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‘Sports Cardiology’ as a Field

* 1stInternational Congress of Sports Cardiology Rome, 1978
* 1stSports Cardiology Society, 1981
* EAPC, Sports Section, 2005

® JACC.

CONFERENCE REPORT

2014

}
Protecting the Heart of the

American Athlete Sports and Exercise Cardiology in the W) o
Thik Tank United States

October 18, 2012, Wyshington, D
Cardi lar Specialists as Members of the
Athlete Healthcare Team

wing 2;-6:\:?.& Llen, M. A, pacEM Mk Lk MDFACC e Christine E. Lawless, MD,"f Brian Olshansky, MD;} Reginald L. Washington, MD,§
it und, v, Matthew W. Martnez, M, : " .
Vembers  ifan M, At MD G Pt tatheme, . EACC Aaron L. Baggish, MD,| Curt J. Danicls, MD,{ Silvana M. Lawrence, MD, PHD#

Ron Courson, ATC, PT Brian Olshansky, D, FACC Renee M. Sullivan, MD,” Richard J. Kovacs, MD, {1 Alfred A. Bove, MD, PuD?

Michael . Emery, MD, FACC e s M. M, FACSM Chicago, Wlinois; Lincoln, Nebraska; Iowa City, Iowa; Denver, Colorado; Boston, Massachusetts;

Anthon Fuisz, MD, FACC
Richard J. Kovacs, MD, FACC Victoria L. Vetter, MD, MPH, FACC Columbus, Obio; Houston, Texas; Columbia, Missouri; Indianapolis, Indiana; and Philadelphia, Pennsylvania
Silvana M. Lawrence, MD, PuD, FACC Robert A. Vogel, MD, FACC

Benjamin D. Levine, MD, FACC, FACSM m Whitehead
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® JACC

2017

THE PRESENT AND FUTURE

STATE-OF-THE-ART REVIEW

Sports Cardiology |

Core Curriculum for Providing Cardiovascular Care to |
Competitive Athletes and Highly Active People |

Aaron L. Baggish, MD,* Robert W. Battle, MD," James G. Beckerman, MD," Alfred A. Bove, MD, PuD,* \

Silvana M. Molossi, MD, PuD," Jack Salerno, MD,’ Meagan M. Wasfy, MD," Rory B. Weiner, MD,*

Rachel J. Lampert, MD,® Benjamin D. Levine, MD," Mark S. Link, MD,’ Matthew W. Martinez, MD,® \

CENTRAL ILLUSTRATION riew of d. l Core Ci ies in Sports Cardiology

Differentiation of EICR
from CV Pathology

Evaluation of the
Symptomatic CAHAP

Comprehensive Sports Cardiology

Michael S. Emery, MD,’ for the ACC’s Sports and Exercise Council Leadership Group - et ofthe ‘ otive ) /
poge Preparticipation CV
CAHAP with CV Disease Screening
EMORY ,
HEART & VASCULAR — _—
CENTER Baggish, AL. et al J Am Coll Cardiol. 2017:70(15):1902-18.

JACC STATE-OF-THE-ART REVIEW

The Cardiovascular Care of the )
Pediatric Athlete

Peter N. Dean, MD,’ Julie A. Brothers, MD," Kristin Bumns, MD;" Jonathan B. Edelson, MD," Susan Etheridge, MD,"
Dermot M. Phelan, MD, PuD," Keri Shafer, MD," Chris Snyder, MD;¢ Silvana Molossi, MD, PxD," Alfred Danielian, MD,'
Eli M. Friedman, MD, Jeff Hsu, MD, PuD," Mustafa Husaini, MD," Eugene H. Chung, MD, MPH,™

Matthew W. Martinez, MD," Aaron L. Baggish, MD,° Benjamin . Levine, MD,"“ Jonathan H. Kim, MD, MSc,"

the American College of Cardiology Sports & Exercise Cardiology Council

JAMA Cardiology | Review
Racial Disparities in Sports Cardiology
A Review

Shesds Krishnian, MI; James Sawalla Guseh, MID; Merlje Chukumerije, MD; Aubrey 1. Grant, MD;
Peter M. Dean, MD:; Jeffrey J. Hsu, MD, PhD: Mustafa Husaini, MD, MBA; Dermot M. Phelan, MD, Phi;
Anikit B. Shah, MD, MPH; Katse Stewart, CNP; Maagan M. Wasfy, MD, MPH; Quinn Capers IV, MD;
Utibe . Esslen, MD, MPH: Amber E. Jahnson, MD, MSc, MBA; Benjarmin . Levine, MD:

Jomathan H. Kim, MD, M5Sc; for the American College of Cardiology Sports & Exercise Leadership Councll

“ScienTiric statement |

Clinical Considerations for
Competitive Sports Participation for
Athletes With Cardiovascular
Abnormalities

ASdentific Statement From the American Heart Assodation and American College of Cardiology

Jonathan H. Kim, MD, MSc, FACC, Chair Michael Papadakis, MBBS, MD, FRCP

Aaron L. Baggish, MD, FACC, Vice Chair Dermot M. Phelan, MD, Pub, FACC

Benjamin D, Levine, MD, FAHA, FACC, Vice Chair Keri M. Shafer, MD, FACC

on behalf of the American Heart Assodiation Leadership
Committee of the Council on Clinical Cardiology, Council
on Basic Cardiovascular Sciences, Council on
Cardiovascular and Stroke Nursing, Coundl on

1. Sawalla Guseh I, MD Cardiovascular Surgery and Anesthesia, Coundl on
Andre La Gerche, MBBS, PuD Peripheral Vascular Disease, American Gollege of
Rachel Lampert, MD, FHRS, FACC Cardiology

Matthew W. Martinez, MD, FACC

Michael J. Ackerman, MD, Pub, FACC
Sharlene M. Day, MD, FAHA
Elizabeth H. Dineen, DO, FACC

competitive and recreational athletes

A contemporary review of sudden cardiac arrest and death in ()

Exercise-Induced Cardiovascular
Adaptations and Approach to O P oc
Exercise and Cardiovascular Disease
JACC State-of-the-Art Review

Matthew W. Martinez, MD," Jonathan H. Kim, MD, MSc,” Ankit B. Shah, MD, MPH," Dermot Phelan, MD, PxD,"
Michael S. Emery, MD, MS,* Meagan M. Wasfy, MD, MPH," Antonio B. Femandez, MD;* T. Jared Bunch, MD,"

JonathanH Km', MatthewW Matmez, | o Guseh, Behnda Gray, Kimbesdy GHy g Peter Dean, MD,' Alfred Danielian, MD,’ Sheela Krishnan, MD,* Aaron L. Baggish, Nﬂ),‘Thlis M.H. Eijsvogels, PuD,'
Dot M Phelon, Katie Stewart, Berjamin D evine, Aaron L Boggich®, o behdf of theA merican Callege of Cordid oy Sparts & Exercise Eugene H. Chung, MD, MSc,”* Benjamin D. Levine, MD™*
Leadership Council
JAMA Cardit | Special C
E MOR&( Coronavirus Disease 2019 and the Athletic Heart
Emerging Perspectives on Pathology, Risks, and Return to Play
H EART & VASC U LAR Jonathan H. Kim, MD, MSc; Benjamin D. Levine, MD; Dermot Phelan, MD, PhD; Michael S. Emery, MD, MS;
CENTER Mathew W. Martinez, MD; Eugene H. Chung, MD, MSc; Paul D. Thompson, MD; Aaron L. Baggish, MD
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A Timeline for Historical (U.S.) Context

“Itisn’t a major public health issue... P bl d
“You’d have to examine probably 250,000 athletes to detect one U e
85" ghetvashington Post  August1, 1988 3,269 references ”““H ‘
\WHEN ATHLETES DIE YOUNG ......i..}...|||I|||||||”||‘
e 2026
Death of
Robert
1959 Pollard 1990 2021 2023
.IIIII SEEEEEEEEENEEEEEN
1988 I

ORIGINAL ARTICLES.
Subden Death in Young Athletes

(ST 1980

- Sudden Cardiac Death in National Collegiate
N » Athletic Association Athletes: A 20-Year Study
Causes of Sudden Death in Competitive Athletes

® JACC 1080
9
Sudden Cardiac Death in National Collegiate . .
Athletic Association Athletes: A 20-Year Study | Girculation
Bradley J. Petek, MD; Timothy W. Churchill®, MD; Nathaniel Moulson, MD; Stephanie A. Kliethermes®®, PhD; TIIII—
Aaron L. Baggish®, MD; Jonathan A Drezner®, MD; Manesh R. Patel®, MD; Michael .J. Ackerman®, MD, PhD;
Kristen L. Kuceral®, PhD, MSPH, LAT, AT; David M. Siebert, MD; Lauren Salemo, BA; Monica Zigman Suchsland(®, MPH;
Irfan M. Asif®, MD; Joseph J. Maleszewski®, MD; Kimberly G. Harmon®, MD
Table 2. Incidence of Sudden Cardiac Death, by
Demographic Characteristics
» Database of all NCAA deaths 2002-
Sudden Incidence
cardiac death | rate, 2022
Characteristics | cases, n (%) 950 CI * Most common medical cause of
Total 143 (100) 1:63682 ) 1:54065-1:75010 death was CV
Sex * Males higherrisk vs. females
Male 110 (B3) 1:43348 1:36228-1:51867 * Black athletes at higher risk vs.
Female 24 (17) 1:164504 | 1:110552-1:244 787 White athletes (1:26,704 AY vs.
Race 1:74,581 AY)
White 84 (50) 174581 | 1:60247-1:02326 * Men’s basketball at highest risk
Black 53 (37) 1:26 704 1:20417-1:34025 (1:7,696 AY) ) )
Petek BJ. Circulation 2023.
10
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Circulation

Keith Churchwell, MD,
FAHA, Chair
Mitchell S.V. Elkind, MD,

Call to Action: Structural Racism as a
Fundamental Driver of Health Disparities
A Presidential Advisory From the American Heart Association

AHA PRESIDENTIAL ADVISORY

MSs, FAHA

Regina M. Benjamin, MD,
MBA

April P. Carson, PhD,
MSPH, FAHA

Edward K. Chang, BS

Willie Lawrence, MD,
FAHA

Andrew Mills, MPH

Tanya M. Odom, EdM

Carlos J. Rodriguez, MD,
MPH, FAHA

Fatima Rodriguez, MD,
MPH, FAHA

Eduardo Sanchez, MD,
MPH

Anjail Z. Sharrief, MD,
MPH, FAHA

Mario Sims, PhD, MS,
FAHA

Olajide Williams, MD, MS

On behalf of the
American Heart
Association

Age-adjusted Deaths per 100,000

Age-Adjusted Total CVD Mortality Rates
2007-2017 by Race and Ethnicity

350

300
” \’\__
-
$12.7%
vaasx \\’_
+19.2%
-

Non-Hispanic
Non-Hispanic
. Pacific Isl
Non-Hispanic White Non-Hispanic Black Hispanic American Indian/ Asian/Pacific lslander
Alaska Native

Figure 1. Age-adjusted total cardiovascular disease mortality rates, 2007 to 2017 by race and ethnicity.”
Downward arrows indicate a decrease in age-adjusted deaths from cardiovascuiar disease over the 10-year period shown

Churchwell K. Circulation 2020.

11

Circulation

Keith Churchwell, MD,
FAHA, Chair
Mitchell S.V. Elkind, MD,
FAHA

Regina M. Benjamin, MD,
MB

April P. Carson, PhD,
MSPH, FAHA

Edward K. Chang, BS

Willie Lawrence, MD,
FAHA

Andrew Mills, MPH

Tanya M. Odom, EdM

Carlos J. Rodriguez, MD,
MPH, FAHA

Fatima Rodriguez, MD,
MPH, FAHA

Eduardo Sanchez, MD,
MPH

Anjail Z. Sharrief, MD,
MPH, FAHA

Mario Sims, PhD, MS,
AHA

Olajide Williams, MD, MS

On behalf of the
American Heart
Association

AHA PRESIDENTIAL ADVISORY

Call to Action: Structural Racism as a
Fundamental Driver of Health Disparities
A Presidential Advisory From the American Heart Association

terpersonal racism{Race is a social construct and primar-
ily based on phenotype, ethnicity, and other indicators
of sodial differentiation that result in varying access to
power and social and economic resources.”}

health conditions. However, race and ethnicity are some-

times improperly presumed to reflect biological or genetic

differences, further contributing to the limited interroga-

tion and conceptualization of structural racism in empirical
research on health and mental and physical well-being.™
In addition, although race and ethnicity can descriptively
associate with poorer outcomes, future research needs
to capture inherent unmeasured factors. Considering the

Churchwell K. Circulation 2020.

12
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Reckoning with race in sports m
cardiology: a call to action

Aubrey Grant,' Sheela Krishan, Merije Chukumerije,®
James Sawalla Guseh, Jonathan H Kim

JaMA Cardiology | Review
Racial Disparities in Sports Cardiology
. riatar Exercise-Induced Structural Leftventrigulahypertiophy
AReview Cardiac Remodeling +  Leftventricular dilation
> *  Right ventricular dilation

Sneela Krishnan, MD; James MD; Marlje O MD; Auirey 1 Grant, MD; * Increased leftventricular
Peter N Dazn, MD: Jaffray 1. Hsu, MD, PD; Mustsfa Husaini, MD. MBA: Dermot M. Phisian, MO, PhD; concentricity (wall thickness)
Ankit B Shah, MD, MPH: Katie Stawert, THP: Maagan M. Wasty. MD, MPH; Quinn Capars IV. MD:
Utibe R Essien, MD. MPH; Amber E. hahnson. MO, M5C, MBA: Benjamin 0. Levine, MD:;
Jorzthizn H. Kim, MD, M5c; for the American Collage of Cardiology Sports & Exerdsa Leadership Councll

Normal athletic ECG findings: Borderline athletic ECG findings: ECG repolarization variant: J-point elevation with convex

« Increased QRS voltage » Left/right axis deviation ST-segment elevation and T-wave inversions in

« Early repolarization » Left/right atrial enlargement V, through V,

« Sinus bradycardia « Complete right bundle branch block

« T-wave inversions V; through V; (<16 y of age)

« Incomplete right bundle branch block Abnormal athletic ECG findings: Vs

« First-degree AV block and Mobitz type 1 « T-wave inversions and ST-segment depressions

second-degree AV block + Pathologic Q waves

| »EetopfCtalor junctional tythm |+ eft bundle branch block/QRS 2140 ms

< * ST-sagment elevation followed by T-wave inversion | ™, WPW, Brugada type 1, prolonged QT
inV, through V, in Black athletes + Sinus bradycardia <30 bpm

= PR interval 2400 ms
= High-grade AV block

E M ORY « Atrial/ventricular tachyarrhythmias

HEART & VASCULAR
CENTER

\

13

Prevalence and Outcomes of ’1)‘

Competitive Athletes From the JACC

United States With Electrocardiographic
Athletic Anterior Early Repolarization Advances

Austin J. Rim, MD,* Paishiun Nelson Hsieh, MD, PxD,” Parth Patel, MD,* Melroy D’Souza, MD,” Neeya Patel, BA,*
Sanchitha Rajesh,” Sophia Wolmer, MP#,* Heather DiGregorio, MLA,? Rayan El Chami,* Mekensie Jackson, MS,*
James T. Miller, MS,* Zain Zaidi,” Yi-An Ko, PuD," Eugene H. Chung, MD, MPH," Timothy W. Churchill, MD,”

Eli Friedman, MD,® J. Sawalla Guseh, MD,® Matthew W, Martinez, MD," Aaron L. Baggish, MD,*

Jonathan H. Kim, MD, MSc*

Athlete Anterior Early Repolarization Pattern

* Overall Prevalence: 0.76%
* Prevalence Black Athletes: 1.91%
Y 2 Vs —| |+ Prevalence Non-Black Athletes: 0.48%
\ * No Adverse Cardiovascular Events Over 177

E: i 1,__ Athlete-Years
TﬂMM\ * No Diagnosed Structural Cardiac Pathology*
N=6,177

Competitive | Screening ECG
Athletes 15-25
years-old

EMORY

HEART & VASCULAR
CENTER

14
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JAMA Cardiology | Review
Racial Disparities in Sports Cardiology
A Review

Utibe A Essien, MO, MPH; Ambar E. Jahnson. MO, M5C, MEA: Benjzmin D Leving, MD;

Sneela Krishrizn, MD; James Sawalla Gusen, MO; Marje Chukumerie, MO: Autrey L Grant, MD:
Peter M. Dazn, MD: Jaffray J. Hsu, MO, PhiD; Mustafa Huszini, MD. MBA: Dermot M. Pheizn, MO, PhiD;
Ankit B. Shian, MD, MPH; Katie Stewart, ONF: Meagan M. WasTy, MO, MPH; Quinn Capers IV, MO:

Jortiian H. KIm, WD, MSE; for the Amenicen College of Crdalgy Sports & Exerdss Leadersilp Councll

Figure 2. Principles for Eliminating Racial Disparities in Sports Cardiology

Clinical inclusivity

» Diversify the sports medicine and sports cardiology
workforce and other health teams in sports medicine

» Include diverse groups in research studies, as these
lay the foundation for generalizable clinical algorithms
« A proven lifesaving device, ensure AED access in all
athletic arenas, especially in underserved communities

Race-conscious awareness
N a n ding, athletic anterior

repolarization should be generalized to all athletes,

irrespective of race

« Eliminate race as a clinical diagnostic/therapeutic

variable in clinical algorithms

« When encountering concentric LVH, assess

Research-driven practice refinement

« Allocate more federal and foundation funding to
explore racial disparities in athlete cardiac outcomes
+ Broaden studies on cardiac phenotypic variation to
understand healthy variation

« Avoid pathologizing groups. Instead, define and
study the full spectrum of human variation

environmental influences like hypertension,
considering factors beyond race

EMORY

HEART & VASCULAR
CENTER
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Roadmap Linking the Past to Contemporary Sports Cardiology...

Clinical Considerations for Competitive Sports
Participation for Athletes With Cardiovascular
Abnormalities: A Scientific Statement From
the American Heart Association and American
College of Cardiology

Jonathan H. Kim, MD, MSc, FACC, Chair; Aaron L. Baggish, MD, FACC, Vice Chair; Benjamin D. Levine, MD, FAHA, FACC, Vice Chair;
Michael J. Ackerman, MD, PhD, FACC; Sharlene M. Day, MD, FAHA; Elizabeth H. Dineen, DO, FACC;

J. Sawalla Guseh Il, MD; Andre La Gerche, MBBS, PhD; Rachel Lampert, MD, FHRS, FACC; Matthew W. Martinez, MD, FACC;
Michael Papadakis, MBBS, MD, FRCF; Dermot M. Phelan, MD, PhD, FACC; Keri M. Shafer, MD, FACC; on behalf of the American
Heart Associafion Leadership Committee of the Council on Clinical Cardiology; Council on Basic Cardiodsgular Sciences; Council
on Cardiovascular and Stroke Nursing; Council on Cardiovascular Surgery and Anesthesia; Council on Petiphefal-Vascular Disease;
and American College of Cardiology

Circulation ®/JACC_
Circulation m
Clinical Considerations for
AHA/ACC SCIENTIFIC STATEMENT Competitive Sports Participation for

Athletes With Cardiovascular
Abnormalities

A Sdentific Statement From the American Heart Assodation and American College of Cardiology

Jonathan H. Kim, MD, MSc, FACC, Chair
Aaron L. Baggish, MD, FACC, Vice Chair
Benjamin D. Levine, MD, FAHA, FACC, Vice Chair

Michael Papadakis, MBBS, MD, FRCP
Dermot M. Phelan, MD, Pu, FACC

Keri M. Shafer, MD, FACC

on behalf of the American Heart Assodation Leadership
Committee of the Council on Clinical Cardiology, Council
on Basic Cardiovascular Sciences, Council on
Cardiovascular and Stroke Nursing, Coundil on
Cardiovascular Surgery and Anesthesia, Coundl on
Peripheral Vascular Disease, American College of
Cardiclogy

Michael J. Adkerman, MD, PuD, FACC
Sharlene M. Day, MD, FAHA
Elizabeth H. Dineen, DO, FACC

J. Sawalla Guseh II, MD

Andre La Gerche, MBBS, PuD

Rachel Lampert, MD, FHES, FACC
Matthew W. Martinez, MD, FACC

EMORY

HEART & VASCULAR
CENTER
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Writing Committee

Jonathan H. Kim, MD, MSc, FACC, Chair Michael Papadakis, MBBS, MD, FRCP
Aaron L. Baggish, MD, FACG, Vice Chair Dermot M. Phelan, MD, PuD, FACG
‘Benjamin D. Levine, MD, FAHA, FACC, Vice Chair Keri M. Shafer, MD, FACC

on behalf of the American Heart Assodation Leadership
Michael J. Ackerman, MD, Pub, FACC Comumittee of the Council on Clinical Cardiology, Council
‘Sharlene M. Day, MD, FAHA on Basic Cardiovascular Sciences, Council on
‘Elizabeth H. Dineen, DO, FACC Cardiovascular and Stroke Nursing, Coundil on
7. Sawalla Guseh TI, MD Cardiovascular Surgery and Anesthesia, Coundil on
Andre La Gerche, MBBS, PuD ‘Peripheral Vascular Disease, American College of
Rachel Lampert, MD, FHRS, FACC Cardiology

Matthew W, Martinez, MD, FACC

Collaborators  Larry A, Allen, MD, MHS, FAHA, FACC Belinda Gray, BSc (Med), MBBS, PhD
Mats Bérjesson, MD, PhD, FACC Martin Halle, MD
Alan C. Braverman, MD, FACC Kimberly 6. Harmon, MD
Julie A. Brothers, MD Jeffrey J. Hsu, MD, PhD, FAHA, FACC
Silvia Castelletti, MD, MSc, FESC Richard 1. Kovacs, MD, FAHA, MACC
Eugene H, Chung, MD, MPH, FHRS, FAHA, FACC Sheela Krishnan, MD, FACC
Timothy W. Churchill, MD, FACC Mark S, Link, MD, FHRS, FAHA, FACC
Guido Claessen, MD, PhD Martin Maron, MD
Flavio D*Ascenzi, MD, PhD Silvana Molossi, MD, PhD, FACC
Douglas Darden, MD Antonio Pellicda, MD
Peter N, Dean, MD, FACC Jack C. Salemo, MD, FACC, FHRS
Neal W. Dickert, MD, PhD, FACC Ankit B, Shah, MD, MPH, FACC
Jonathan A. Drezner, MD Sanjay Shama, BSc (Hons), MBChB, MRCP (UK), MD
Katherine E. Economy, MD, MPH Tamanna K. Singh, MD, FACC
Thijs MH. Eijsvogels, PhD Katie M. Stewart, NP, MS
Michael S. Emery, MD, MS, FACC Paul D. Thompson, MD, FAHA, FACC
Susan P. Etheridge, MD, FHRS, FAHA, FACC Meagan M. Wasfy, MD, MPH, FACC
Sabiha Gati, BSc (Hons), MBBS, PhD, MRCP, FESC Matthias Wilhelm, MD

17

CASE #1 (2015) %%%%\?

» 23-year-old professional American-style football player
 Skill position player, smaller NCAA school, non-Division-1

* Non-NFL Combine invite

* Asymptomatic with normal family history

* UDRFA attempts to sign...pending mandated screening ECG

EMORY

HEART & VASCULAR
CENTER
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E

CASE #1 B& T M

ek y iR
Let’s ‘get with the guidelines’..!

Eligibility and Disqualification
Recommendations for Competitive
Athletes With Cardiovascular Abnormalities:

Task Force 3: Hypertrophic Cardiomyopathy,
Arrhithmananic Diaht Vantricular
2. Athletes with a probable or unequivocal
Car pmon and diagnosis of HCM (ie, with the disease
LV hypertrophy) should not parti

Car: inmostcompelitive sports, with the excej puonnl'ﬂmse:||t|s

of low intensity (class IA sports) (see “Classifical
AScienti  0f Sport” [22]). This recommendation is mdependen[ ege of Cardiology

of age, sex, magnitude of LV hypertrophy, particular
‘mutation, presence or absence of LV
outflow ion (at rest or with i ical ex-
ercise), absence of prior cardiac symptoms, presence
or absence of late gadolinium enhancement (fibrosis)
on CMR, and whether major interventions such as
surgical myectomy or alcohol ablation have been
performed previously (Class IF; Level of Evidence C).

Maron BJ. Circulation 2015.

EMORY

HEART & VASCULAR

ENTER

21

CASE #2 (2016) %%%%}3\

* 19-year-old collegiate American-style football player

* Defensive back
* Asymptomatic with normal family history

* Family opted for a routine ‘athlete health CV screen’ inclusive of
ECG and trans-thoracic echocardiography

EMORY

HEART & VASCULAR
CENTER

22
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PR M-

EMORY

HEART & VASCULAR
CENTER
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PR M-
CASE #2 il

SUMMARY

* Bicuspid aortic valve

* No aortic stenosis or
regurgitation

¢ Maximum diameter
of the aortic root
(coronary sinus) is
42 x43 mm

EMORY

HEART & VASCULAR
CENTER

24
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HEART & VASCULAR
CENTER

EMORY

CASE #2

PR M
BrElyuRE

Let’s ‘get with the guidelines’..!

Bicuspid Aortic Valves

Bicuspid aortic valve is present in 1% to 2% of the popula-
tion'? and is the marker of connective tissue abnormalities that
affect both the aortic valve and aorta. That patients with bicus-
pid aortic valves are at increased risk for AS and AR is well
known, but these patients are also at increased risk for aortic
enlargement and aortic dissection, although the absolute risk
for these events is quite small,"'? and it is not known whether
restriction of physical activity limits the risk or the rate of aor-

[For athletes with a BAV and a mild to moderately
dilated aorta (score 2-3.5 or aortic root or ascend-
ing aortic diameters measuring 40-42 mm in men
or 36-39 mm in women) and no features of associ-
lated connective tissue disorder or familial TAA syn-
drome, participation in low and moderate static and
dynamic competitive sports with a low likelihood of|
significant bodily contact (classes TA, IB, IC, TIA,
IIB, and IIC) may be considered. For these athletes,

of intense weight training should be con-
sidered (Class 11b; Level of Evidence C).

Braverman AC. Circulation 2015.
Bonow RO. Circulation 2015.

[For athletes with a BAV and a dilated aorta mea-
suring 43 to 45 mm, participation in low-intensity
lcompetitive sports (class IA) with a low likelihood of
(bodily contact may be considered (Class IIb; Level of

|Evidence C).
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This document addremes medical imues rebled to
trained athletes with Grdiowascular abnormalities.
The objective i to present, i a meadly usable
format, consenms reeommendations and guidelines
principally addressing criterin for ehigihilty md
disqualification from organized commpet tive sports far
the purpae of enming the heaih and safety of
young athletes. Recognizing certain medical ridks
imposd on athlctes with carliovascular disese, it
is our mpiration that the recommendations that
constitute this document will serve as 2 useful guide

to the practiing community for chnial dedsion
making. The utimate gl is prevention of sudden
death in the youn, although i & alao important not
to unfairly or unnecemarily remove people from 3
healthy athletic liestyle or competitive sparts (that
may be physiokgically and paychalogially iner-
twined with good quality of fe and medical well-
being) because of fear of ltigation. Tt & our geal that
the recommendations @ thi document, together
with sound clinical judgment, wil lead to 3 heabhier,
safer playing fiekd for young competitive athletes.

T A Cligs of Chtinby it it 5 et b

[rev s sy T w—
ol o sl by, Conael o oo D

Tha st v gyl ey the A ot -
Sk adcey s Cocnlioming Commtm m fma 34, 225,
= ey

anl by s A Colags o Comlcyy B f Tosmm
Enmativs Comation o bam 3. 335

Approach

2. Data/ Scientific
Advances

26

13 of 35




MHIF Cardiovascular Grand Rounds
May 11, 2026

The medical care of competitive athletes:
the role of the physician and individual
assumption of risk

BENJAMIN D. LEVINE and JAMES STRAY-GUNDERSEN

Institute for Exercise and Environmental Medicine,
Presbyterian Hospital of Dallas,

The Baylor/UT Southwestern Sports Science Laboratory, and
The University of Texas Southwestern Medical Center at Dallas

FIGURE 3 SDM Sports Cardiology Pillars

Knowledge
* Appropriate diagnosis
- Expertise in the cardiac condition
« Expertise in exercise and sport
recommendations

Humility
- Recognize you may not be able
‘to provide expert counsel
- Additional opinions serve
both patient and provider
- Recognize that the science
can change
« Appreciate that the physician
is there to serve the patient

Knowledge

Humility

Shared Decision-Making
Sports Cardiology Pillars

Respect

Teamwork
Communication

Respect

+ Respect patient priorities

- Recognize the patient's voice and
opinion

Teamwork

+ Approach the patient as a teammate

and fellow “expert”

~ Engage and discuss with patient
significant others

+ Engage coaches and team medical
personnel to optimize the sports
environment

« Document discussion of risk/ benefits

of participation and restriction
+ Communicate with all stakeholders

EMORY

HEART & VASCULAR
CENTER

Martinez MW, Kim JH, et al. JAm Coll Cardiol 2021

1. Shared Decision-Making is an Ethical Imperative

27

Jonathan H. Kim,
MD, M5c

Emory University
School of Medicine,
Emory Clinical

VIEWPOINT

Athletes With Cardiovascular Disease
and Competitive Sports Eligibility
Progress and Challenges Ahead

Cardiovascular
Research Institute,

JAMA
Cardiology

Atlanta, Georgia.

Figure. Key Conceptual Pitfalls and Proposed Evidence-Based Solutions in Achieving a Balanced Athlete-Centered, Shared Decision-making Outcome

Neal W. Dickert,
MD. PhD

Emory University
School of Medicine,
Emory University
Center for Ethics,

Third parties2

Athlete with

Emory Clinical
cardiovascular disease

Cardiovascular

F_.

Shared
decislon-making

}_.

Research Institute,
Atlanta, Georgia.

Potentlal shared

decislon-making pitfalls

= Differences In valuation
of an athletic lifestyle
between physician
and athlete

« Blases and heuristics
clouding communication
and appreciation of risk

« Differences In the perception
and Interpretation of risks
In athletes

» Medical-legal biases

s

Evidence-based
solutlons

« Define range of athlete
viewpoints on risk

« Define range of physiclan
viewpoints

« Use choice architecture
to counter operative
biases In risk communication

« Development of clinical
tools to facilitate risk
communication and
trade-off assessments
with athletes

[—

Athlete-centered
decislon regarding sports
eligibility/participation

or other family members.

2 Third parties are specific to competitively sanctioned athletes and represented by governing sporting leagues or organizations, universities, agents,

EMORY

HEART & VASCULAR
CENTER

Kim JH. JAMA Cardiol 2022.
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Phase 1 Confirmation of Di fgnosﬂc Accuracy
o E&\raluaﬂun Dizease-Specific Risk Stratification
Management . ¢ .
Therapeutic |ntervention
:
Phase 2 Athlete / Family Medical Education
!
Athlete Education Evaluation of Athlete’s Values, Preferences,
& & Risk Tolerance
Personal Assessment l
& Engagement of “Stakeholders” Relevant to
Stakeholder Involvement Decision Making & Implementation
+
Synthesis & Decision Making
Phase 3 [ camantitive Spart Particsmatian pras) | [ camastitive Sport Particiostion iia) |
Decision
& Emergency Action Planning
. } Health-Based
Implemeantation Exarcize
Return to Participation Conditioning Plan ;
J Counseling
Longitudinal Clinical Surveillance

29

® JaCC.

Return-to-Play for Athletes With Long QT W
Syndrome or Genetic Heart Diseases
Predisposing to Sudden Death

Kathryn E. Tobert, BA," J. Martijn Bos, MD, PaD,™"* Ramin Garmany, BS," Michael J. Ackerman, MD, PrD"™

® JaCcC_

2. Scientific Advances Understanding
the Safety of Competitive Sports with
Heart Disease

Return-to-Play for Elite Athletes With
Genetic Heart Diseases Predisposing to
Sudden Cardiac Death

Kathryn E. Tobert, BS,” Darrel B. Newman," Erica Scherer,’ Bradley J. Petek, MD,"=
Michael J. Ackeman, MD, PrD,""* Matthew W. Martinez, MD"

Katherine A. Martinez,** J. Martijn Bos, MD, PuD,"** Aaron L. Baggish, MD,** Dermot M. Phelan, MD, PxD,"

)

JAMA
Cardiology

Circulation

Rachel Lampert, MD
Brian Olshansky, MD

Hein Heidbuchel, MD, PhD.
Christine Lawless, MD
Elizabeth Saarel, MD
Michael Ackerman, MD.
Hugh Calkins, MD

Safety of Sports for Athletes With Implantable
Cardioverter-Defibrillators
Long-Term Results of a Prospective Multinational Registry

EMORY

HEART & VASCULAR
CENTER

Laura BA
Katioon Vandenberghe,
PhD

David Cannom, MD

JAMA Cardiology | Original Investigation
Vigorous Exercise in Patients With Hypertrophic Cardiomyopathy

Rached Lampert, MD; Michael 1 Ackesman, MD, PhE; Bradley S. Marlna, MD; Matthew Burg, PhO;

Barbara Answorth, PAD, MPH; Lisa salberg; Mania Teress Tome Esteban, MO, PhD; Carohn Y. Ha, MD;

Roselle Abraham, MD; Seshacn Balay, MBS, PAD; Cheryl Barth, Bs; Charies 1, Barul, MD; Martjn BCs, MD;
'David Cannam, MD; Lubrna choudhary. MD; Maryann ConGirnon, MSw; Robert Cooper. MD;

Richard L Cznsek, MD; AME M. Dubin, MD; James D713, Phi; Benfmin Ekdem, MD; Michael s, Emery, Mo;
M. A Miark Estes. MD: Susan P: Etheridge, MO: Jefirey B. Geske. MD; Belinda Gray. MBBS, PR Kevin Hall, MO
Kimberly . Harman, MD: Cynthia A. James. PAD: Astwin K. Lal, MD; 1an H. Lave, MD: Fangyong LL WS

Marks. Link, MD: wllam 1 MCKenna, MD: SIana olossi, M, PO; Brizn olshansky, MD;

Stevan k. Ommen, MD; Elzabsth . S3arel, MD: 52ra Ssber, MD, MS: Laura Simons. Ms; Gordon TomasellL Mo;
James 5. Ware, MD; Douglas P Z¥pes, MD; Sharlene M. Dy, M, for the LIVE Consortium
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JAMA cardiology | Original Investigation

Vigorous Exercise in Patients With Hypertrophic Cardiomyopathy

Rachel Lampert, MD; Michael 1 Ackerman, MO, PhD; Bxadley 5. Marin, MD; Matthew BUTg, PhO;

Barbara Alnsworth, PHD, MPH; Lisa Salberg: Maria Teresa Tome Esteban, MD, PRO: Carohyn Y. Ho MD:

Roselle Abrzham, MD: Seshadi Balafl, MBES. PhD: Chery| Barth, BS: Charkes 1. Barul, MD: Martjn Bos, MD:
David Cannom, MD; Lubna Choudhury, MD: Maryann Concannon, MSW; Fobert Cooper. MD;

Richard 1 Czosek, MD: Arie M. Dubin, MD: James D7ira, PO Benjsmin ke, MD: Michael 5. Emery. MD:
. A Mark Estes, MD; Susan P Etheridge, MD; Jeffrey 8. Geske, MD; Belnda Gray, MBES, PhD; Kevin Hall, MD;
Kimberly & Harmon, MD: Cyrmthia A. James. PhD: Ashwin K. Lal, MD: lan H. Lave MD: Fangyong LI, MS:

Mark s. Link, MD: Willlam 1 McKanna, MD; Silvana Molossl, M, PhD: Brian Olshansky, MD:

Steven R. Omimen, MD: Elzabeth V. Saarel, MD- 53ra Saberl, MD, MS: Laura SImane. Ms: Gardan Tomaselll MD:

JAMA

Jamass. ware,

MD; Douglas P Zpes, MD; sharlene M. Day, MD: for the LIVE Consortium

Figure 1. Kaplan-Meler Survival Curve for Freedom From Composite
End Point {Death, Cardiac Arrest, Appropriate Implantable Cardioverter
Defibrillator Shodc, or Arrtythmic Syncope) by Exerclse Group
LB it s o
B os
£
ag as]
8ol
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=
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Vigomis €99 B2 w3
EMOR Wigonous and monvigoroas groups did mat differ in frssdom from compaosite end
' part.
HEART & VASCULAR
CENTER Lampert R. JAMA Cardiol 2023

Cardiology
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Return-to-Play for Elite Athletes With )
Genetic Heart Diseases Predisposing to JA( (
Sudden Cardiac Death et
Katherine A. Martinez, " J. Martijn Bos, MD, PD,"** Aaron L. Baggish, MD,"* Dermot M. Phelan, MD, PrD,’
Kathryn E. Tobert, BS,* Darrel B. Newman," Erica Scherer,” Bradley J. Petek, MD,%
Michael J. Ackerman, MD, PuD,""* Matthew W. Martinez, MD"

TABLE 2 Evaluation of RTP

Evaluation of RTP TABLE 3 BCE Details

Highest level of play

Division | 50 (66) Patleant 1 Patlent 2 Patient 3

Professional 2664) Sex Male Male Male
Reason for diagnasis N -

‘Abnormal cardise evaluaton 406 Diagnasic HCM LoTs HOM

syncope 301 Reason for diagnosis Cardiac arrest Syncope Syncope

Family history 7(9) Sport and level Basketball Hockey Hodkey

Un ey 45 Age at diagnosis 20 21 2

) LS 38 Age atRTP o n n

Cardiac amest 6(8) -

Other syrprtons 79 Symptoms befare diagnosis Yes Yes Yes
Initially disqualified 55(72) Cardiac arrest Syncope Syncope
Chase to stop playing postdiagnosis 34 Initially disqualified Yes No Yes

main e Bk Treatment ICD, bets blocker Beta blocker Beta blacker
allow-up
= CPRGERT BCE 10D shodk Syncope Syncope
i 34045 Age at BCE, y 2 24 24
[ico 2139 Circumstances of BCE While moving While coming off the ~~ While warking

Primary 16 (67) Furniture bench and making out

Secondary 363 mac and cheese

LCsD &)

LR 34 BCE = bresithrough cardiac event; HOM = i KD - i
defibrillstor; LQTS ~ long QT syndrome; RTP = retum to play.

Values are 0 (3.

L3~ leh e ottt deenton, RTE - warn 5o o

VT - ventiailar tachycardia. . .

Martinez KA. JAm Coll Cardiol 2023.

HEART & VASCULAR
CENTER

32

16 of 35




MHIF Cardiovascular Grand Rounds

May 11, 2026

More Landscapes Have Changed Since 2015....

* Other sports-specific guidelines (2017 International ECG Criteria
for Athletes, 2024 HRS Arrhythmias in Athletes) and non-sports
guidelines (HCM) that are not consistent with 2015

recommendations
* COVID-19 Pandemic

» Standard of care at expert sports cardiology centers opposes
much of the old 2015 consensus recommendations...

* ..which has led to inequitable outcomes for athletes unable to
receive guidance at high-level centers

EMORY

HEART & VASCULAR
CENTER
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SECTION |: SPORTS CLASSIFICATIONS

SECTION II: THE PREPARTICIPATION
CARDIAC EVALUATION

SECTION I1I: ETHICAL ASPECTS OF
COMPETITIVE SPORTS ELIGIBILITY

SECTION IV: CARDIOMYOPATHIES

SECTION V: MYOCARDITIS/
PERICARDITIS, VALVULAR HEART
DISEASE, AND OTHER ACQUIRED
CARDIOVASCULAR CONDITIONS

SECTION VI: CONGENITAL HEART
DISEASE

SECTION VII: AORTOPATHY (INCLUDING
BICUSPID AORTIC VALVE) AND
SPONTANEOUS CORONARY ARTERY
DISSECTION

SECTION VIII: ARRHYTHMIAS, DEVICES,
AND ECG ABNORMALITIES

SECTION IX: CARDIAC CHANNELOPATHIES

SECTION X: MASTERS ATHLETES

SECTION XI: ADDITIONAL CARDIAC
CONDITIONS AND CONSIDERATIONS

34
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2015 2025
®/AcC. ® A

[“ScienTiFic staTemEnT |
Eligibllity and Disqualification Clinlcal Considerations for
Recommendations for Competitive Athletes Competitive Sports Participation for
With Cardiovascular Abnormalities: Athletes With Cardiovascular

Preamble, Principles, and

. . Abnormaliti
General Considerations el

A Scientific Statement From the American Heart Association and American College of Cardiology
A Scientific Statement From the American Heart Association and American College of Cardiology

. Jonathan H. Kim, MD, MSc, FACC, Chair Michael Papadakis, MBBS, MD, FRCP
oy J Maon, MD, FACC, Co Chair® - Douglas . Zpes, MD, FAHA, MACC, - Richard ) Kovacs, MD, FAHA, FACC, ‘Aaron L. Baggish, MD, FACC, Vice Chair Dermot M. Phelan, MD, PxD, FACC
Benjamin D. Levine, MD, FAHA, FACC, Vice Chair Keri M. Shafer, MD, FACC
on behalf of the American Heart Assodiation Leadership
Michael J. Ackerman, MD, PuD, FACC ‘Committee of the Council on Clinical Cardiology, Council
Sharlene M. Day, MD, FAHA ‘on Basic Cardiovascular Sciences, Council on
Elizabeth H. Dineen, DO, FACC Cardiovascular and Stroke Nursing, Coundil on
1. Sawalla Guseh II, MD (Cardiovascular Surgery and Anesthesia, Coundl on

Andre La Gerche, MBES, PuD Peripheral Vascular Disease, American College of
Rachel Lampert, MD, FHRS, FACC Cardiology
Matthew W. Martinez, MD, FACC

35

Up to 2015

1i1. High (=30%)

II. Mederate (10-20%)

Increasing Static Component —————————=

1. Low (<109%)

A. Low (<50%) B. Moderate (50-75%) C. High (>75%)

Increasing Dynamic Compenent ————
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FIGURE 1 Updated itive Sports icipation Qassification Sch dasa i of Competitive Sports Participation Based on

2025

I
&
=-

- Strength m—

Low High

Endurance —.
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Table 3. Competitive Sport-Specific Risks and Participation Considerations Related to Bodily Collision, Bodily Impact, and
Projectile Impact

Athletes receiving full * After SDM, these i * Risks i with these i * Risks associated with these competitive
anticoagulation, partial sports may be reasonable sports generally outweigh benefits for ‘sports genarally outweigh benefits for
anticoagulation, or for athletes receiving full athletes racaiving full anticoagulation. athletes recaiving full anticoagulation.
aspirin monotherapy anticoagulation or partial ~ Risks associated with thess compatitive - Risks associalad wilh these compstitive
can participate in these i i outweigh benafits for athleles sports may outwaigh bansfits for athistes
competitive sports. ~ Athlates racaiving aspirin receiving partial anficoagulation; SDM receiving partial anticoagulation; SOM
can recommended.
in these competitive sports. * Athletes receiving aspirin monotherapy can + Athletes receiving aspirin monotherapy can
participate in these competitive sports. jparticipate in these competitive sports.

Colors correspond to kow (green), moderate (yellow), or high (red) velocity. Collisions are defined as contact between 22 athlates occuring during competitive sport.
Impacts are defined as contact betwaen an athlete and a fixed or stationary object during competitive sport. Full anticoagulation is defined as a medical regimen including
warfarin or direct thrombin inhibitors. Partial anticoagulation is defined as a medical regimen including dual antiplatelet therapy. SOM indicates shared decision-making.

“Denotas competitive sports in which injury from high-velocity projactiles (ie, balls, pucks) may posa risk of serious bleeding indapendsnt of bodily collision or impact.

38
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Cardiologytoday

QEPLabDigest PERSPECTIVES
| Debating ECG
Screening in Young
Athletes: The Time

Debate: Necessity of ECG
screenings in young athletes

for Policy Change is still uncertain

Now!

o .

ICARDIOLOGY NEWS

European approaches ECGs for Athletes

Debate: challenges in sports cardiology; US versus | [Some GCommon Ground Emerges in Debate Over

Bruce Hamilton," Benjamin D Levine, % Paul D Thompson,*® Gregory P Whyte,®”
Mathew G Wilson'

“Spc‘orts ‘Medicine

AMERICAN
COLLEGE of
CARDIOLOGY.

ATHLETIC HEART

Debate: Are We Really Still Having This Debate? ECG vs. No ECG For Preparticipation
CARE OF TH E .m. Screening of Young Competitive Athletes
Michael Papadakis, MBBS, MD, MRCP*, Benjamin Levine, MD, FACC

FROM ELITE TO EXERCISE ENTHUSIASTS

EMORY

HEART & VASCULAR
CENTER
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SECTION II: THE PREPARTICIPATION
CARDIAC EVALUATION

The inclusion of a resting 12-lead ECG is reasonable as it improves
detection of underlying cardiac conditions in asympiomatic compaetitive
athletes comparad with medical history and physical examination alone.

EMORY

HEART & VASCULAR
CENTER

* Implementation of screening
ECGs requires appropriate
expertise in interpretation &
equitable downstream
clinical resources for
athletes found to have
abnormal ECGs

* No data to suggest additional
screening tests (e.g. echo)
improves outcomes or
incremental value

* Emphasis on effective EAP

40

20 of 35




MHIF Cardiovascular Grand Rounds

May 11, 2026

CENTER

Accuracy of the 2017 international recommendations
for clinicians who interpret adolescent athletes’ ECGs:
a cohort study of 11 168 British white and black
soccer players

Aneil Malhotra @ ," Harshil Dhutia, " Tee-Joo Yeo, "? Gherardo Finocchiaro,'
Sabiha Gati,* Paulo Bulleros," Zephyr Fanton,' Efstathios Papatheodorou,’
Chris Miles," Tracey Keteepe-Arachi, Joyee Basu,' Gemma Parry-Williams,'
Keerthi Prakash,’ Belinda Gray,' Andrew D'Silva © ' Bode Ensam,' Elijah Behr,'
Maite Tome," Michael Papadakis," Sanjay Sharma'

* 11,168 soccer players

British Journal of

Sports Medicine

* 1.8% abnormal by International Criteria; 1.5% false positive (overall)

i 16.2%

ESC(2010)

12.9%

Refined (2014)

5.9%
A - + 1.4% White vs. 3.3% Black false
A 8% “ positive

1.6%

A 3.6%

EMORY

HEART & VASCULAR

Malhotra A. BrJ Sports Med 2019.

41

Real World Example...

[ >300 Athletes ]

Flagged as Abnormal ECG /
Clinical Concern

[ 36 Athletes ]

[ 31 Black Athletes ] [ 5 White Athletes ]

HEART & VASCULAR
CENTER

EMORY

[~86%] [~14%]

WHY???

CONSIDER
UNINTENDED
CONSEQUENCES

42
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Untenable supply vs. demand mismatch on appropriate expertise ‘

G 4{ Unintended harms from inappropriate ECG interpretations ‘
S }% G 4», False positives, higher numbers affecting Black athletes ‘
M T S 4»{ Stresses on other healthcare resources

™

’ Diverted attention away from EAP legislation and expenditures

EMORY

HEART & VASCULAR
CENTER
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y

What about access to
S G $$$$ > AEDs, HEARTS Act, Smart
Heart Sports Coalition???

EMORY

HEART & VASCULAR
CENTER
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SOCIETAL STATEMENT

Opposing Legislative Mandates for
ECG Screening in Competitive
Athletes: A Report of the American
College of Cardiology Solution Set
Oversight Committee

Writing Jonathan H. Kim, MD, MSc, FACC, Chair Kimberly G. Harmon, MD

Committee Rachel Lampert, MD, FACC
Aaron L. Baggish, MD, FACC Benjamin D. Levine, MD, FACC
Doriane Coleman, JD Matthew W. Martinez, MD, FACC

Elizabeth H. Dineen, DO, FACC

uch legislation would likely lead to more harm

Ao BT | i n 1= sition is based on the following tenets:
o Accurate interp ion of ECGsin ¢ iti athleles requires expemse in the useof Duntempnla'y athlete-specific electrocardiographic criteria.
Legal would g an "supply versus demand” shortage of appropriately trained medical professionals to interprat the high

volume of screening ECGs.

In the absence of athlete ECG interpretation expertise, the number of inaccurately interpreted ECGs would likely be unacceptably high. Both false-

positive and false-negative interpretation of ECGs would risk harms for the competitive athlete including adverse health outcomes (eg, missed cardiac

diagnosas), psychological duress (eg, inappropriate sports disqualifications, significant time spent away from training, or both), and financial strain on

families (eg, lack of health insurance or high deductibles).

Appropriately interpreted athletic ECGs are associated with false-positive rates ranging from ~ 2% to 15%. Although incompletely understood, rates of

false-positive testing are associated with race, ethnicity, or both. Accordingly, legislation mandating screening ECGs is likely to place the highest

burden of unintended harm on Black athletes and athletes from underserved neighborhoods, including rural areas, and low socioeconomic status

backgrounds.

The clinical management of competitive athletes with abnormal screening ECGs requires considerable healthcare resources including a referral to a

sports cardiologist or pediatric cardiologist, cardiac i lmglng ;'ld addmnnal diagnostic testing. Currently, the U.S. healthcare system is unable to

provide these services at the scope that would be requ ECG This would also impact patients in the general population

who would receive delayed or deferred care due to the influx of ¢ ively healthy ¢ itive athletes.

o Prevention of sudden cardiac death is fully dependent on the availability of hoth people trained in cardiopulmonary resuscitation and automated
external defibrillators, which definitively reduces death among young competitive athletes. The current focus for legislation should be on secondary

and effective gency action p g.

o

o

o

45
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Assembly Committee on Education

46
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SECTION IV: CARDIOMYOPATHIES

A uniform approach of restriction or disqualification from competitive
sports paricipation should not be applied to competitive athletes with

cardiomyopathies. Rather, SDM should be used to determine participation « HCM. DCM. ACM. LV
in competitive sports. ’ ’ ’

Hypertrabeculation

* SDM should guide most
competitive sports
participation considerations

It iz reasonable to consider competitive sports participation for
competitive athlates with HCM after comprehansive expert assassment
with SDM in which benefits and potential risks, including SCD, are
dizcussad.

EMORY

HEART & VASCULAR
CENTER
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Exercise Increases Age-Related Penetrance

and Arrhythmic Risk in Arrhythmogenic

Right Ventricular Dysplasia/Cardiomyopathy—

Associated Desmosomal Mutation Carriers

Cynthia A. James, ScM, PuD, Aditya Bhonsale, MD, Crystal Tichnell, MGC, Brittney Murray, MS,

Stuart D. Russell, M D, Harikrishna Tandri, MID, Ryan ]J. Tedford, MD, Daniel P. Judge, MD,
Hugh Calkins, MD

A 1.0+ B 1.0

—_——
~MNon-athste —FiNon-athiele
—MAtlste kit

08+ 08

06 1\1

044 L

02

Survival from first sustained VTIVF (%)
Survival from class G HF (%)
£

0.0-{ Logank {Mantel Cox) 6.2, p=0.01 0.0- Logrank (Mantel-Cox) 8.4, p=0.004

T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 80 70 &0 S0 100 0 10 20 30 40 50 &0 70 &0 60 100
Agein years Age in years.
Numbers at risk Numbers at nsk

Non-athlete 31 31 24 2018 11 8 3 1 0 O Non-athlete 31 3 2422181 9 4 1 00

Athlete S 56 49 38 24 89 3 2 0 0 0 Atniate 86 56 50 41 32 14 4 2 0 0 0

Cumulative Lifetime Survival Free from Arrhythmia 'C Heart Falure

Cumulative Ifetime survival free of sustained ventricular ahythmiss (A) and stags C heart failure (B) stratfied by participation In endurance sthistics. Eventfree survval from
sustained amhytmias and stage C heart failure is signficantly lower among endumnce sthietes. HF = heant tailure; VT/VF = venticular tachycardis, ventricular fibrillstion
{sustained ventrcular amhythmia)

HEART & VASCULAR
CENTER James CA.JAm Coll Cardiol 2013.
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SECTION IV: CARDIOMYOPATHIES

Competitive athletes with a clinical diagnosis of PKP2 ACM (ie, ACM
attributable to a pathogenic or likely pathogenic varant in PKPZ) should
beo advized that the risks of ventricular arrhythmias, structural disease
progression, and SCD with continued endurance or higher-intensity
competitive sports participation likely outweigh benefits.

Competitive athletes with non-PKP2 ACM can consider competitive
sports participation after comprehensive expart assessment with SDM
in which benafits and potential risks, including SCD, are discussad.
Although evidence of disease acceleration or increased amrhythmic risk
iz not establishad for non-FKP2 ACM, these considerations should be
individualized given the level of uncartainty.

EMORY
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* Emphasis on gene-specific
mutations in ACM
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March 11%, 2020

EMORY
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CENTER

The day
the sports
world
stopped
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JAMA Cardiology | Original Investigation

Prevalence of Clinical and Subclinical Myocarditis in Competitive
Athletes With Recent SARS-CoV-2 Infection

Results From the Big Ten COVID-19 Cardiac Registry

Curt J. Daniels, MD; Saurabh Rajpal, MBBS, MD: Joel T. Greenshields, MS; Geoffrey L. Rosenthal, MD;
Eugene H. Chung, MD; Michael Terrin, MD; Jean Jeudy, MD; Scott E. Mattson, DO; lan H. Law, MD;

James Borchers, MD; Richard Kovacs, MD; Jeffrey Kovan, DO; Sami . Rifat, MD; Jennifer Albrecht, PhD;

Ana . Bento, PhD; Lonnie Albers, MD; David Bernhardt, MD; Carly Day, MD; Suzanne Hecht, MD;

Andrew Hipskind, MD; Jeffrey Mjaanes, MD; David Olson, MD; Yvette L. Rooks, MD; Emily C. Somers, PhD;
Matthew S. Tong, DO; Jeffrey Wisinski, DO; Jason Womack, MD; Carrie Esopenko, PhD;

Christopher J. Kratochvil, MD; Lawrence D. Rink, MD; for the Big Ten COVID-19 Cardiac Registry Investigators

RESULTS Representing 13 universities, cardiovascular testing was performed in 1597 athletes
(964 men [60.4%]). Thirty-seven (including 27 men) were diagnosed with COVID-19
myocarditis (overall 2.3%; range per program, 0%-7.6%); 9 had clinical myocarditis and 28
had subclinical myocarditis. If cardiac testing was based on cardiac symptoms alone, only 5

athletes would have been detected (detected prevalence, 0.31%). Cardiac magnetic
resonance imaging for all athletes yielded a 7.4-fold increase in detection of myocarditis
(clinical and subclinical). Follow-up CMR imaging performed in 27 (73.0%) demonstrated
resolution of T2 elevation in all (100%) and late gadolinium enhancement in 11 (40.7%).

Daniels CJ. JAMA Cardiol 2021

EMORY

HEART & VASCULAR
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In follow-up, 27 of 37 athletes (73.0%) completed repeat
CMR imaging with arange of 4 to 14 weeks (mean [SD, 9.4 [2.1]
weeks) from initial COVID-19 test positivity. Two patterns
emerged at CMR imaging follow-up. The first was complete
resolution of both T2 mapping abnormalities apd LCE jin 11 of

median [interquartile range] of 8 [3.5] weeks). Thesstond was
resclution of T2 mapping abnormalities but persistence of LGE
in 16 of 27 athletes (59.3%; range between studies, 4-14 weeks
with median [interquartile range] of 12 [4.3] weeks) (eFigure
in Supplement 1.

51

SECTION V: MYOCARDITIS/
PERICARDITIS, VALVULAR HEART
DISEASE, AND OTHER ACQUIRED
CARDIOVASCULAR CONDITIONS

met:

sarum biomarkers (inflammation).

ECG monitoring and exercise testing.

Resumption of competitive sporis participation for competitive athletes
with myocarditis and preserved LY function can be considered 4 to 6
wik after complete resolution of symptoms if all the following criteria are

* There is resolution of inflammation or edema by CMR (T2 signal) or

* Clinically relevant arhythmias, including freguent or complex
repetitive forms of ventricular arrhythmias, are absent on ambulatory

EMORY

HEART & VASCULAR
CENTER
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SECTION VII: AORTOPATHY (INCLUDING
BICUSPID AORTIC VALVE) AND
SPONTANEOUS CORONARY ARTERY
DISSECTION

Competitive sports participation for competitive athlates with BAY and
mild to moderate thoracic aortic dilation (4044 mm) and no additional
risk factors for aortic dissection (as defined abowe) can be considerad
with SDM. Ri HHcationm shoold cons dilation rela-
i 2, sa, and body size.

Compeatitive sports participation for compefitiva athletes with HTADs
whose aorta and branch vessels are normal in size can be considerad
with SDM, which should include the underlying condition and sport type.
For such competitive athlatas, the risks of competitive sports paricipation
invalving high-intansity strangth physiclogy likely outweigh the benafits
[see Section |, Figura 1).

For compatitive athletes with BAV and moderate to severa aortic dilation
(=49 mm), the risks likely cutweigh the benefits of compelitive sports par-
ticipation. Howaver, competitive sports participation can be considered
in salect cases with SDM, consultation with experts in aortic disease or
sports cardiology, and longitudinal clinical surveillance.

Competitive sports participation for compefitive athlates with unexplained
mild to moderate thoracic aortic dilation (z43—44 mm) can be considered

with SDM, consultation with experts in aoric disease or sports cardiol-
ogywﬂﬁmiﬂc??‘uweillanm.

EMORY

HEART & VASCULAR
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The rizks may outweigh the benafits of competitive sports participation
competitive athlates with unexplained moderate to severe thoracic aordic
dilation (=43 mm). Compelitive sports participation can be considered
in salact casos with SDM, consultation with experts in aortic disease or
sports cardiology, and longitudinal clinical surveillanca.
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Sudden Cardiac Death in National Collegiate
Athletic Association Athletes: A 20-Year Study

Bradiey J. Petek, MD; Timothy W. Churchill®, MD; Nathaniel Mouson, MD; Stephanie A. Kiiethermes®, PhD;
Aaron L. Baggish®, MD; Jonathan A. Drezner®, MD; Manesh R. Patel®, MD; Michael J. Ackerman®, MD, PhD;

Kisten L. Kucera®, PhD, MSPH, LAT, AT; David M. Siebert, MD; Lauren Salerno, BA; Monica Zigman Suchsland®, MPH;
Irfan M. Asif©, MD; Joseph J. Maleszewski®, MD; Kimberly G. Harmon(®, MD

Coronary Artery

HCM Abnormality
15 (12.7%) 10 (8.5%)

Aortic Dissection
5 (4.2%)

Commatio

Hypokalemia
2(1.7%)

2(1.7%)

EMORY

HEART & VASCULAR
CENTER

Circulation

European Journal of
Preventive
Cardiology

Sudden cardiac death secondary to acute
aortic syndromes in young athletes in the
United States

Bradley J. Petek', Nathaniel Moulson ® %, Aaron L. Baggish®*,

phanie A. Kli ‘mes®, Joseph J. i, Randi Delong’,
Kristen L. Kucera’, Kimberly G. Harmon?®, Jonathan A. Drezner © %,
and Timothy W. Churchill ® >'%

* ~20vyears

* 14/454 (SCA/D)
cases (3%)

* 7/14 during exertion

* 2 Bicuspid cases

* 1/3 cases with
autopsy description
of aortic dimensions
as ‘normal’
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Annals of Internal Medicine

ARTICLE

Sudden Death in Young Adults: A 25-Year Review of Autopsies in
Military Recruits

Robert E. Eckart, DO Stephanie L. Scoville, DrPH; Charles L. Campbell, MD; Eric A. Shry, MD; Karl C. Stajduhar, MD:
Robert N. Potter, DVM, MPH; Lisa A. Pearse, MD, MPH; and Renu Virmani, MD

EMORY
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Tabie 3. Non

e eDissections?

) entifiable
¢ 2001 (n=64)

Cardiac Abnormality

‘Cardiomyopatiy
Myocardiss
hic cand
idinpathic diated cardiomyopathy
Raght ventricular dysplasa

‘Coronary artery pathology
Anomalous coronary artery
rotic coronary artery disease
‘Coronary artery hypoplasia
CONnary aneurysm
Intrarmyocardizl coronary bridge
‘Coronary disection

Miscellaneous cardiac findings
Bicuspid aortc vahular stenads
[Embabc myocardial Infarction

Swdden Deaths, m(%)*
2338
13 20)

8013

142)

1)

39 {61)
FRREES]
10018
345
2
20
1@

it
142
1@

* Some numbers have been rounded.
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SECTION X: MASTERS ATHLETES

Asymptomatic Risk
Strati

[owascvo misk* |

[ intermediate AscvD Risk* |
]

[ High ascvp Risk* |
1

Exertional
Cardi

.

+ Rick Factor
Surveillance.
Avold Routine

Calcification

§
{

SHOU!

ILo:
Guideline-Based Intensive Lifestyle Modifications and
Pharmacotherapy®
Education on Exertional Prodromal Cardiopulmenary
symptoms*
Discuss Benefits and Risks of Competitive Sports

Symptoms*

Competitive Sports

Discuss
Benefits>Risks (SOM) of

e * Maximal Effort Exercise
ECG Stress Testing or
Can Consider: Stress imaging with
« Maximal Effort Exercise ECG Stresst Flee
Tasting or Stress Imaging with Exercise oR
* CACTesting - Coronary CT Angiography '
* Coronary CT Angiography vs. Invasive Coronary
Angiography

L
Normal LV Fun

No Inducible Ischemia
No Inducible Wall Motion

Abnomalities

No Inducible Ventricular

Arehythinias
CAC=0

Presence of CACin
Absence of Nen-calcified
or Mixed Plaque

Higher Risk Features
* Reduced LV Function
*  Clear Inducible Ischemia
*  Exertional Symptoms
* Inducible Wall Motion
Abnormalities
Ind ucible Ventricular
Arthythmias.
*  Exercise Hypotension
*  Calcified or Non-calcified
Plaque Causing Potential
Obstruction in a Proximal
ronary Artery.

ction

FiGuRE 4

Stable Coronary

Guideline-Based
Intensive Lifestyle

//vnzrmacommpyv B
For Ischemic Lesion(s)? +

‘Symptoms, Can

[ consider Revascularization

in addition to OMT

¥

/[

Ongoing

OMT and RevasCularization

Not Possible

I

Artery Disease

Acute Coronary
Syndrome

> Structured Cardiac
Rehabilitation Program (can
be accelerated) and
Guideline-Based Intensive
Lifestyle Modifications and
Pharmacotherapy’

3-6 months post-event

Discuss
Risks>Benefits (SDM) of

Competitive Sports

[ OMT + Revascularization

Low Risk
Normal LV Function

No Inducible Ischemia
No Inducible Wall Motion
Abnormalities

No Inducible Ventricular
Arrhythmia

cus:
Benefits>Risks (SDM) of
Competitive Sports

Higher Risk Features

Reduced LV Function

Clear Inducible Ischemia

Exertional Symptoms

Inducible Wall Motion

Abnormalities

- Inducible Ventricular
Arrhythmia

- Exercise Hypotension

Discuss
Risks>Benefits (SDM) of
‘Competitive Sports
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The NEW ENGLAND . . .
JOURNAL of MEDICINE Cardiac Arrest during Long-Distance
Running Races
Jonathan H. Kim, M.D., Rajeev Malhotra, M.D., George Chiampas, D.O.,
Pierre ¢’ Hemecourt, M.D., Chris Troyanos, A.T.C., John Cianca, M.D.,
Rex N. Smith, M.D., Thomas J. Wang, M.D., William O. Roberts, M.D.,
Paul D. Thompsen, M.D., and Aaron L. Baggish, M.D.,
for the Race Associated Cardiac Arrest Event Registry (RACER) Study Group
Age Sex  Cause of Cardiac Arrest Findings on Cardiac Catheterization Echocardiographic Data
yr
Participants who
survived
1 48 Female Nonischemic ventricular Mo coronary arterial luminal narrowing, normal left ventri- Normal left ventricular structure and function; septal thickness,
tachycardia cular function (ejection fraction, 68%) 11 mm; posterior-wall thickness, 11 mm; left ventricular
end-diastolic diameter, 52 mm; left ventricular ejection
fraction, 60%
2 48  Male Nonischemic ventricular No coronary arterial luminal narrowing, normal leftventri- ~ Mild left ventricular dilatation; septal thickness, 11 mm; poste-
tachyeardia cular function (ejection fraction 62%) rior wall thickness, 11 mm; left ventricular end.diastolic diam-
eter, 59 mmy; left ventricular ejection fraction, 663
3 55  Male Myocardial ischemia 95% mid-left anterior descending stenosis Normal left ventricular morphology and function; septal thick-
ness, 10 mm; posterior wall thickness, 11 mm; left ventricu-
lar end-diastolic diameter, 50 mm; left ventricular ejection
fraction, 55%
4 60 Male Myocardial ischemia 959% mid-left circumflex stenasis Mild left ventricular dilatation; septal thickness, 11 mm; paste-
rior wall thickness, 11 mm; left ventricular end-diastolic di-
ameter, 57 mm; left ventricular ejection fraction, 509
5 49 Male Myocardial ischemia | 95% distal right coronary-artery stenosis, 80% proximal right, Echocardiography not performed
coronary-artery stenosis, 95% proximal left circumflex
stenosis
6 4 Male  Myocardialischemia 85% proximal left anterior descending stenosis Mild left ventricular concentric hypertrophy; septal thickness,
12 mm; posterior wall thickness, 10 mm; left ventricular
end-diastolic diameter, 49 mm; left ventricular ejection
fraction, 509
7 65 Male  Myocardial ischemia| 90% midleft anterior descending stenosis, 80% postero. | Mild left ventricular concentric hypertrophy; septal thickness,
lateral-artery stenosis 13 mm:; posterior wall thickness, 11 mm; left ventricular
end.diastolic diameter, 52 mm; left ventricular ejection frac-
tion, 45%
8 53 Male Unknowni Catheterization not performed Mild left ventricular concentric hypertrophy; septal thickness,
13 mm; posterior wall thickness, 13 mm; left ventricular
HEART & VASC ULAR end-diastolic diameter, 51 mm; left ventricular ejection
fraction, 65%
CENTER
American Medical Association

JAMA | Original Investigation
Cardiac Arrest During Long-Distance Running Races

Anomalous coronary artery
11% (N=2)
Jomathan H. Kim, MD, MSC; Austin L Rim, MD; James T. Miller, MS; Mekenske 1ackson, MS; Neeya Patal, BA;
Sanchitha Rajesh: ¥I-&n Ko, PhD: Heather DiGregorio, MLA; George Chiampas, DO; Daved McGilliviay, B5:
Jay Holder, BA: Aaron L. Baggish, MD

16%

Coronary Artery Disease
119 (N=2)

RACER-1 RACER-2

100-1

47%

604
%

40 scan

1

Hast stroks +
19 (N=1)

2000-2009  2010-2014 2020-2023  2010-2023

2015-2019

% (N=1)
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HCM
1% (N=2)

2% (N=1) 1% (N=1

Bicuspid Aartic Valve
o (e

Hyperkalemia
5% (N=1)

FMD 5%
DCME% ACMS% (N=1)
(N=1)

(N=1)

Heat stroke
=3)

Corronary Artery Disease

58% (N=25)

Sudden Unexplained Death after
Autopsy®
)

Unexplained®

20
M Lo
TN 3qg ety
P rigada Anamalous

) corenary artery
iN=3)

Aortic stenosis
1% (N=1)
Anomalous coronary artery+
(N1}
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More Significant Changes! ...Not Enough Time

SECTION VI: CONGENITAL HEART SECTION I[X: CARDIAC CHANNELOPATHIES
DISEASE

\— Coronary anomalies, Bridges? \— CPVT?

SECTION VIII: ARRHYTHMIAS, DEVICES, SECTION XI: ADDITIONAL CARDIAC
AND ECG ABNORMALITIES CONDITIONS AND CONSIDERATIONS

\— Sudden cardiac arrest? \—, PE, altitude, scuba, pregnancy?

EMORY

HEART & VASCULAR
CENTER

59

Uncertainties and The Future...

Journal of the American Heart Association
PROTOCOL m
Rationale and Design of the ORCCA \‘VI

(Outcomes Registry for Cardiac Conditions
in Athletes) Study ORCCA

Nathaniel Moulson, MD"; Bradley J. Petek ©, MD*; Michael J. Ackerman ©, MD, PhD; Timothy W. Churchill ©, MD;

Sharlene M. Day ®, MD; Jonathan H. Kim &, MD, MSc; Stephanie A. Kliethermes ©, PhD; Rachel Lampert @, MD;
Benjamin D, Laing &, MO Matthew W, Martines, MO Ve . Patel & MD: Desmt Fhetan, MDs OUTCOMES REGISTRY FOR
Kimberty G. Harmon @, MD; Aaron L. Baggish &, MD; Jonathan A. Drezner &, MD CARDIAC CONDITIONS [N ATHLETES

Figure 2. Principles for Eliminating Racial Disparitiesin Sports Cardiology

JAMA Cardiology | Review
Racial Disparities in Sports Cardiology

A Review -
Sheata Krichnan, MD; James sawalla GUsah, MO; Menje Chukumertje, MD; Aubray . Grant, MD; e
Petes N Dean, MUD; Jeffrey 1. HSU, MD, PhO; MUSEE HUSNL MO, MEA; Dermot M. Phelan, MD, Ph; Race-conscious awareness Clinical inclusivity Research-driven practice refinement
Ankit 8. Shah, MD, MPH; K3t Stewart, CNP; MEagan M. Wasfy, MD, MPH; QUINN Capers 1v, MO; « If proven a normal ECG finding, athletic anterior « Diversify the sports medicine and sports cardiology || Allocate more federal and foundation funding to
Utibe R. ESSlen, MD, MPH; Ammiber E. Jobinson, MO, MSC, MBA; BEnjamin D. Leving, MD: ion should ized toall athletes, || workforce and other health teams in sports medicine || explore racial disparities in athlete cardiac outcomes
Jomathan H. Kim, MD, Mc; for the American College of Candiclogy Sparts & Exercise Leadership Councl irrespective of race « Include diverse groups in research studies, as these « Broaden studies on cardiac phenotypic variation to
« Eliminate race as a clinical diagnostic/therapeutic | | Lay the foundation for generalizable clinical algorithms || understand healthy variation
variablein clinical algorithms = A proven lifesaving device, ensure AED access in all » Avoid pathologizing groups. Instead, define and
« When encountering concentric LVH, assess athletic arenas, especially in underserved communities || study the full spectrum of human variation
environmental influences Like hypertension,
considering factors beyond race

60

30 of 35



MHIF Cardiovascular Grand Rounds
May 11, 2026

Uncertainties and The Future...

JACC STATE-OF-THE-ART REVIEW

The Cardiovascular Care of the )
Pediatric Athlete

Peter N. Dean, MD,* Julie A. Brothers, MD,” Kristin Burns, MD," Jonathan B. Edelson, MD,” Susan Etheridge, MD,"
Dermot M. Phelan, MD, PuD,® Keri Shafer, MD,’ Chris Snyder, MD,# Silvana Molossi, MD, PD," Alfred Danielian, MD,
Eli M. Friedman, MD,’ Jeff Hsu, MD, PuD,* Mustafa Husaini, MD,' Eugene H. Chung, MD, MPH,™

Matthew W, Martinez, MD," Aaron L. Baggish, MD,” Benjamin D. Levine, MD,> Jonathan H. Kim, MD, MSc,"”

the American College of Cardiology Sports & Exercise Cardiology Council

JACC

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

THE U.S. SENATE UNANIMOUSLY PASSED THE
BIPARTISAN

1 51

SMART HEART SPORTS COALITION

61

Lastly...A Simple Message of Caution...
Be Weary of the Pendulum

Athletes, Competitive Sports,
and Heart Disease

Future
SCA Cases... “Rubber
“SDMis Killing Stamping”
Athletes!”

EMORY
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CENTER
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Sports Cardiology and ‘Relevance’ in Sports Medicine

1985 2015-2025

16th BETHESDA CONFERENCE: CARDIOVASCULAR ABNORMALITIES
IN THE ATHLETE: RECOMMENDATIONS REGARDING ELIGIBILITY
FOR COMPETITION

Jere H. Mitchell, MD, FACC, Co-Chairman, Barry J. Maron, MD, FACC, Co-Chairman,
Stephen E. Epstein, MD, FACC, Co-Chairman

v

Introduction

BARRY J. MARON, MD, FACC, STEPHEN E. EPSTEIN, MD, FACC,
JERE H. MITCHELL, MD, FACC

EMORY
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THE PRESENT AND FUTURE

STATE-OF-THE-ART REVIEW

Sports Cardiology

Core Curriculum for Providing Cardiovascular Care to
Competitive Athletes and Highly Active People

Aaron L. Baggish, MD," Robert W. Battle, MD,” James G. Beckerman, MD," Alfred A. Bove, MD, PxD,*
Rachel J. Lampert, MD,® Benjamin D. Levine, MD,’ Mark S. Link, MD,” Matthew W. Martinez, MD,*
Silvana M. Molossi, MD, PuD," Jack Salerno, MD, Meagan M. Wasfy, MD,* Rory B. Weiner, MD,*
Michael S. Emery, MD, for the ACC’s Sports and Exercise Council Leadership Group

[ “ScienTiric staTemEnT |

Clinical Considerations for
Competitive Sports Participation for
Athletes With Cardiovascular
Abnormalities

A From the American Heart Assodation and American College of Cardiology
Jonathan H. Kim, MD, MSc, FACC, Chair Michael Papadakis, MEBS, MD, FRCP
‘Aaron L. Baggish, MD, FACC, Vice Chair Dermot M. Phelan, MD, PuD, FACC
Benjamin D. Levine, MD, FAHA, FACC, Vice Chair Keri M. Shafer, MD, FACC

on behalf of the American Heart Assodiation Leadership
Michael J. Adkerman, MD, PiD, FACC Committee of the Council on Clinical Cardiology, Council
Sharlene M. Day, MD, FAHA on Basic Cardiovascular Sciences, Council on
Elizabeth H. Dineen, DO, FACC Cardiovascular and Stroke Nursing, Coundil on
1. Sawalla Guseh IT, MD Cardiovascular Surgery and Anesthesia, Coundil on

‘Andre La Gerche, MBBS, Pu Peripheral Vasaular Disease, American College of

1985 -~2015 e e o s
EMORY 2015 - Present

HEART & VASCULAR
CENTER
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Head Coach Mike Smith

True Story — 2013 Atlanta Falcons Training Camp

Emory Cardiologist: “Hi. My name is Dr. X.
I’m here to oversee the cardiac physicals this
year. What’s your name?”

Coach: “Hello. Nice to meet you as well. My
name is Mike Smith.”

Emory Cardiologist: “Nice to meet you, Mike.
What position do you play?”
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FGURE 1
Relative Strength and Enduance Intensities
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Sports Cardiology as a Career Pathway
Guidance for Interested Cardiovascular Trainees JACC
Eli M. Friedman, MD,” Aaron L. Baggish, MD,” Eugene H. Chung, MD," Alfred Danielian, MD," Advances
Elizabeth H. Dineen, DO," J. Sawalla Guseh, MD," Matthew W. Martinez, MD,’ Caroline E. Murphy, MD,® ¢ 3
Ankit B. Shah, MD," Jonathan H. Kim, MD, MSc,’ the ACC Council on Sports and Exercise Cardiology The ‘Old Easy Days ee
1. Cardiology ‘side hustle’
Non-Invasive 2. Free tickets to a game!
3. Sports swag!
Sports Pediatric 4. Chance to see famous
) athletes once a year!
) Cardiology ‘ ye ,
Electrophysiology Tactical 5. Broad brush medical D/Q S

6. No consideration of value
Interventional Research within ortho/sports med; no
business model

...Jo ANew Era

1. Sports Cardiology is unique in sports medicine, nothing comparable
2. Teams/schools ARE dependent on this expertise
3. More emphasis on screening and science behind screening
4. With SDM and growth of field, cases ARE complex

EMORY 5. Significant liability present

e St 6. No ETA at present...CERTIFICATION is coming...

& . . . .
CENTER 7. There must be investment in the right expertise
67

1. The history and growth of the field of sports cardiology is complicated,
come with ‘growing pains’, but has evolved into a sub-specialty that
numerous patients depend on and is now ‘athlete-centered’

2. Uncertainties still existin our understanding of sudden cardiac =~
arrest/death in athletes, particularly reasons underlying disparities in
outcomes

3. New guidelines for competitive sports considerations for athletes with
heart conditions are available and grounded in shared decision-making

4. Investingin the right sports cardiology expertise is paramount for heath
care organizations and within all of sports medicine

EMORY

HEART & VASCULAR
CENTER
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Thank You!

Cir spirTs MZIEDNTE

w Emory Clinical Cardiovascula
Research Institute

69

35 of 35





