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Italian soccer captain found
dead before game
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PRO BASKETBALL

The N.B.A. Is the First League to Begin Standardized Cardiac Screening

By HOWARD BECK SEPT. 17, 2006

FIFA WORLD CUP

GERMANY

2006
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Care of the Athlete

Team-based Approach to the Cardiovacular Care of Athletes

HEALTH SYSTEM

Multidisciplinary Athlete-Centered Care (“Athlete Care Team”)
in Evaluating and Managing Athletes at Risk of SCD u

ATLANTIC

Emery MS, Kovacs RJ. Sudden cardiac death in athletes. JACC Heart Fail 2018;6:30-40




Overview of Fundamental Core Competencies in Sports Cardiology

Evaluation of the

Symptomatic
CAHAP

Differentiation
of EICR from
CV Pathology

Comprehensive Sports Cardiology

Management Collaborative
of the CAHAP Preparticipation
with CV Disease CV Screening

SYSTEM

CAHAP = competitive athletes and highly active people; CV = cardiovascular; EICR = exercise-induced cardiac

remodeling. u

ATLANTIC HEALTH

J Am Coll Cardiol 2017;70:1902-18




Which Athletes Are Highest Risk?
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Corrado

Incidence of Male vs. Female SCA/D

12-35

Person-Years

1,904,490

W EE

Incidence

1:41,402

# Female

# Female
Person-
VEELS

464,100

Female
Incidence

1:92,82C

Toresdahl*

high school

924,000

1:57,750

652,828

1:326,414

Harmon

college

2,418,563

1:37,790

1,823,899

Harmon

high school

4,124,525

1:44,832

2,850,115

Peterson*

high school

7,732,032

1:43,932

5,706,008

college

1,116,992

1:34,906

- Males are at 4x the risk of Females

- 86% of deaths occurred in Males

*Included both SCA and SCD

18,220,602

862,946

1:42,771

12,359,896




Incidence of SCD in Athletes by Race

. . Relati
year Years Studied Age Black White clative

Published Risk
Maron 2014 2002 - 2011 17-26 1:26,000 § 1:143,000 5.50
Harmon 2015 2003 - 2013 18-26 1:21,000 1:68,000 3.23

Peterson 2020 2014-2018 College § 1:18,000 1:39,000 2.10
(males) (males)

TEM

ATLANTIC HEALTH 5Y5

Looked at NCAA college athletes
Used similar databases




Incidence, Etiology and Comparative Frequency
of NCAA Athletes: A Decade in Review

Sport ‘ Incidence

ATLANTIC HEALTH SYSTEM

Epidemiology and Prevention

Incidence, Cause, and Comparative Frequency
of Sudden Cardiac Death in National Collegiate
Athletic Association Athletes
A Decade in Review

Kimberly G. Harmon, M Irfan M. Asif, MD:; Joseph 1. Maleszewski, MDD,
David 8. Owens, MD, MS; Jordan M. Prutkin, MD, MHS; Jack C. Salermo, MD;
Monica L. Zigman, MPH; Rachel Ellenbogen, MS; Ashwin L. Rao, MD;
Michacl J. Ackerman, MDD, PhI}; Jonathan A. Drezner, MD

Harmon, Circulation, 2015

Men’s basketball

Men’s soccer

Men’s Football

Men’s Swimming

Men’s Cross-country
Men’s Lacrosse
Women’s Cross-country
Women’s Volleyball
Men'’s Baseball

1in 8,978
1in 23,689
1in 35,951
1in 42,784
1in 42,857
1in 45,850
1in 47,089
1in 49,217
1in 50,023

NCAA Athletes

1in 53,703

Women’s Swimming
Women’s basketball
Men’s track

1in57,611
1in 77,061

1in 120,521




Comparison of Incidence Data in Male Sport

Maron Harmon Peterson Harmon Peterson Malhotra
2002-2011 2003-2013 2014-2018 2007-2011 2014-2018 1996-2016
(NCAA) (NCAA) (NCAA) (high school) (high school)

SCD SCD SCA/D SCA/D SCA/D

-
‘ American 1:39,000 1 :36,000 1:83,000
ootball

Black 1:28,000

White 1:20,000

‘ Male 1:9,000 1:37,000 1:40,000
basketbal

Black 1:5,000 1:5,000

White 1:15,000 1:15,000

ATLANTIC HEALTH SYSTEM

1:24,000 1:89,000 1:15,000




Which Athletes Are Highest Risk?

Male athletes

Black athletes

Male basketball,
Soccer and
American

football athletes“




Sudden Cardiac Death in
Young Athletes

Hypertrophic cardiomyopathy % == ) ST
RV cardiomyopathy e
Artery anomalies :
Marfan syndrome

Valve disease

Wolff Parkinson White syndrome Infection (myocarditis)
Long QT syndrome Trauma (commotio cordis)
Brugada syndrome Drugs

CPVT _
Environment (heat/cold)

ANTIC HEALTH S5YSTEM




Traditional etiologies of SCD in Athletes (<40 years)

1980 - 2005 Mildly increased cardiac mass

Congenital coronary
anomalies
(19%0)

(10%)
Ruptured aorta 5%

Multiple updates:
2007, 2009, 2016

Tunnelled LAD 5%

N = 2406 Aortic stenosis 4%

Confirmed CV deaths = 840+ Myocarditis 3%
The data and message remains
largely unchanged

Dilated cardiomyopathy 3%

ARVC 3%

MVP 2%
CAD 2%

Other 6% u

HEALTH SYSTEM

ATLANTIC

Maron BJ et al. Circulation. 1996;94:850-56.




Contemporary Estimates of SCD

- > challenge prior data US Military

o
|

SUD, 30%

Possible

HCM/LVH/SCT, 3% NCAA

Other, 6%\\ Other, 6%/
HCM, 3% possible Myocarditis,
- HCM/LVH, 8% United Kingdom 12%
Myocarditis, 3%_Other, 5%
/ARVC, 3% M, 8% VPRl T 0

~2°
V Dilated CM, 8% ‘

‘SUD, 29%

Chennelopathy, 3%

Aortic Dissection,
8%

Myocarditis, 8%

Coronary Artery
Abnormality, 14%

others
21%

‘s,_

cc
FIFA 25,
2014-2018

Coronary A_rt/er);/

Eckart RE et al. Ann Intern Med. 2004;141:829-834.
Harmon KG et al. Circ Arrhythm Electrophysiol. 2014;7:198-204.
De Noronha SV et al. Heart. 2009;95:1409-1414.

ARVC, 1%
/

Possible
HCM/LVH, 1%

Dilated CM, 1



How to identify those at highest risk?




Preparticipation evaluations

= HS, Collegiate, Elite/Pro
" PPE CV screening

" Comprehensive personal,
family history and physical
exam

* AHA 14-point

* Additional testing
" ECG, Echocardiogram, Cardiac MRI




Cardiovascular Preparticipation Screening of Competitive Athletes

A Statement for Health Professionals From the Sudden Death Committee (Clinical Cardiology)
and Congenital Cardiac Defects Committee (Cardiovascular Disease in the Young), American
Heart Association

Barry J. Maron, Paul D. Thompson, James C. Puffer, Christopher A. McGrew, William B. Strong, Pamela S. Douglas, Luther T. Clark,
Matthew J. Mitten, Michael H. Crawford, Dianne L. Atkins, David J. Driscoll, and Andrew E. Epstein

Originally published 15 Aug 1996 | Circulation. 1996:94:850-856

“The American Heart Association recommends that some form of preparticipation
cardiovascular screening for high school and collegiate athletes

HEALTH SYSTEM

ATLANTIC
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August 1996




Cardiovascular Preparticipation Screening of Competitive Athletes

A Statement for Health Professionals From the Sudden Death Committee (Clinical Cardiology)
and Congenital Cardiac Defects Committee (Cardiovascular Disease in the Young), American
Heart Association

Barry J. Maron, Paul D. Thompson, James C. Puffer, Christopher A. McGrew, William B. Strong, Pamela S. Douglas, Luther T. Clark,
Matthew J. Mitten, Michael H. Crawford, Dianne L. Atkins, David J. Driscoll, and Andrew E. Epstein

Originally published 15 Aug 1996 | Circulation. 1996:94:850-856

“The American Heart Association recommends that some form of preparticipation
cardiovascular screening for high school and collegiate athletes

“We conclude that a complete and careful personal and family history and
physical examination . . . Is the best available and most practical approach
to screening populations of competitive sports participants”

“The standard history and physical examination ntrinsically lack the capability
to reliably 1dentify many potentially lethal cardiovascular abnormalities.
Indeed, it 1s an unrealistic expectation that screening can reliably exclude most
important cardiac lesions.”

HEALTH SYSTEM

ATLANTIC

August 1996
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In the NCAA, a Push to Reform Health
Standards

25 years after Hank Gathers's death, the NCAA's first-ever chief medical officer gets
behind cardiac screening of athletes

Cardiovascular Care Checklist of Best
Practices for NCAA Member Institutions

This checklist can be used as a resource when evaluating institutional cardiac care plans. The checklist has
been designed to help institutions become better informed and educated about the best practices that are
endorsed in the Interassociation Consensus Document on Cardiovascular Care of College Student-Athletes.

Pre-Participation Evaluation of Student-Athletes



Comparison of Screening Strategies
for Elite Athletes

X
ECG X X X XA X X X XA
Echo X X X X XA

Stress test X*
ECG

Stress Echo

HEALTH SYSTEM

Additional X X X X X X X X

Testing
As needed

ATLANTIC

1Unique H&P; others use AHA
" Every 2 years
* Stress ECG if >35 years old




Home » About » Resources » Media Center » Mews

New guidance on preventing sudden cardiac

death in athletes published

NCAA, medical specialists recommend all universities have well-

rehearsed emergency action plan for sudden cardiac arrest

TABLE 1 Cardiovascular Care Checklist of Best Practices for NCAA
Member Institutions

Pre-Participation Evaluation of Student-Athletes

O The purpose of the evaluation, as stated in the 2014-15 NCAA Sports
Medicine Handbook (19), is explained to the student-athlete.

0 The cardiac evaluation includes, at minimum, a comprehensive personal
and family history, and physical examination, such as the AHA 14-point
evaluation or the Pre-participation Physical Evaluation Monograph,

Fourth Edition.

The pre-participation evaluation is either conducted on campus under
the supervision of the institution's director of medical services or is

reviewed by a process that is supervised by the institution’s director of
medical services.

If an ECG is Mgluded in addition to history and physica
practices inclfjde:
1 Pre-EC

SYSTEM

The student athlete is provided an in-depth explanatio
rationale of ECG screening and the possible risk vs. benefit of
adding : i

viodern athlete-specific ECG interpretdthe
Skilled cardiology oversight is available.

ATLANTIC HEALTH

g standards are used.

|4
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Home » About » Resources » Media Center » Mews

New guidance on preventing sudden cardiac
death in athletes published

NCAA, medical specialists recommend all universities have well-
rehearsed emergency action plan for sudden cardiac arrest

April 15, 24
TABLE 1 Cardiovascular Care Checklist of Best Practices for NCAA

Member Institutions

The field of sports cardiclogy is a highly specialized seqarment of cardiology and very few
|

physicians and institutions across the country have the knowledge base, skl and experience in this

discipline to accurately interpret an athlete’s ECG. This could put smaller colleges and universities

|
located in low-density population areas at a disadvantage when it cormes to accessing expertise in

sports cardiology. The task force recommended establishing regional referral centers that can
provide pre-participation ECG interpretation, clarity on the cardiovascular status of athletes with
irregular findings during their pre-participation screening, evaluations of new cardiovascular
symptoms that develop during training or competition, and consultations on when a plaver with a
cardiac issue Is cleared to play,

-

odern athlete-specific ECG interpretatio
& Skilled cardiology oversight is available.

andards are used.
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1998

Screening for HCM

: 13 in
in young athletes. th
young € Athletes
NEJM. 339(6) “£SC 2005”
Initial presentation of Eur Heart J. 26(5) 2 -
formal ECG criteria for ESC 2010
differentiation of “ Ve pes
githsicion ham Par savasuous Eur Heart J. 31(2) Seattle Criteria
normality in athletes document presenting Br J Sports Med 47(3) _ 3 e
K . quantitative ECG Criteria update aimed at “Revised Criteria”
i i criterio for use in acknowledging the : :
Fgég’:ﬁ':::d athletes difference between Criteria update cimed at Circulation. 129(16)
designed to detect Key Advances “commony/treining (eﬁ r.nng.rhe £5C 2010 .
-First published ” criteric with an emphasis =
occult structural P related” ECG patterns Criteria focused on
disease in athletes — ond “uncommon/training o U.)e. development of further improving the
document unreloted” ECG patterns training modujgs for specificity of athlete ECG
describing the Key Advances sports medicine interpretation by using

rational for clinical
ECG interpretation
in athletes

AacuToners. primary data derived
patterns into “Group 1" mm’ from sizeable muiti-
(training related) and -Provided refined ethnic athlete cohorts.
o p ke quantitative definitions
Group 2" (training ¢ £CG Key Advances
unrelated) otrt TRaTierous -Reclassified several
po er‘:is .to lfncre:se common isolated ECG
dsptecnn_cuty for : e“ patterns as benign
e ,on orae including axis deviation,
disease
atrial enlargement, and
right ventricular
hypertrophy

-Segregated athlete ECG

ATLANTIC HEALTH SYSTEM

-

Baggish AL, Journal of Electrocardiology 2015; 48:324-328




Methodology to classify athlete ECG

PREVALENCE IN THE

DISEASE PROBABILITY HEALHTY ATHLETE

LOW (<5%) NORMAL HIGH (>5%)

HIGH (>5%) ABNORMAL LOW (<5%)




The Evolution of ECG Interpretation Criteria

SRR A

/

; ESC ESC Seattle International
= 2005 2010 Criteria Criteria
I‘IJ False
Positivell 15-20% 10-15% 3—6%
Rate

ATLANTIC

Courtesy of K Harmon et al



2017 International recommendations

/ Normal ECG Findings \ / Abnormal ECG Findings \

* T wave inversion

* ST segment depression

* Pathologic Q waves

* Complete LBBB

* QRS =140 ms duration

* Ventricular pre-excitation
* Prolonged QT interval

* Increased QRS voltage for LVH or
RVH

* Incomplete RBBB

* Early repolarization/ST segment
elevation

* J-point and ST elevation followed

by T wave inversion V1-V4 in ( \ B e 1 patt
. rugada Type 1 pattern
black athletes Borderline ECG Findings . Sin-fs brad‘:rF::ardiF; < 30 bpm
* Twave inversionV1-V3 < age 16 e PRinterval > 400 ms
years old *  Left axis deviation *  Mobitz Type Il 2° AV block

*  Sinus bradycardia or arrhythmia -
* Left atrial enl t .« 7°
*  Ectopic atrial or junctional rhythm eft atrial enlargemen 3° AV block

o * Right axis deviation + >2 PVCs
- OC . . g g
* Right atrial enl t .
- Mobitz Type | 2° AV block ight atrial enlargemen Atnal_tachyarrhythmu_as
\° Complete RBBB ) * Ventricular arrhythmias
l In ‘:'- ) \L
isolation ™ ormore

3
£y

No further evaluation required Further evaluation required
in asymptomatic athletes with no { """" L investigate for pathologic

family history of inherited cardiac cardiovascular disorders associated
disease or SCD with SCD in athletes
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The good, the bad and the uncertain

Good

LQTS + ++/+++ OK
ARVC + + Poor
Anomalous ++/+++ - Poor

coronaries

Brugada + ++ Poor
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ORIGINAL ARTICLE

Outcomes of Cardiac Screening
in Adolescent Soccer Players

Aneil Malhotra, M.B., B.Chir., Ph.D., Harshil Dhutia, M.B., B.S.,
Gherardo Finocchiaro, M.D., Sabiha Gati, M.B., B.S., Ph.D.,
an Beasley, M.B., B.S., Paul Clift, M.B., B.S., M.D., Charlotte Cowie, M.B., B.S.,

Antoinette Kenny, M.B., B.S., M.D., Jamil Mayet, M.B., B.S., M.D,,
David Oxborough, Ph.D., Kiran Patel, M.B., B.Chir., Ph.D,,

Guido Pieles, M.B., B.S., Ph.D., Dhrubo Rakhit, M.B., B.S., Ph.D.,
David Ramsdale, M.B., B.S., M.D., Leonard Shapiro, M.B., B.S., M.D.,
John Semauroo, M.B., B.S., Graham Stuart, M.B., Ch.B.,

Amanda Varnava, M.B., Chir.B., M.D., John Walsh, M.B., B.S., D.M.,
Zaheer Yousef, M.B., B.S., M.D., Maite Tome, M.D., Ph.D.,
Michael Papadakis, M.B., B.S., M.D., and Sanjay Sharma, M.B., Ch.B., M.D.

ABSTRACT

- 11,168 English 15-17yr old soccer player
- Mandatory H&P, ECG and Echo

- 20 yr study period

- 225 (2%) with congenital, valve disorders
- 42 (0.38%) with findings assoc with SCA

ATLANTIC HEALTH SYSTEM

-

Malhotra A. Br J Sports Med 2019.




ORIGINAL ARTICLE

Outcomes of Cardiac Screening
in Adolescent Soccer Players

Aneil Malhotra, M.B., B.Chir., Ph.D., Harshil Dhutia, M.B., B.S.,
Gherardo Finocchiaro, M.D., Sabiha Gati, M.B., B.S., Ph.D.,
lan Beasley, M.B., B.S., Paul Clift, M.B., B.S., M.D., Charlotte Cowie, M.B., B.S.,

Antoinette Kenny, M.B., B.S., M.D., Jamil Mayet, M.B., B.S., M.D.,
David Oxborough, Ph.D., Kiran Patel, M.B., B.Chir., Ph.D.,

Guido Pieles, M.B., B.S., Ph.D., Dhrubo Rakhit, M.B., B.S., Ph.D.,
David Ramsdale, M.B., B.S., M.D., Leonard Shapire, M.B., B.S., M.D.,
John Somauroco, M.B., B.S., Graham Stuart, M.B., Ch.B.,

Amanda Varnava, M.B., Chir.B., M.D., John Walsh, M.B., B.S., D.M.,
Zaheer Yousef, M.B., B.S., M.D., Maite Tome, M.D., Ph.D.,
Michael Papadakis, M.B., B.S., M.D., and Sanjay Sharma, M.B., Ch.B., M.D.

ABSTRACT

23 died
8 deaths from cardiac causes

7 (88%) due to cardiomyopathy
6 were not identified by screening

J

Malhotra A. Br J Sports Med 2019.




Table 3. Characteristics of Athletes with Sudden Cardiac Death.

Years from
Athlete Sex and Screening Initial Screening  Blind Reading Blind Reading
No. Age Race* to Death Diagnosis Result (Reviewer 1)  (Reviewer 2)
— | ] M, 16.8yr  Black Idiopathic left ventricular hypertrophy Megative Megative Megative
2 M, 16.6yr  Mixed Hypertrophic cardiomyopathy Abnormal ECG and MA MNA
echocardiogram
— | 3 M, 16.6yr  Black Hypertrophic cardiomyopathy Megative Megative Megative
— | 4 M, 16.3 yr Black Dilated cardiomyopathy MNegative Megative Megative
— | 5 M, 17.0yr  White Arrhythmogenic right ventricular Megative Megative Megative

cardiomyopathy

— G M, 17.2yr  White

Arrhythmogenic right ventricular Megative Megative Megative
cardiomyopathy

7 M, 15.7yr  White Hypertrophic cardiomyopathy Abnormal ECG and MA MNA

echocardiogram

Sudden arrhythmic death syndrome Megative Megative Megative

— ] M, 16.8yr  White

* Race was reported by the athlete or the parent or guardian.

Improvement in diaghosis
- No improvement in survival —

Potential risk of harm |4

Malhotra A. Br J Sports Med 2019.

ATLANTIC HEALTH SYSTEM




Electrocardiogram interpretation in NCAA athletes: Comparison of the
‘Seattle’ and ‘International’ criteria

Nicola Hyde, MD?, Jordan M. Prutkin, MD, MHS ®, Jonathan A. Drezner, MD **

2 Department of Family Medicine, Sports Medicine Section, University of Washington, United States of America
® Department of Medicine, Division of Cardiology, University of Washington, United States of America

e 5,258 NCAA athletes (73% White, 16% Black)

* 1.6% abnormal by International Criteria; 1.3% false positive (overall)
Hyde N. J Electrocardiol 2019.

British Journal of
Sports Medicine

[ ] . . .
11,168 soccer players Accuracy of the 2017 international recommendations
* 1.8% abnormal by for clinicians who interpret adolescent athletes’ ECGs:
International Criteria; 1.5% |a cohort study of 11 168 British white and black
false positive (overall) soccer players
e Aneil Malhotra @ ," Harshil Dhutia, ' Tee-Joo Yeo,"? Gherardo Finocchiaro,’
Sabiha Gati,"* Paulo Bulleros,' Zephyr Fanton,' Efstathios Papatheodorou,’
12.9% Chris Miles,' Tracey Keteepe-Arachi, Joyee Basu,' Gemma Parry-Williams,'
Seattle (2013) Keerthi Prakash,' Belinda Gray," Andrew D'Silva @ ,' Bode Ensam,' Elijah Behr,'
A 16.2% Maite Tome,' Michael Papadakis,' Sanjay Sharma'
. Refined (2014) e 1.4% White vs. 3.3% Black false Malhotra A. BrJ Sports Med 2019,
= 5.9%
2 A 2.8% ‘ pOSitiVE
= 3.8% 0
: A Lo e 95% Male
= g * 91% White vs. 9% Black
=
=




JAMA Cardiol. 2018;3(1):69-74.
Electrocardiographic Findings in National
Basketball Association Athletes

Table 2. Abnormal Electrocardiographic (ECG) Findings

409/519 = 78%

No. (%)

Racial/Ethnic Subgeatips

Total African
Athletes American White
{n = 409) {n = 96)

103 (25.2) 23 (24.0)

Abnormal ECG Classification
Seattle criteria

L CITHTIET I
Abnormal ECG findings
Short QT Interval (QTc <320 ms)
Long QT Interval (QTc >470 ms) 4.9) . CON S I D E R
Left bundle branch block 0.2) 0 99
Intraventricular conduction delay® 12.5% 1.0) (1] 74 UN I N TE N DED
_ Q waves® 1.0) 2 (2.1) 32 CONSEQUENCES
= 5T-segment depression” 9(1.7) 9(2.2) 0 22
= Abnormal T-wave inversion® 32(62)  27(66)  3(3.1) 24
_2'_: Ventricular preexcitation® 1(0.2) 1(0.2) 0 .99
E Frequent premature ventricular contraction (>2) 2 (0.4) 2 (0.5) 0 .99
v 22 Borderline findings 29 (5.6) 22(5.4) 6(6.3) 91
= Borderline ECG findings'
; Left atrial enlargement 69(13.3) 53(13.0) 13 (13.5) 87
= Right atrial enlargement 46 (8.9) 40 (9.8) 6(6.3) 33 u
QRS axis deviation 21 (4.0) 15 (3.7) 6(6.3) .26
Right bundle branch block 25 (4.8) 20 (4.9) 4(4.2) .99 JAMA Cardio/. 2018;3(1):69-74.
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M Players of color

National Football
League

2020

|

13%

Applications in a
Diverse population

Head coaches of color

Women's National National Basketball Major League
’ Basketball Associatioy Association ’ Baseball ’
2019 2020 2020

83%

T 25% | 30% 1 20%
Note: Managers are shown instead of head coaches for M.L.B. The most recent available data is used for

each league. The data is self-reported and may not include all league members. Source: Institute for
Diversity and Ethics in Sport

Major League

Soccer
2020

60%
41%



ECG utility Issues
& possible solutions

False positives (a low % is acceptable and inevitable):
- Further refining the criteria based on new evidence
- Better education

- Use of artificial intelligence?

False negatives (unacceptable and dangerous):

- Further refining the criteria based on new evidence

- Repeat the ECG periodically (particularly in the peri-pubertal phase)
- Use of artificial intelligence?
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Al in Cardiology

®|]ACC

Cardiovascular
imaging

Intelligent Platforms fo

proaches in Functional Ech

r Disease Assessment

Novel Ap ocardiography

Predicting preclinical

2 \L Machine Learning for
N N Data-Driven Discovery Heart Failure Progression
The Rise and Relevance” The Rise of Machine-Learning for population Health*

Quality in Strain Imaging Building Trust in Al
Opportunitias and Challenges for

Enforcing
d surveillance® > d
Cardiac Imaging

Through Al-Powere

d Interpretation of Imaging Wwith Deep Learning _"L

.Il‘ Automate
O Myocardial perfusion Images
Sharpening the Cutting Edge

Tell Me Al Where to Look”

1994 5
24

Lt
-
Ll
- -
—
nx
[
==
L0}
=
T
—
4




- I“ ----- i a‘U‘;L—. i "V#\ V1 s [ ‘-|[- r il i
850 HCM patients !
MMC Database
s i e W e T T e T e/ B ||
0 |
80% accuracy R iR il
99% specific . e
68% sensitive
Fam P AL LAV R Sanes pdiL” MABIAS NERRE oo cxdhil SR ™ "7 Rans i AR sy He S
Viz HCM Algorithm Performance By Race
ASIAN BLACK HISPANIC WHITE
AUC: 0.987 0.981 1.000 0.972
Sensitivity: 73.3% 64.5% 100% 66.8%
Specificity: 98.9% 99.2% 98.2% 99.1%

AUC* = area under the curve
PPV* = positive predictive value
Source: FDA filing

OVERALL: Sensitivity: 68.4%; Specificity: 99.1%; PPV 13.7%
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Athlete Structural Changes

Left Chamber Myocardial Right Chamber
Dilation Thickening Dilation
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Athlete Structural Changes

Left Chamber Myocardial Right Chamber
Dilation Thickening Dilation

Physiologic Physiologic Physiologic
LVH cLVH, eLVH RV Dilation
DCM HCM

Valvular Heart Hypertensive
Disease Infiltrative




EKG vs ECHO
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Barriers to Participation




Athlete assessment

Abnormal
ECG

Athletic season 4




Athlete Screening

Here to stay — ECG most often included.
Echo imaging for higher risk groups
Age to start? How often? Repeat?

Expert review
—Who, When, How to handle any findings?

Goals?
—Safety, disqualification, medical/legal?
Diagnosis 2
Risk assessment =2
Develop a surveillance/safety plan
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Purpose of CV Screening

POSITION STATEMENT

AMSSM Position Statement on Cardiovascular

Preparticipation Screening in Athletes: Current Evidence,

Knowledge Gaps, Recommendations, and
Future Directions
Jonathan A. Drezner, MD,* Francis G. Q'Connor, MD, MPH.7 Kimberly G. Harmon, MD.*

Karl B. Fields, MD.} Chad A. Asplund, MD,§ Irfan M. Asif, MD,¥ David E. Price, MD,||
Robert J. Dimeff, MD,**11#} David T. Bernhardi, MD,§§99 and William O. Roberts, MD, MS||||

“AMS Sm

(‘v AMERICAN MEDICAL SOCIETY
|~ ForR SPORTS MEDICINE

» The primary goal of cardiovascular
screening in competitive athletes is
to identify cardiac disorders
predisposing to SCA/D with the
intent of mitigating risk through
individualized, patient-centered
and disease-specific medical
management.




Eligibility Recommendations

Playing with Cardiovascular Disease

European Heart Journal (2005) 26, 14211445 ESC Report

doiz10.1093/eurheart]/ehi32s

EunorEAn
saciery or

Recommendations for competitive sports participation in
athletes with cardiovascular disease

A consensus document from the Study Group of Sports Cardiology of
the Working Group of Cardiac Rehabilitation and Exercise

Physiology and the Working Group of Myocardial and Pericardial H f

Diseases of the European Society of Cardiology M OVI n g a WaV rO m :
Antonio Pelliccia", Robert Fagard®, Hans Halvor Bjernstad®, Aris Anastassakis®, Eloisa Arbustini®, o . o o . )
Deodato Assanelli®, Alessandro Biffi', Mats Borjesson’, Francois Carré®, Domenico Corrado’, D I S q u a I Ifl Cat I O n

o ! ”
Ineligible
Journal of the American College of Cardiology Vol. 45, No. 8, 2005

Pietro Delise'®, Uwe Dorwarth™", Asle Hirth?, Hein Heidbuchel'?, Ellen Hoffmann'',
Klaus P. Mellwig'®, Nicole Panhuyzen-Goedkoop'#, Angela Pisani®, Erik E. Solberg'®,
ST ol o ol Foton e o “ Not a | | owe d ”
36TH BETHESDA CONFERENCE

Frank van-Buuren'?, and Luc Vanhees®

Introduction: Eligibility
Recommendations for Competitive Athletes With
Cardiovascular Abnormalities—General Considerations

Barry J. Maron, MD, FACC, Co-Chair
Dougias P. Zipes, MD, MACC, Co-Chair

2005
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Eligibility Recommendations

Playing with Cardiovascular Disease

European Heart Journal (2005) 26, 14211445 ESC Report

doiz10.1093/eurheart]/ehi32s

EunorEAn
saciery or

Recommendations for competitive sports participation in
athletes with cardiovascular disease

A consensus document from the Study Group of Sports Cardiology of
the Working Group of Cardiac Rehabilitation and Exercise
Physiology and the Working Group of Myocardial and Pericardial
Diseases of the European Society of Cardiology

Antonio Pelliccia", Robert Fagard®, Hans Halvor Bjernstad®, Aris Anastassakis®, Eloisa Arbustini®,
Deodato Assanelli®, Alessandro Biffi', Mats Borjesson’, Francois Carré®, Domenico Corrado’,
Pietro Delise'®, Uwe Dorwarth™", Asle Hirth?, Hein Heidbuchel'?, Ellen Hoffmann'',

Klaus P. Mellwig'®, Nicole Panhuyzen-Goedkoop'#, Angela Pisani®, Erik E. Solberg'®,
Frank van-Buuren'?, and Luc Vanhees®

@ESC i SPECIAL ARTICLE
EUrOpean SOCIety doi10 1093/eurheartj/ehy730 Sports cardiology
of Cardiology

Recommendations for participation in
competitive and leisure time sport in athletes
with cardiomyopathies, myocarditis, and
pericarditis: position statement of the Sport
Cardiology Section of the European Association
of Preventive Cardiology (EAPC)

Antonio Pelliccia'#, Erik Ekker Solberg?, Michael Papadakis®, Paolo Emilio Adami*,
Alessandro Biffi', Stefano Caselli®, André La Gerche®, jusefNiebauer7,

Axel Pressler®?, Christian M. Schmied'?, Luis Serratosa'"'?, Martin Halle®?,

Frank Van Buuren'?, Mats Bnriessun”"s, Francois Carré'®,

Nicole M. P: Goedk r”'"', Hein Heidbuch .|9,n, lacopo Olivottcz',

Domenico Corrado??, Gianfranco Sinagran, and Sanjay Sharma®*

Journal of the American College of Cardiology Vol. 45, No. 8, 2005
© 2005 by the American College of Cardiology Foundation 1SSN 0735-1097/05/$30.00
Published by Elsevier Inc. doi10.1016/5 jace 2005.02.006

36TH BETHESDA CONFERENCE

Introduction: Eligibility
Recommendations for Competitive Athletes With
Cardiovascular Abnormalities—General Considerations

Barry J. Maron, MD, FACC, Co-Chair
Dougias P. Zipes, MD, MACC, Co-Chair

2005

AHA/ACC Scientific Statement

Eligibility and Disqualification Recommendations for
Competitive Athletes With Cardiovascular Abnormalities:
Task Force 3: Hypertrophic Cardiomyopathy,
Arrhythmogenic Right Ventricular Cardiomyopathy
and Other Cardiomyopathies, and Myocarditis
A Scientific Statement From the American Heart Association
and American College of Cardiology

FAHA. FACC:

MD, FAHA, MACC.

" Cooper, J
of the Americ sociation

on Clinical Cardiology, Council on

ardiovascular and Stroke Nursing
and the American College of Ci

ouncil on
ology

Cardiovascular Disease in the Y
Functional G rics and Translational Biology,

Guidelines now indicate we need more than yes or no.
-> Advocate risk assessment

2019

2015




HEALTH SYSTEM

ATLANTIC

CLINICAL SCIENCES

clinical commentary

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

LEVINE, B. D. and J. STRAY-GUNDERSEN. The medical care of
competitive athletes: the role of the physician and individual assump-
tion of risk. Med. Sci. Sports Exerc., Vol. 26, No. 10, pp. 1190-1192,
1994,
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LQTS

Return to play? Athletes with congenital long
QT syndrome

Jonathan N Johnson," Michael J Ackerman %3

B/SM2013

Sports Participation in Genotype Positive
Children With Long QT Syndrome

Peter F. Aziz, MD,* Tammy Sweeten, MS,t Ramon L. Vogel, MD,{ William J. Bonney, MD,{
Jacqueline Henderson, RN,{ Akash R. Patel, MD,: Maully J. Shah, MBBS{

JACC2015

Shared Decision-Making in Cardiovascular Disease

* Low rate of cardiac events and
no deaths in over 650 athlete-
years of follow-up

* No cardiac events and no deaths
in treatment-compliant
children with LQTS in 755

patient-years of follow-up




AHA/ACC CLINICAL PRACTICE GUIDELINE

2020 AHA/ACC Guideline for the Diagnosis and Treatment
of Patients With Hypertrophic Cardiomyopathy

A Report of the American College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines
COR LOE RECOMMENDATIONS

1. For most patients with HCM, mild- to moderate-intensity recreational® exercise is beneficial to improve
_ cardiorespiratory fitness, physical functioning, and quality of life, and for their overall health in keeping

with physical activity guidelines for the general population (1-3).

. For athletes with HCM, a comprehensive evaluation and shared discussion of potential risks of sports
participation by an expert provider is recommende .

. For most patients with HCM, participation in low-intensity competitive sports is reasonable (5,6).

. For patients with HCM, participation in high-intensity recreational activities or moderate- to high-

intensity competitive sports activities may be considered after a comprehensive evaluation and shared

discussion, repeated annually with an expert provider who conveys that the risk of sudden death and ICD
shocks may be increased, and with the unaerstanalnu that e||u|E||mr decisions Tor competitive sports
participation oftcn invelve third parties (c.g., tcam physicians, consultants, and other institutional
leadership) acting on behalf of the schools or teams (4,7-11).

S5YSTEM
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Ommen et al. Circulation. 2020;142:e558-e631.



Grouping populations that
have widely varying risks can
result in inaccurate or even
misleading assessments




For 4 NBA players with serious heart
ailments, a fraternity has helped get
them through it

Baylor’s Jared Butler medically cleared to : 00600 T
play in NBA: Sources

By Shams Charania and The Athletic Staff
July 17, 2021 Updated 7:21 PM EDT

Cleared by cardiologists, Sierra Leone’s Alhaji Kamara joins
D.C. United

Michigan DT
Maurice Hurst,
) . potential first-
By AMERICAN HEART ASSOCIATION NEWS Mg e i round piCk, cleared
p > to play after heart
A condition
'. . diagnosis

Some young athletes with heart disease cleared
to play under new recommendations

SYSTEM

'\ Frank Schwab
Clint Dempsey cleared to play again &; Shutdown Corner Nare 22,2015
after heart problems ¥ Foon

Seattle Sounders striker missed end of last season with medical
condition

Dempsey says he hopes to make return to US national team
soon
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Care of the Athlete

Team-based Approach to the Cardiovacular Care of Athletes

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VOL. 69, NO. 11, 2017
© 2017 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION ISSN 0735-1097/$36.00
PUBLISHED BY ELSEVIER 0 2 9

FELLOWS-IN-TRAINING & EARLY CAREER PAGE

—Hre-Emergenee-of Sports @
Cardiology as a Specialty

Maxwell Eyram Afari, MD

Multidisciplinary Athlete-Centered Care (“Athlete Care Team”)
in Evaluating and Managing Athletes at Risk of SCD

Emery MS, Kovacs RJ. Sudden cardiac death in athletes. JACC Heart Fail 2018;6:30-40



EXERCISE IN GENETIC CARDIOVASCULAR
DISEASE
(LIVE-HCM)

Aim 1: Incidence arrhythmic events over 3 years
Comparison moderate or vigorous exercisers vs sedentary

Aim 2: Quality of life
Comparison moderate or vigorous exercisers vs sedentary

Age 8-60 years, with OR without ICD

Any level exercise Lifestyle.and Exgrcise in
Hypertrophic Cardiomyopathy

Study (LIVE-HCM)

Enrollment completed January 2019,
Follow up completed January 2022
Events adjudication underway

1753 HCM participants

NIH RO1 HL125918-01

Outcome Registry for
Cardiac Conditions in Athletes

v

ORCCA

-~ - i
¢ AMSEm O Hoart

AMERICAN MEDICAL SOCIETY & =
|- For SPORTS MEDICINE Association.
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Christian Eriksen returns to Denmark
squad for 1st time since collapse

Denmark plays a friendly away against the Netherlands on March 26 and hosts Serbia on March
prepares for the World Cup in Qatar in November.

Bronny James

Keyontae Johnson
2020 collapse

Damar Hamlin




Cardiac Care of the Athlete:
New Fronter or refining the focus?

* Both!
* Refining the focus
— Athlete natural history and longitudinal follow up
— Risk assessment knowledge and development of tools
—Improving access to experts in the field in a timely manner
* New frontier
— Athlete evaluations and RTP decision making

ATLANTIC HEALTH SYSTEM

— Better understanding of SDM (applications, uniformity)
—On field safety —




Thank you

Matthew W. Martinez, MD FACC
Sports Cardiology Medical Director
HCM Medical Director

HEALTH SYSTEM

Team Cardiologist - New York Jets

ATLANTIC

Cardiologist — Major League Soccer, NFL Medical
committee, NBPA, JETS

ieer @mmartinezheart
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