2014 Visions Symposium: Step Forward March 6, 2014

THE ATHLETE’'S HEART:
Sudden Cardiac Death in the Athlete

VISIONS Symposium
March 6, 2014

Anthony Magalski, M.D.

Professor of Medicine, UMKC Schoaol of Medicine
Medical Directar
Athletic Heart Clinic
Saint Luke’s Mid America Heart Institute

Objectives

* Recognize the prevalence and most
commeon causes of sudden death in
athletes

* Understand the process of current athletic
pre-participation screening guidelines and
controversy.

* Discuss findings of ongoing pre-
participation screening programs.

Sudden Cardiac Death

. |

Catastrophic Death

promptsa controversial debate
on appropriate pre-
participation screening and
emergency preparedness
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Case presentation

* 15 yo female high school athlete referred for
cardiac murmur on pre-participation
screening.

= 2/6 systolic murmur at LUSB
* ECG: SR, IRBBB, and right axis deviation.

ECG

Case presentation
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Case presentation
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Sudden Cardiac Arrest

¥VF is the most frequent
initial rhythm in sudden
cardiac arrest

®VF is a useless quivering of
the heart that results in no
blood flow

¥ Defibrillation is the only
effective treatment for VF

AP M
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Heart Attack

1. Vessel lining splits

2. Fat deposits
collecting

3. Artery narrows

SUDDEN DEATH IN ATHLETES
AGE GREATER THAN THIRTY

Atherosclerotic coronary disease-97%
Hypertrophic cardiomyopathy

* Congenital coronary anomalies

*  Primary ventricular rhythm
disturbances

SUDDEN DEATH IN ATHLETES
AGE GREATER THAN THIRTY

* Most have significant risk factors for
coronary artery disease: (+)family
history; hyperlipidemia; hypertension;
smoking history
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San Diego Padres reliever
Doug Brocail undeswent angho-
plasty yesterday morming at Peo-

ria, Ariz.

last pitched Wednesday, had
complained of chest tightness.
that radiated into both arms. He
already was being treated for an
abscessed tooth and asthma.

Dr. Harry Albers ordered a
stress test, which came back ab-
normal

“We found a large abnormal
ity on the front wall of the heart,
a blockage,” Albers said, “He

The 36-year-old Brocail, who -

wasn't getting
significant
blood to the
heart under
stress.”

w
admitted  to
B

) Memorial Hos-
Erocad pital in nearby
Sun City, Doc-

tors found a 99-percent blockage  “The bi

of the left anterior descending

artery, one of theee coronary ar- ||

teries that supply blood to the
heart.

Brocail was

Padres reliever has angioplasty

38-year-old Brocail had 99-percent blockage of artery

After the angloplasty, in which  ter.
aballoon is the  “If he pitches again, it will be
artery, a stent was inserted 10 3 bonus.”
assure the artery remains open.  Beocal and his wife, Lisa, have
Brocail is expected to remain  five daughters, ranging in age

ur - from § to 16,

Brocail pitched in 61 games
for the Texas Rangers last sca-
son and was signed as a free
agent by the Padres on Dec. 15.

manager Kevin Towers said.

st thing here is that

the medical staff saved Doug’s i

ife. The Key thing is that we  Associated Press
caught this early or we could

have been dealing with a disas-

The Honolulu Advertiser, Sunday, March 12, 2006

Conside

CARDIAC EVALUATION
AGE GREATER THAN THIRTY

rations

* Assess risk profile

* Imaging stress test for those with
symptoms or abnormal ECG

* Coronary calcium scoring

*  Provide platform for risk factor
modification or treatment

*  Other testing (ECHOQ, etc.) based on

Populatio

SCD in the Athlete < 30 years

n at Risk

* 10 million high school athletes in the
United States

* 500,000 college athletes
* 5,000 professional athletes

* Rate has previously been estimated to
be 1/200,000 athletes per year
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Sudden Cardiac Death

* Sudden cardiac arrest (SCA) in athletes occurs
most predominantly between 15-25 years of
age

* 60-80% of athletes have no symptoms prior to
their SCA

* 90% of SCA occurs during training or
competition

March 6, 2014

Prevalence
Young Athletes

* Exact numbers unknown — no national
database

* 5X more common in males than females

* Estimated that up to 300 high school
athletes die at an organized sporting
event each year from SCA

Incidence of SCD in NCAA athletes

* Prior estimates 1:23,000-1:300,000

* 2004-2008 2 million athlete participation-
years

* SCDincidence- 1:43,770

* 2x more common in males {33,134)vs.
females {76,646)

s Black > white: 1:17,6586vs 1:58,653

* Highest in Div 1 black male basketball
1:3,126 vs white 1:12,810.

* Basketball >swimming>lacrosse >football>CC

_ AsifIM et sl Circulation 2011,123:1594-1600
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Causes of Sudden Death in 387 Young Athletes
Cause No. of Athletes Percent
Hypertrophic cardiomyopathy 02 26.4
Commotio cordis L 19.9
Coronary artery abnormalities 53 13.7
L¥H of indeterminate causation n 75
Mryocarditis 20 5.2
Ruptured AA {Marfan syndrome) 12 31
Arrhy ic RY cardi 11 2.8
Tunneled (bridged) coronary artery 11 2.8
Aortic valve stenosis 10 2.6
Artherosclerotic CAD 10 2.6
Dilated cardiomyopathy 9 2.3
Myxomatous mitral valve degeneration 9 23
Asthma (or other pulmonary condition) 8 21
Heat stroke 6 16
Drug abuse
Other cardiovascular cause 4 Lo
Long OT syndrome 4 L0
tardiac sarcoidosis 3 0.8
Trauma causing structural cardiac injury 3 0.8
Ruptured cerebral artery 3 08
3 [1E:]
&/ Maren, et ol JACC2005,45:1328-71

ey,
Coronary
anomalies
FIG. 1, Gauses of sudden cardiac daath i young o, 17 yours) based

b systematic tracking of 158 athiotas in the United States, pi
srhyinmogenic. right vontricular dysplasia; AS = aortic stenasis, ory ;
thy: LAD = laft antarior descending coronary artery; MVF = milrsl vahe prolapes;
diomycpatiny; 1 = increased. {Adepled I
)

o 191, 22, with pormission of the

Hypertrophic Cardiomyopathy

= Most common cause of SCDin youth

= Familial disorder ofincreased wall thickness with
normal LV size {family history}

* Most have premonitory symptoms
* Most {75%) non-obstructive “no murmur”
* ECG abnormalin 95%

* Echo for diagnosis vs. “Athlete’s heart”

* Recommendations: nocompetitive sports
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Hypertrophic Cardiomyopathy

Hypertrophic Cardiomyopathy

Causes of Sudden Cardiac
Death in Young Athletes
Less common

Ceronary artery anomalies
Myocarditis
Wolf-Parkinson-white Syndrome
Long QT Syndrome

Dilated cardiomyopathy
Marfan’sSyndrome

Drugs

Other (sickle cell trait, wt. loss/fluid-
electrolyte imbalances— bulimia}
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Athlete’s Heart

* Structural changes related to intensity

of training

* Physiologic, not pathologic

* Not related to sudden cardiac death

* No long term associated risk

* Regresses with stopping training

Gray Areas of Overlap Between
Athlete’sHeart and Cardiomyopathy

JLv cavity: .,
56-T0mm arrhythmias -
Dilated
cardiomyopathy Myocarditis
Athlete’s GQ

area myopathy ‘
|

Distinctly @
abnormal LV wall
ECG thickness: |+
13-15mm

Bl hlargn et gl JACE200C AT 2006

Pre-participation Screening
Controversy

* Sudden death in a young athlete is a rare but
tragic event

* Most die from previously unsuspected heart
disease...

* That more comprehensive screening would
likely have identified (ECG and
Echocardiogram)

* So why not screen everyone?

(C) GKCC AACN. Do not re-produce without
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Pre-participation challenge:
Can we prevent SCD?

* Howdoyou doit? Logistics

+ Canit ke accomplished? Qualified personnel
* Is it truly effective? False positives/negatives
* Costconcerns

* Prospective Data

March 6, 2014

AHA Consensus Panel Recommendations
for Preparticipation Athletic Screening

Family History
— Premature sudden cardiacdeath
—  Heart diseasein survivingrelatives <50 yearsold
Personal History
= Heart murmur
SystemicHTN
Fatigue
syncope/near-syncope
Excessive/unexplained exertional dyspnea
—  Exertional chest pain
Physical Examination
—  Heart murmur (supine/standing®)
— Femoral arterial pulses (to exclude coarctation of aorta)
—  stigmataof Marfan syndrome
—  Brachial blood pressure measurement (=itting)

BJ Maronet al. Cire 2007;115:.1643-1655

ECG
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Relation of Race to Electrocardiographic
Patterns in Elite American Football Players

Anthony Magalski, MD, FACC.* Barry J. Maron, MD, FACC.# Michacl L. Main, MD, FACC,*
Marcia McCoy, RN, MSN," Arngela | BA# Kimberly J. Reid, MS,
Hasald W. Epps, MED, ATC, LAT,§ John Bates, MDD, FACC,| Jon E. Browne, MDY
K City and S1. Lowis, Missouri; Minneapelis, Minnesots; and Indi I
Objectives
Background
Methods
Results

Gonclusions
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Relation of Abnormal and Normal ECG
Patternto Racein 1,959 Professional Football
Players

]

#p20.0001, +p=0.0005 for co mparisonsby race.

AMagalski etal ) Am Coll Cardiol 2008;51:2250-5

Abnormal ECG with Respect to Race and
Player Position

*
. L]
*
®
-
#pl 05 for comparisons by race; +onlyd black athlete at this position (ECG was abnormal)
DB=defensve back; Dl=defensve lineman; LB =linebacker; Ol=offensve linsman; P=place kider;

QB=quarterback; RE=running badk; TE=tight end, WR=wide receier.

AMagalski etal .t Am Coll Cardiol 2008;51:2250-5
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* Required by law since 1980’s

* Sudden death rate fell 89%
* 2% disqualified

* ARVD most common

ltalian Experience

March 6, 2014

* From grade school to pro every
competitive athlete must undergo a

government subsidized screening ECG

* 50% cardiovascular abnormality

MNonathletes

Veneto Region of Italy
1979-2004

Annual Incidence Rates of Sudden Cardiac Death
Among Screened Competitive Athletes and Unscreened

2 = Athletes

Years

"1979- T1981- T1983. T1985- T1987. T1989- T1991. T1993. T 1995 T1997. T 1999- "2001- T 2003-

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

Carvoda et ol, 4ACC 005,52, 19519

2004-present. (48% female)

1 Dilated aorta.

Screening with ECG and Echo:

Athlete-specific criteria

* 1751 consecutive collegiate varsity
athletes at The University of Kansas from

* History, Physical, ECG, and Echo in all.

* 16 (0.9%) significant findings- 10 WPW
* 3(0.2%) excluded: 1 Long QT, 1 HCM,

* 1 Dilated aorta and 2 Atrial septal defects
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Objective
To determine the incremental value of

electrocardiography (ECG) and

college athletes

March 6, 2014

echocardiography added to a screening program
consisting of history and physical examination in

AHC

Heart Screening Results
August 2004 — january 2014
Total: 1751

Males
Femal
e 52%
n =850 mEER

——

Baseline Characteristics

* Family history SCD: 1.8%
* Cardiac symptoms: 23%
* Hypertension: 2.7%

* Murmur: 2.8%

(C) GKCC AACN. Do not re-produce without
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Findings

Athletic Heart Clinic Sereening Results*¥
{964 screened,ages18 -21)

=
=

““psalts from screeing poforinod o Liveraity of Kansas of etos 2004 — 2008

Distinctly Abnormal
Electrocardiograms?

Abnormal (n) 136 67

Abnormal (%) 10% 4.9%
Sensitivity 91.7 91.7
Specificity 90.8 95.8
Positive predictive value 8.1 16.4
Negative predictive value 99.9 99.9

1. Wagalski& et al Amed ied 2012 May 1255113
2 Pellicda et al Circeletion. 2000:102(3):273-284
3. Uberoi & et al Ciroulotion 2011 124(6).746-757

MAHI Athletic Heart Clinic
(2004-present)

1751 collegiate athletes
« 734 community/highschool

* 26 professional
3000+ potential NFL draft choices
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Cost-Effectiveness

* Addition of ECG to pre-participation screening
saves 2.06 life-years per 1000 athletes:
542,900- 68,800 per life year saved.

* ECG alone: $37,700
= Cost: $600-900,000 per life saved
* Additional general health benefits

Wheeler et al Annintern Med 2010;152: 276-286
Schoenbaum et al Pedictrics 2012;130:e360-238%

March 6, 2014

Athlete’s Heart Summary

* Sudden Cardiac Death is uncommon but
devastating.

* Pursue thorough pre-participation
screening- the extent of which
continues to evolve.

* More comprehensive evaluation is
feasible, cost-effective, and beneficial.

Acceptance of Program

* Would life-threatening conditions be
identified?

* Would “normal variants” lead to excessive
delay, stress, and cost?

* Would it be cost-effective?

(C) GKCC AACN. Do not re-produce without
express written permission.
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Program Acceptance

* 16 potentially life-threatening conditions- 13
were treated and returned to competition.

* Multiple other important findings
* Cost justified
= "athletes and their families have great

appreciation that we are doing as much as we
can to protect their health”

Thanks to a health screening that caught an

undetected, potentially fatal heart condition,
19-year-old Alex Hanson gets a kick playing
KU football,

Calm Waters Now that her heart
abnormality has been fixed, Kelly Stromberg
locks forward to smooth sailing ahead.
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Athletic Heart Program
* Marcia McCoy + Mike Zabel
* Linda Bunten * Tracy Stevens
* Melissa Seiter * Brian Ramza
* LeAnn Leavene * Mike Main
* Tracy Binkley * Bethany Austin
* DarbyRiley + JasonHatch
+ AaronSiebert + Seshu Rac
+ Tina Coggins + Echodepartment
* AndreaFargo *+ EP department
* Kimberly Reid/CV + CVlab

Research
(]I i AMERICA HEART INSTITUTE -
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