Why do Young (<30 y/o) Athletes die of
Sudden Cardiac Death (SCD)
and
Can SCD In the young be prevented??

>30 y/o CAD Number 1 cause
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Sudden Cardiac Death In Young
Athletes

ORare but Tragic

O Not proven that SCD can be
prevented
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Epidemiology of Sudden Death in Young Athletes

Year
1995

1998

2003

1998

2006

2012

2012

2013

2014

Sample
High School and

College Athletes
High School Athletes

Adolescents/

Young Adults

Athletes + Non -Athletes
< 35 Years

Athletes + Non -Athletes
12-35 Years

High School Athletes

Marathon Runners

High School Athletes

Collegiate Athletes

SCD Rate

0.4/100,000 Person -Years
1/133,000 Males; 1/769,000 Women
0.35/100,000 Sports Participations
0.46/100,000 Participants
1/100,000 Person -Years Overall
2.3/100,000 Athletes

1.6/100,000 Person -Years Athletes
0.75/100,000 Non -Athletes
1.9/100,000 Screened Athletes
0.79/100,000 Unscreened Athletes
0.7/100,000 Unscreened Athletes

0.14/100,000 Runner -hours

0.24/100,000 Screened Athletes

1.2/100,000 Person -Years




Incidence of SCD iIn the young

O General population

O Athletes

O Military

1 6 2/100,000 person years

Variation related to

Age, sex, location (ARVC and HCM separated by the

Alps)
O Method of ascertainment (retrospective, standardized
aut opsy, death reports ¢é soci al i z

countries get better data)
O Level of certainty for both numerator and denominator
O Registries with major selection bias
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Over 200 young athletes have SCD
and die every Year In the US




Variation in reported SCD rates in athletes across studies

Israel Sport Law |
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Datayefer to the annual incidence of SCD per 100,000 person -years reported in Italy, Israel, and the US



SCD 0 Questions Remain

O Certain athletes could be at higher risk.
O Better studies may provide different results

O Statistical Realities to deal with:

O Of all potential years of life lost (  PYLI) to Heart Disease, 50% are
accounted for by SCD

O Screening is a battle with Bayes : with a low prevalence condition,
there will always be more false positives than true positives



Sudden Cardiac Death In Young Athletes

O Practical Realities to deal with:

O Political Realities : AHA/ACC, ACSM, Sportsmed Groups, 50 non -profits
(Parents Heart Watch), PR effortsof Hosp/ Cl i ni ¢cs, NCAA,

PE settingZzDoct or 6s of fi ce, mass Screeni |

O Medical ethics : allowing individuals to make their own life choices
O The physician should be an educator and nota policeman

O Screening should do more  GOOD than HARM



How did we get to the current
screening recommendations?

O The Italians and their effect on Europe

Pal

Minnesota and HCM

O The Pre-participation Exam (PPE) in the US

O The Stanford Experience
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Ized in Sports medicine
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Minnesota and HCM - 1985

O State Insurance Records of Deaths in Schools

O Dr. Barry Maron and the Minnesota Heart Institute

Insurance Data and National Registry

O HCM the number one cause of Athletic SCD (in

Minnesota studies)



The Stanford Experience from 1992

O Electronic Pre -Participation Questionnaire as part of the
Annual Examination of all Collegiate Athletes

O No CV Deaths in Athletes and rare exclusions from
participation

ECG Screening Added in 2007
Integrated ECG with Screening Questionnaire in 2010

OEuan Ashleyds Cardia Meeting (2014,



ECG Added to Stanford Athletes

Annual Pre - part|C|pat|on Exam 2007
1 "




Integrated ECG with Questionnaire -2010

Sports Medicine Monday, January 27, 2014
Last Name First Name M Sex Race Grade
I I | | = >l | =l
Social Security # Medical Service # Birthdate mm/dd/yyyy Sport
l | l Age: XXX | ~]
Weight (lbs) Height (ft-in) Blood Pressure % Body Fat Previously diagnosed Heart Disease:
| | BMI: XXX | /| | | ~|
Referral # Referral Date Mailing Add Referred By
I | | = =
" Yes " No © Unknown Have you ever experienced chest pain or discomfort with exercise?
” Yes ¢ No  Unknown Have you ever passed out or nearly passed out?
T Yes © No  Unknown Have you ever had excessive shortness of breath or fatigue with exercise?
" Yes " No ©* Unknown Have you been told you have a heart murmur?
“ Yes { No  Unknown Have you had high blood pressure?
" Yes { No  Unknown Does anyone in your family have hypertrophic or dilated cardiomyopathy, Long QT or Marfan
syndrome, or other heart arrhythmia problems?
T Yes © No ©* Unknown Has anyone in your family (age<50) died suddenly or unexpectedly from heart disease?
T Yes © No © Unknown Has anyone in your family (age< 50) been disabled from heart disease?
Physical Exam Notes:
T Yes ¢ No  NotPerformed Heart murmur present?
© Yes ¢ No * NotPerformed Abnormal femoral pulses present?
" Yes " No * NotPerformed Marfan's stigmata present? Record ECG # 1 Exit




Everything on the ECG

Age: 29.6, Male, Afro-American, BP: 124/78, Duration (msec): P:112 QRS:106 T:276 PR:158 QT:382 QTc:392
Football (Line) P-R-T Axis(Deg): ( 67, 62, 42) QRS/T Spatial Angle: 99

P Amp Q Amp Q Dur R Amp S Amp S Dur T Amp
Normal ECG v5 49 -63 24 1360 0 0 446
AHA: Murmur aVvVF 90 -54 12 980 0 0 286
Reviewer: Vic Froelicher, MD - 3/12/2014 v2 54 0 0 854 -1837 59 403

Mag 103 1951 652




Exciting New Knowledge

NCAA registry Studies led by Jonathan Drezner
and Kim Harmon (UW Department of Family
Practice)

Mayo Clinic Studies: Michael Ackerman

UK and Qatar: Sanjay Sharma and Mat Wilson

University of Sydney (Australia): Chris Semsarian



What Is the Actual Incidence for
Collegiate Athletes??

hat are the major causes of death?




SCA by Gender and Ethnicity (NCAA)

Group Incidence

3 times <

Overall 1in 43,770 (2.3/100K)
Males 1in 33,134 (3/100K)
Females 1in 76,746 (1.3/100K)
African - American 1in 17,696 (5.6/100K)
Caucasian 1in 58,653 (1.7/100K)

Harmon, Drezner et al. UW Circulation, 2011

2 times


http://www.google.com/url?sa=i&rct=j&q=george+boiardi+death&source=images&cd=&cad=rja&docid=QciL0pMX1uqO5M&tbnid=YrL9723jp-xUUM:&ved=0CAUQjRw&url=http://usatoday30.usatoday.com/sports/college/lacrosse/2004-05-16-cornell_x.htm&ei=oUwyUcucGMWuigLtuoHwBQ&bvm=bv.43148975,d.cGE&psig=AFQjCNEGFKkW8-NR1uQnPdE8PCgyBT2i2Q&ust=1362337303933097

SCA by Sport (NCAA)

Basketball 1in 11,394 (8.8/100K)
Swimming 1in 21,293 (4.8/100K)
Lacrosse 1in 23,357 (4.3/100K)
Football 1in 38,497 (2.6/100K)
Cross-Country 1in 41,695 (2.4/100K)

Harmon, Drezner et al. (UW) Circulation, 2011
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SCD: Leading Medical Cause of College Athlete Death

Suicide Homicide _ Heat stroke -
9% 6% skle cell related
Other

medical

3%

Cardiac
16%

Cancer C
7% 2%

Harmon, Drezner et al. UW Circulation, 2011




Autopsy: Cardiac Abnormalities in Athletes

Sudden unexplained
death with a
structurally normal

heart

Harmon, Drezner et al. UW Circulation, 2011



