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Prevalence of sudden death
IN athletes

USA 1:100,000
Denmark 1.2:100,000
Italy 0.4:100,000
France 6.5:100,000
Israel 2.6:100,000

* Various sources

Bove, JACC 2011



SCD is the leading medical cause of death

USA ~2:100,000 per year

1,969,663 athlete years
Cardiac 2 QU deaths
16% N _ :E 87
non medical
80
Homicide memcav
6% 45

Suicide |
9%

Drug Overdose

Harmon, Circulation 2011



Sports-Related Sudden Death

In the non athletes

169,742,000
person-years

Number of
sports-related SDs

770
Non athletes

50
athletes

French Athletes ~ 1:100,000 per year

French non-Athletes ~0.2:100,000 per year

Marijon, Circulation 2011



SCD 1n marathon runners

marathon runners ~0.5:100,000 runners

Table 1. Participant Numbers, Absolute Number of Cardiac Arrests, and Incidence of Cardiac Arrest during Long-Distance Running Races in the United States, 2000-20

Variable 2009-2010% Total
All participants (in thousands)
Marathon — total no. (%6 men) 353 (65) 334 (64) 354 (64) 365 (62) 386 (59) 395 (60) 410 (60) 412 (59) 425 (59) 515 (59) 3949 (61)
Half-marathon — total no. (% men) 482 (53) 515 (52) 550 (51) 572 (52) 612 (51) 658 (47) 724 (47) 796 (45) 900 (44) 1113 (42) 6922 (48)
Total— no. 835 849 904 937 998 1053 1134 1208 1325 1628 10,871
Cardiac arrests
Marathon — total no. (no. of men) 3 (3) 3 (1) 3 (1) 3 (2) 1(1) 2(2) 9 (9) 5 (5) 5 (5) 40 (34)
Half-marathon — total no. (no. of men) 0 0 1(1) 4 (4) 1 (1) 0 1(1) 2(2) 10 (8) 19 (17)
Total — no. (no. of men) 3 (3) 3 (1) 4 (2) 7 (6) 2 (2) 2 10 (10) 7 (7) 15 (13) 59 (51)
2000-2004 2005-2010% P Value 2000-2010%

Incidence of cardiac arrest — no./100,000
(95% CI)f
Marathoni: 0.73 (0.39-1.24) 1.25 (0.83-1.82) 1.01 (0.72-1.38)
Half-marathon 0.22 (0.08-0.48) 0.31 (0.17-0.53) 0.27 (0.17-0.43)
Male sex( 0.55 (0.30-0.93) 1.17 (0.83-1.62) 0.90 (0.67-1.18)
Female sex{ 0.27 (0.09-0.63) 0.09 (0.02-0.27)
Total 0.42 (0.25-0.66) 0.63 (0.45-0.86) 0.54 (0.41-0.

Jonathan H. Kim Et al. NEJM 2012 366;2



In spite of the public outcry
athlete SD are rare
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TABLE. The 12-Element AHA Recommendations for

Preparticipation Gardiovascular Screening of Box. Criteria for a Fositive filstory, Physical Examination, and 12-Lead Electrocardiogram

Competitive Athletes at Preparticipation Screening
R EEEEEES=—————., Family History

Medical history* {loss alatiais)

Personal history dien death <5

1. Exertional chest

. Prior recognition of a heart murmur vertil clicst i or discomiort

5. Elevated systemic blood pressure

of proportion t the degree
Family history
6. Premature death (sudden and unexpected, or otherwise) before age
50 years due to heart dis
hility from heart d e in acl 50 years of age
8. Sp nowled ain cardiac conditions in family members:
hypertrophic or dilated cardiomyopathy, long-QT syndrome or other
ion channelopathies, Marfan syndrome, or clinically important
arrhythmias

Physical examination
9. Heart murmurt
10. Femoral pu
11. Physical stigmata of Marfan

12. Brachial artery blood tting position)§

Corado et al. Trends in Sudden Cardiovascular Death in Young Competitive Athletes After Implementation of a
Pre-participation Screening JAMA 2006

Maron et al. Recommendations and Considerations Related to Pre-participation Screening for CVD
Abnormalities in Competitive Athletes. Circulation 2007
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Introduction

The Itallan experience

Figure. 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)

Screened Athletes
Unscreened Nonathletes
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During the study period, the annual incidence of sudden cardiovascular death decreased by 899% in screened
athletes (P for trend <<.001). In contrast, the incidence rate of sudden cardiovascular death did not demon-

strate consistent changes over time in unscreened nonathletes.

Corado et al. Trends in Sudden Cardiovascular Death in Young Competitive Athletes After Implementation of a
Pre-participation Screening. JAMA 2006.



Introduction

To ECG or notto ECG ?

CONTROVERSIES IN
CARDIOVASCULAR MEDICINE

Should an electrocardiogram be included in
routine preparticipation screening of
young athletes?

An Electrocardiogram Should Not Be Included in Routine
Preparticipation Screening of Young Athletes

“...The 2 consensus
documents emanate
from largely different
cultural, social, and
legal backgrounds
existing in the U.S. and
Europe...”

Bernard R. Chaitman, MD, FACC

J\ A )\ ~ Bethesda Conference #36 and the European Society

of Cardiology Consensus Recommendations Revisited

A Comparison of U.S. and European Criteria for Eligibility and
Disqualification of Competitive Athletes With Cardiovascular Abnormalities

Antonio Pelliccia, MD,* Douglas P. Zipes, MD,} Barry ]J. Maron, MD+

Rome, Italy; Indianapolis, Indiana; and Minneapolis, Minnesota

Pelliccia et al. JACC 2008
Chaitman et al. circulation 2007; lancet 2008.




Table 2 Causes of sudden deaths in athletes and non-athletes (aged <35 years) in the Veneto region of Italy from 1979 to 199%

Other [3%] Normal heart (3%)
Other congenital HD (2%)
lon channelopathies (3%) . '
Aortic rupture (2%) , , . .
Sarcoidosis (1%)__ Arrhythmogenic RV cardiomyopathy 1224 18 (8.2) 29(10.8)
Dilated C-M (2%) \ Atherosclerotic coronary artery disease 9 (18.5 36(16.4) 4 (16.7)

AS (3%) 7/ :Lgure Anomalous origin of coronary artery b (12.2) 104 T(L.6)

CAD (3%)/ From tA Conduction system pathology 48.) 00 489
Tunneled LAD (3%) ) Reaisted. vl valye prolapse 5102 1 095) 2 (9.7

genic

stenoqj HCM 1) 16(7.3) 171(6.3)

Athletes (n1=49)n (%)~ Non-athletes (n=220)n (%) Total (n=269) n(%)

o Wyocardts 3 6.) 19,6 061

MVP. T Myocardial bridge 204) 5(23) 7(L)

Pulmonary thrombo-embolism 1(2) 3(14) 4(1.5)

&/ 'Comnawmew Dissecting aortic aneurysm 1) 1(3) 12(4.5)
N/ anomalies (17%) _ Dilated cardiomyopathy 1) 9(4.1) 10(3.7)
roseibre v @ | Other 5(10.2) 61 (27.]) 66 (24.5)

ARVD 22%
CAD 19%
HCM 2%

U.S. (Minnesota) Italy (Veneto)

Maron et al. Comparison of U.S. and Italian Experiences With Sudden Cardiac Deaths in Young Competitive
Athletes and Implications for Preparticipation Screening Strategies. Am j Cardiology 2009.



Study Objective

Evaluate a 20 Y projection model for a US
ECG based screening program derived
From Italian experience and ESC guidelines

uU.S. (IMinnesota) Italy (Veneto)

How:manydivesiwould be saved?

How. much will it.cost?

Whatiwillibe'the cost to save one life?




Methods

Data collection

(. Itallan ECG based screening experience
{- US number of athletes to be screened

- Establishing a cost-projection model

( US costs of exams and procedures



Methods

(1talian ECG based screening experience

42,386 athletes screened yearly for 20Y

ECG
abnormalities

~2% disqualified after 20Y screening




Methods

“"US number of athletes to be screened

National Federation of State High School Associations National College Athletic Association

http://www.nfhs.org/ http://www.ncaa.org/




Methods

‘"Cost projection model




Methods

V"US costs of exams and procedures

HCPCS Lowest Highest OPPS Minimum

Procedure

code price price copayment

History and exam G0402 130 219 94 0

Electrocardiogram 93005 7 15 27 5

Echocardiogram 93303 57 ASKS 581 116
Exercise test 93017 K1) 76 178 36
Holter 93225 20 43 65 13
Cardiac MRI 75561 113 799 535 107
Catheterization 93452 211 1226 2720 544
EPS 93620 605 670 3730 746

Averaged price for
MRI/Cath/EPS*

All prices are in U.S. dollars.

CMS = Centers for Medicare and Medicaid Services

HCPCS = Healthcare Common Procedure Coding System

OPPS = Outpatient Prospective Payment System

Centers for Medicare and Medicaid Services. http://www.cms.gov/apps/physician-fee-schedule



Results

HoWw.much will 1t cost?

Min price Max price

51 Billion US$ 69 Billion US$




Results

would be saved?

Two decades of scree io 1785 per year

ehed athletes

+++ Unscreened non-athletes

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

Years

0.43 per 100,000



Results

s would be saved?

B Prescreening Two decades of screening
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Observed mortality among athletes undergoing
screening (in Italy)
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1979- 1981- 1983-1985- 1987- 1989- 1991- 1993- 1995- 1997- 1999- 2001- 2003-
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004
Years

Sudden Death per 100,000 Person-Years




How:many lives would be saved?

Number of sudden deaths

Year of Un< ,eened ECG-screened Lives sav~-
screening population populatio, by sr
Screened:
347 325

Unscreened 361 Jou ‘COnStant

» 2% yearly number of

incline in s e athletes

athletes
0.17/85 per

431 158

e Constant SD - . 100,000 SD

rate of i reduction

4/100,000 o i per year

495 52 444
903 37 469

Total 7 4 oo



How manylives would be saved?

Min price Max price
51 Billion US$ 69 Billion US$%

Min price Max price
10.6 million US$ 14.4 million US$




Summary

« A 20 year ECG based pre-participation
screening program in the US:

— 170,000,000 screening processes

— At a of cost 51-69 billion us$

— Will save 4,813 athlete lifes

— At a cost per life saved of 10.6-14.4 mil us$
— Will disqualify 3.4 million athletes



Discussion

e Model underestimation of cost
— Repeat procedures for true positives
— Lower baseline mortality rates in US

 Should public funds be spent on other
validated modalities?

— Use of AED’s
— Education



Thank you
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