• CM – 5%
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We  Really  Don’t  Know

Because  There  in  No  
Comprehensive  National  Death  

Registry





How  Dangerous  Is  
Exercise  For  Healthy  

Adults?
1  Death  Per  Year  Per

Thompson  15,640            
JAMA 247:2535,1982 

Siscovick                18,000            
NEJM 311:874,1984



In  Young  Athletes
(per 100,000 )

Men       Women  
High  School (n=126)        0.66        0.12
College (n=34)                1.45        0.28

( 1 / 133,333  Men  &  769,230  Women )

Van Camp 1995



SCD  In  US  1 / 200,000…Fairly  Constant
4 SCDs  in  19  Years…Only  Events  @  
Games  /  Practice…No  Resuscitations
1 / 416,000  for 19  Yrs -1 / 909,000  for  10  Yrs
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JAMA 2006; 296: 1593-1601



JAMA 2006; 296: 1596



Screening  With  ECG

• Both  AHA  &  Europeans  Recommend  
Screening

• Only  Europeans  Recommend  ECG
• Corrado  et al  Reported  a  Decrease  from  1  

Death  Per  27,777  Athletes  ’70-81  to  1  Per  
250,000  Athletes  ’03-04.

• Primarily  Due  to  CM  &  ARVD
• 9%  Needed  More  Tests
• 2%  Excluded

Corrado  et  al  VS Thompson  &  Levine, JAMA  2006



JAMA, 2006; 296: 1648.



Sounds  Pretty  Convincing

• Population  Based  Observational  Study
• Using  Different  Populations
• No  Direct  ECG  Yeah/Neah  Comparison
• Other  Things  Changed  - ARVD – 1977
• Italy  is  Not  USA  - Different  Diseases  &  

Doctors
• Their  Best  Rate  is  Our  Present  Rate
• Are  Asymptomatic  Folks  the  Same  as  

Symptomatic 
Thompson  &  Levine, JAMA  2006





Maron et al AJC  2009



Maron et al AJC  2009





JACC  2011



J Am Coll Cardiol 2011; 57:1291–6



Mandatory  ECG  Screening  
Had  No  Apparent  Effect  on  

Athletes’  SCD

JACC  2011



What  Are  the  Risks  of  
Mandatory  Screening  ?

• False  Positive  Results
• Diagnostic  Creep  - Ivy  League
• Cost  …  Deductibles   
• Patient  /  Parental  Anxiety  - Sometimes  

Persistent
• Unnecessary  Restriction
• Medical  Misadventurism  - Pacemakers,  

Defibrillators,  Ablations



The  Key  Problem  With  
Screening  ?

Athletes  Are  Really  Different



28 year old 2:17 marathoner - chest discomfort



16 year old miler



WPW Pattern is More Common
In Endurance Athletes

Huston NEJM 1985



16 year old miler



The  QT  Interval  is  Longer  in  
Endurance  Athletes

Because  of  Their  
Bradycardia



Institute of Sports Science
Rome, Italy 

Ø 1971 Law  
Requires 
Medical  Screening
For  Athletes

Ø Medical  History,  PE,  
ECG,  Step  Test

Ø 24 Hour  ECG,  Echo,  
Stress  Test



Abnormal ECG’s
952 Italian National Athletes

375 “Abnormal”

Pelliccia Circ 2000



Criteria Blacks Whites
ESC  40%   16%
Seattle 18% 7% 
Refined 11% 5%





Improved  ECG  Interpretation  
in  Athletes

• In  Expert  Hands…Still  5%
• But  Experts  Don’t  Read  

ECGs
• Computers  Read  ECGs





My  First  2  Questions  to  the  
Fellow….

• Was  This  Found  on  Screening  ?
• Does  The  Athlete  Have  Any  Symptoms  ? 



If  They  Are  Worried…

I  Am  Worried
The  Benefits  of  Exercise  Training  

Can  Be  Overestimated



Patient  MS
• 21 yrs  Collegiate  Distance  Runner
• 5K in 15:20
• “Syncope” 7 yrs  Ago  During  1200 m  

Intervals
• Attributed  to  Heat  Stroke
• Presents  with  Rest  (4hr)  Chest  

Discomfort
• “Not  a  Pain” - “Someone  Sitting  on  My  

Chest”



21  YO  
Runner

Right Left

At  Surgery  There
Was  Palpable
Atherosclerosis
In  Right  Coronary
Artery



What  About  Genetic  Screening  ?
• Routine  Screening…  Trouble
• Because  of  VUS  (Variants  of  Unknown  

Significance)
• Best  Approach  - Testing  the  in  Proband
• Only  About  50%  Have  a  Known  Gene
• If  A  Gene  is  Found ….  Test  the  Kids
• To  Obviate  Further  Surveillance  



What  Probably  Works  ??

•Paying  Attention  to  Symptoms
•Universal  CPR



• Cardiac  Arrests  - US  Full  &  ½  Marathons  
Over  10  Years

• Higher  in  Men  - 0.90  vs   0.16  per  100,000
• Bystander  CPR &   Non - HCM  Predicted  

Survival  

2012;366:130-40.

NEJM-2012;366:130-40



Sudden  Cardiac  Death  During  
Sports 

Participation  in  Middle  Age
Circulation. 2015;131:1384-1391



16%  Had  Known  Disease
36%  Had  Typical  CV  

Symptoms
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