The time you won your town the ra
We chaired you through the market-
place;

Man and boy stood cheering by,
And home we brought you shoulder high.

To-day the road all runners come,
Shoulder-high we bring you home,
And set you at your threshold down,
Townsmen of a stiller town.”

To An Athlete Dying Young
Alfred Edward Housman, 1895
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Sudden Death in Young Athletes:
Minneapolis Heart Institute Foundation Registry

| -
M
(D)
>
~
(7))
)
]
Q
e
)
<
Y
@)
o
Z




Heat Stroke

Other Non-CV (3%)
(4%)

Commotio Cordis \ \
(6%)

Trauma
(16%0)

Cardiovascular Diseases
(69%)




Sudden Death in Young Athletes

Other (3%) Normal heart (3%)

Other congenital HD

lon channelopathies \\ \

Aortic rupture (2%)
Sarcoidosis (1%) 4
Dilated C-M (2%) ~—

AS (3%)
CAD (3%)
Tunneled LAD (3%)

Coronary artery
anomalies (17%)

. Indeterminate LVH -
possible HCM (8%)




Sudden Death in Young
Athletes in U.S.

One athlete dies g 3 days ...

One athlete w/ HCM dies g 2 wks
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Diurnal Distribution of Sudden Death in Young Athles

20
- mm HCM

- . Non - HCM
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(Corrado D, et al. JACC 2003;42:1959-63)
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HCM and Race | Afican-

American (5%)

African-
American (55%)

Competitive Athletes: Hospital — Based
HCM-related HCM Patients
Sudden Death (n=102) (n=1,986)







Obstacles To Screening

® Denominator
®* Numerator

* Event Infrequency




Participation Rates For
Competitive Athletes in U.S.

~

6

Millions of Athletes

1

0
High School College Pro




ATHLETES OF SUDDEN DEATH
THE WORLD IN ATHLETES




AHA Consensus Panel Recommendations for

Preparticipation Athletic Screening
Family History:

1. Premature sudden cardiac death

2. Heart disease in surviving relatives
Personal History:

Heart murmur

Systemic hypertension

Fatigue

Syncope/near-syncope

Excessive/ unexplained exertional dyspnea

Exertional chest pain
Physical examlnatlon

9. Heart murmur (supine / standing)

10. Femoral arterial pulses

11. Stigmata of Marfan syndrome

12. Brachial blood pressure measurement (sitting)




sports Screening Process in U.S. High School Athlet  es
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No. of AHA Recommendations Achieved




Comparison of State History and Physical
Examination Preparticipation Screening Forms,
1997 vs. 2005
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Comparison of Approved Examiners for
Preparticipation Screening, 1997 vs. 2005
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Center for Sports Medicine
Padua, Italy (1979-96)

Athletes
screened

(0.07%) HCM By Echo

Family History Murmur Abnormal ECG




Corrado D et al. JAMA 2006




4.66M population 4.38M population
2.07M person-y 2.93M person-y

U.S. (Minnesota) Italy (Veneto)




Comparison of Cardiovascular Disease Mortality in Y
U.S. (Minnesota) & Italian (Veneto) Competitive Ath

oung
letes
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Obstacles to the Italian
Screening Initiative in the U.S.

Too many athletes

Very uncommon events

Too many false positives; also false negatives

Cost / efficacy considerations

Too many lawyers: liability considerations

Would require mandatory system, based in
law, in which physicians would be deciders

and enforcers
No one to perform examinations / interpret ECGs




Bethesda Conference # 36

Classification
Sports (#8)

1 B

Consensus Panels

Arrhythmias

Congenital Valvular | HCM ! HIN ] CAD
Other C-M
MVP
#1 Myocarditis @ #1 @ @!

Screening / Dx Drugs AED Commotio Legal




Knapp v. Northwestern
















Bethesda Conference # 36
Recommendations

Athletes with the unequivocal diagnosis
of hypertrophic cardiomyopathy should not

participate in most competitive sports  , with
the possible exception of those of low
Intensity. This recommendation includes
those athletes with or without symptoms

and with or without left ventricular outflow
obstruction.




“Gray Zone”
[LV Wall Thickness (13-15mm)

Athlete’s
Heart

Unusual Patterns of LVH
LV Cavity < 45mm

LV Cavity > 55mm

LA Enlargement

Bizarre ECG Patterns
Abnormal LV Filling
Female Gender

l Thickness w/ Decondition
Familial HCM/mutation
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0J0]0]0]0]0]0]C]0]O0,

>50ml / kg / min max VO ,




35 y — Brother SD
(age 39)

(36 y—-ICD

40 y — Generator
replaced

s 41 y — Appropriate

shock #1

9y A«

( 50 y — Appropriate
shock #2

52 y -Present




Comparison of Cardiovascular Disease Mortality in Y

U.S. and Italian Competitive Athletes

Population (million)

Race (white)

Size (km?)

Years screening

Total years

Total person-y

Sudden CV deaths

Age at death (mean)

Deaths 1993-2004

Deaths 2001-2004

Deaths/100,000 person-y
All
2001-2004
1993-2004

Veneto

4.38
~90%
26,000
1979-2004
26
2.93 M
55
23y
12
2

Minnesota

4.66
90%
206,000
1985-2007
23
2.07M
22
17y
11
4

1.06 (p=0.02)
0.90 (p=0.38)
0.93 (p=0.87)

oung




ICD - HCM: Appropriate Shocks: 2007

&

Appropriate
@ Shocks (20%)

Follow-up =
3.7 years

; ICD Discharge
0
5.4% [/ yr Rate

2° prevention 1° prevention







Causes of Sudden Death in 387 Young Athletes
Cause of Death NoO. %

Hypertrophic Cardiomyopathy 102 26.4
Commotio Cordis 77 19.9

Anomalous coronary artery 53 13.7
LVH, indeterminate cause PAY) 7.5
Myocarditis 20 5.2
Ruptured aortic aneurysm (Marfan) 3.1
ARVC/D 2.8
Tunneled (bridged) LAD 2.8
Aortic valve stenosis 2.6
Coronary artery disease 2.6
Dilated cardiomyopathy 2.3
Myxomatous MV degeneration 2.3
Asthma (+ other pulmonary Dx) 2.1
Heat stroke 1.6
Drug abuse 1.0
Other CV causes 1.0
Long QT syndrome 0.8
Cardiac sarcoidosis 0.8
Trauma with structural cardiac injury 0.8
Ruptured cerebral artery 0.8

W wWwwwhk~dph~o oo o




Frequency Estimates for
Sudden Cardiac Death In Athletes

Young (high school / college) ~1: 200,000 /vy

Older (runners, including : ~1:15,000/y
marathon) ~1: 50,000




Diurnal Distribution of Sudden Death in Young Athle

= HCM
- . Non - HCM
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39 y — Brother SD
40y - ICD

44 y — Generator
replaced

45 y — Appropriate
shock

52y - Present



Consequences of Medical Evaluations in
Young Competitive Athletes Who Died Suddenly

No
evaluation

I \
Prepatrticipation o
evalyation

| 130
Standard ®/\

Cardiovascular

evaluaﬁQ\

screening \

«——— Suspicion of
l C-V disease

o Correct
l diagnosis
0‘_ Disqualified




HISTORY  >YNCOpe
heart murmur

PHYSICAL  family history of SD
EXAM

Nonobstructive HCM










Can “Athletic Field Deaths”

Be Prevented?




AHA Consensus Panel Recommendations for

Preparticipation Athletic Screening
Family History:

1. Premature sudden cardiac death

2. Heart disease in surviving relatives
Personal History:

Heart murmur

Systemic hypertension

Fatigue

Syncope/near-syncope

Excessive/ unexplained exertional dyspnea

Exertional chest pain
Physical examlnatlon

9. Heart murmur (supine / standing)

10. Femoral arterial pulses

11. Stigmata of Marfan syndrome

12. Brachial blood pressure measurement (sitting)




sports Screening Process in U.S. High School Athlet  es
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Standardized National Screening Form ?

“... The Board of Directors of the National
Federation of State High School
Associations determined that creation of a
standardized national preparticipation

physical evaluation procedure would not be
practical”

Jerry Diehl
Kansas City, MO
November 4, 1998




ADEQUACY OF SCREENING FORMS FOR
DETECTION OF C-V DISEASE IN U.S.
COLLEGES AND UNIVERSITIES

\

44— 26%

% of NCAA Schools
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Preparticipation Screening:
Is It Worth It?

e Screening Is already customary practice for
most high school and college athletes

* Improved screening on national basis would
mean many more new diagnoses

* 5% of new HCM diagnoses are via
screening




Preparticipation Athletic Screening
USA VS. Italy

Criteria USA Italy

Basis customary federal law
practice

Design history/P.E. also ECG

Population size too large small enough

Examiners M.D. + accredited
non-M.D. Sports Med.

Legal

conseguences no precedent civil / criminal










Commotio Cordis:

Sudden Death From Blunt,
Non-Penetrating and
Relatively Innocent
Chest Impact




