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What is Sports Cardiology?

Core Competencies

. Pre-Participation Screening
. Athlete’s Heart vs Pathology
. Return to Play

Masters Athlete




9/27/23

What is Sports Cardiology? [ Health
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What is Sports Cardiology? [N Health

Cardiovascular Care for
Competitive Athletes and Highly Active Patients
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Spectrum of Sports Cardiology Patients }

Competitive Athletes & Highly Active Patients I fiealth

Common Features:

» Competitive Mindset: “Type A”
* Exercise = Identity, Community
* Technology Avid

* Multiple Stakeholders




Core Competencies

Athlete’s Heart vs Pathology

Return to Play /

Health

Return to Exercise

Pre-Participation Screening
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Case 1: The Ultra Workup [N Health

32yoM
Caucasian

Asymptomatic

Ultra-Marathon Runner|.

1‘ Heart Rate: 30 bpm }——
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. Next Step?
. Check Serum Troponin
. Order Echocardiogram
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Reassurance

Refer for Pacemaker Implantation
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Pre-Participation Screening: Why? [ Health

Sudden Cardiac Death (SCD) in Young Athletes

Incidence:
~1/46,000 to ~1/917,000 athlete-years (AY)

Subgroups:
UK Adolescent Soccer Players: ~1/15,000 AY
Male African-American

Collegiate Basketball Players:~1/2,000 AY

, . . 1:500 players will have SCD
Reggie Lewis, Boston Celtics -
SCD on July 27, 1993 over 4-yr college career

Malhotra et al, NEJM 2018; Peterson et al, BJSM 2020
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Pre-Participation Screening: Why? [N Health

January 3, 2023
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Figure. Annual Incidence Rates of Sudden Cardiovascular Death in Screened Competitive
Athletes and Unscreened Nonathletes Aged 12 to 35 Years in the Veneto Region of Italy
(1979-2004)
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During the study period, the annual incidence of sudden cardiovascular death decreased by 89% in screened
athletes (P for trend <.001). In contrast, the incidence rate of sudden cardiovascular death did not demon-
strate consistent changes over time in unscreened nonathletes.
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Pre-Participation Screening: Screening for...? I fiealth

Causes of Sudden Cardiac Arrest/Death in Young Athletes in USA

71% etiologies associated
with ECG abnormalities
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Exertional CP, discomfort, tightness

Exertional syncope or near-syncope

Excessive or unexplained
fatigue/dyspnea with exercise

Prior heart murmur

Elevated SBP

Prior restriction from sports participation

Prior heart testing ordered by physician

AHA/ACC 14-Point Pre-Participation Evaluation
Poreraitisry _[ramiy sy [pwsatgaam

Premature death (<50 years old

from heart disease)

Disability from heart disease in
close relative <50 years old

Specific knowledge of certain
cardiac conditions (HCM, DCM,
LQTS, Marfan, arrhythmias)

(+) screen =

Heart Murmur

Femoral pulses
(Aortic coarctation)

Physical stigmata
of Marfan
syndrome

Brachial BP

Further evaluation + ECG
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Cardiac Adaptation in Athletes Y Health

Electrical changes

e Sinus bradycardia

® Sinus arrhythmia

e First degree AV block

* \oltage criteria LVH and RVH
* Incomplete RBBB

Structural changes

® Increased left ventricular
wall thickness

® Increased left and right
ventricle cavity

® Bi-atrial enlargement

Functional changes

® Increased diastolic filling

® Increased augmentation
of stroke volume

14
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Evolution of Athlete ECG Criteria

Criteria:
Sensitivity for All Four Criteria:

86%
% abnormal:

False Positive: 12.9%

False Positive: 4%

False Positive: 2.6%

False Positive: 1.5%
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International Consensus Criteria (2017) I fiealth

N Ormal arrhythmia Borderline ECG Findings PR interval = 400 ms
Ectopic atrial or junctional Left axis deviation Mobitz Type Il 2° AV block Abnorm al
rhythm

Normal ECG Findings

* Increased QRS voltage for
LVH or RVH
Incomplete RBBB
Early repolarization/ST
segment elevation
ST elevation followed by T
wave inversion V1-V4 in
black athletes
T wave inversion V1-V3 <
age 16 years
Sinus bradycardia or

1° AV block
Mobitz Typdg

No further evaluation required
in asymptomatic athletes with no
family history of inherited cardiac
disease or SCD

Athlete
ECG

Left atrial enlargement

Improved Specificity
Retains High Sensitivity

ormal ECG Findings
T wave inversion

ST segment depression
Pathologic Q waves
Complete LBBB

QRS 2 140 ms duration
Epsilon wave
Ventricular pre-excitation
Prolonged QT interval
Brugada Type 1 pattern
Profound sinus bradycardia
<30 bpm

3° AV block

arrhythmias
arrhythmias

Further evaluation required
to investigate for pathologic

cardiovascular disorders associated
with SCD in athletes

16
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Case 1: The Ultra Workup

32yo M
Caucasian

Ultra-Marathon Runner

Asymptomatic

Transthoracic Echocardiogram:
- Biatrial enlargement
? Right atrial mass .

Cardiac CT with contrast:
- Unable to visualize mass, but .

suboptimal contrast bolus timing

Cardiac MRI:
- No cardiac mass identified v

:Diégnostic Creep”

Anxiety
Resource
Utilization
Sports
Restriction /
QOL

Core Competencies

Pre-Participation Screening

Athlete’s Heart vs Pathology

Health

Return to Play /
Return to Exercise

iy
| \I
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Case 2: The Upper Limits Y Health

25 yo M Caucasian Professional Basketball Player

* Height 6°11”
* No known personal or family cardiac history
* No cardiopulmonary symptoms
* TTE (team protocol):
* Aortic root 4.4cm (Z-score 3.1)
* LVEF 68%, LVEDD 6.2cm
* Aortic root size confirmed on CTA chest

OK to Play?

19
Imaging the Athlete’s Heart [T Health
20
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Cardiac Adaptation in Athletes

Electrical changes

® Sinus bradycardia

e Sinus arrhythmia

e First degree AV block

* \oltage criteria LVH and RVH
® Incomplete RBBB

Health

Structural changes

® Increased left ventricular
WER{GIESS

® Increased left and rig
ventricle cavity

® Bi-atrial enlargement

Functional changes

® Increased diastolic filling

® Increased augmentation
of stroke volume
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Sports Classification System

Bobsledding/Luge
A & Field events (throwing)
S Gymnastics't
@ Martial arts
& Rock climbing
£ sailing
€ 2 Watersking*t
(0] - Weight lifting*
c = Windsurfing*t
[]
[ E  Archery
Eo S Autoracing*t
o ® a4 Diving*t
(SN} S  Equestrian*t
| S Motorcycling*t
[$] 2
sl 8
O]+ ©
b q) [=3
0l e =
23 Bowling
B = Cricket
3 Curling
@ S Golf
o < Riflery
G < Yoga
£ g

A. Low(<50%)

Body building*t
Downhill skiing
Skateboarding*t
Snow boarding*t
Wrestling*

American football*
Field events (jumping)
Figure skating
Rodeoing*t

Rugby

Running (sprint)

surfing

Synchronized swimmingt
“Ultra" racing

Baseball/Softball
Fencing

Table tennis
Volleyball

B. Moderate(50-75%)

Health

Boxing
Canoeing
Kayaking
Cycling™t
Decathlon
Rowing
Speed skating
Triathlon*t

Basketball*

Ice hockey*
Cross-country skiing
(skating technique)
Lacrosse*

Running (middle distance)
Swimming

Team handball

Tennis

Badminton
Cross-country skiing
(classic technique)
Field hockey*
Orienteering

Race walking
Racquetball/Squash
Running (long distance)
Soccer*

C. High(>75%)

Increasing Dynamic Component (Isotonic Load)

22
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Exercise-Induced Cardiac Remodeling

Concentric LVH

High

Pressure
Increasing Static Component

Low

Normal Morphology

Eccentric LVH &
RV Dilation

Eccentric LV Remodeling &

RV Dilation

Volume

Low

Increasing Dynamic Component

High
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Exercise-Induced Cardiac Remodeling:

-UCLA Health

JAMA Cardiology | Original Investigation
Association of Ascending Aortic Dilatation and Long-term Endurance
Exercise Among Older Masters-Level Athletes
254 _ 25-
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24

12



NBA Athletes: To Scale...

Manute Bol & Muggsy Bogues Yao Ming, Christina Aguilera,
Shaquille O’'Neal

Health

Kevin Durant, Nellie & Melisa Hsu

9/27/23
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The NBA Athlete Heart: What is Normal?

Athletic Cardiac Remodeling in US Professional
Basketball Players

Figure 3. Aortic Root Diameters at the Sinuses of Valsalva in National Basketball Association Athletes

m Distribution of aortic root diameter Association of aortic root diameter Association of aortic root diameter
with height with BSA
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Pre-Participation Screening

Athlete’s Heart vs Pathology

Return to Play /
Return to Exercise

Case 3: The Save =M Health

29 yo M Professional Soccer Player

* No known cardiac history

* Collapses on field mid-match with cardiac arrest
* Successfully resuscitated on field

* Underwent ICD placement

OK to Return to Play?

14
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Euro Cup 2020 = Health

June 12, 2021

29
Return to Play =Y Health

v

Demographic

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

* N = 372 Athletes; 31 months follow-up (median)
» Ages 10-60 years old, 33% Female
* 20% Long QT, 17% HCM, 14% ARVC

* No death during/after sports participation
or shock-related severe injury
* 121 shock episodes in 77 athletes (21%)

* 48 athletes (13%) appropriate shock,
40 athletes (11%) inappropriate shock

Findings

15
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Return to Play: AHA/ACC Recommendations [ Health

AHA/ACC SCIENTIFIC STATEMENT

Eligibility and Disqualification ®
Recommendations for Competitive Athletes
With Cardiovascular Abnormalities:

Task Force 9: Arrhythmias and

BN Recommendation __________[Strength ___|

Class IA sports with ICD reasonable (if no Class lia, Level of

ICD shocks x3 months) Evidence C
>Class |IA sports with ICD may be Class lib, Level of
considered (if no ICD shocks x3 months), Evidence C

with appropriate counseling

Desire to continue competition should not be Class I, Level of
primary indication for ICD Evidence C

31

Return to Play =Y Health

February 27, 2022

March 26, 2022

32
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Return to Play: Special Caution

Health
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Hypertrophic
Cardiomyopathy

Arrhythmogenic
Cardiomyopathy

Long QT
Syndrome

Catecholaminergic
Polymorphic VT

Return to Play: Emerging Data

Risks of Vigorous Exercise in
Hypertrophic Cardiomyopathy

Mean age 39 years, 60% male

Vigorous Exercise:

Participation in 1 activity >6 METs for
at least 60 hours / year

™ Health
LIVE - HCM

Probability of not experiencing
composite outcome

Nonvigorous
Vigorous

No. at risk
Nonvigorous
Vigorous

0

961
699

10 20 30 40
Follow-up time, mo

852 262
608 193

17
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Return to Play: Emerging Data [ Health

New data on outcomes of elite
athletes with genetic heart disease
who return-to-play

Ongoing registries will help
provide more data to inform
risk communication

35
Return to Play: Emergency Action Plan I fiealth

* SCD events will
continue to occur

* Emergency Action
Planning (EAP) for SCD
is critical for all sporting
organizations

18
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The Masters Athlete

37
Case 4: The Ironman %Y Health

45 yo M Ironman Triathlete

» Competitive >10 years
» COVID-19 Pandemic:

* Decreased training intensity
* Palpitations - Dx AFib

» AFib Ablation workup:
*« CTA chest > +CAC
 Successful AFib ablation

* Now asymptomatic

Coronary Artery Calcification
(CAC)

19



Masters Endurance Athletes: CAC
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9/27/23

Community Cohort

100% Male

MET-min/week
Physical Activity Guidelines: 500-1000 MET-min/week

Masters Endurance Athletes

39

Masters Endurance Athletes: CAC

Health

Potential Mechanisms

Coronary Hemodynamics

Oxidative Stress

Testosterone?

Parathyroid Hormone

Inflammatory
Mediators

40
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Effects of Exercise on CAC Morphology? [ Health

Hyperlipidemic
Mice
+ High-Fat Diet

41

Masters Endurance Athlete: Atrial Fibrillation =Y Health

FIGURE 1 Association Between Level of Physical Activity and
Risk of AF in Men and Women

*Mean Age ~50-60 years old
*High-intensity endurance exercise in men

-2 — 10x greater frequency relative to
sedentary

* Sex-specific effect

Risk of Atrial Fibrillation

42
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Masters Endurance Athlete: Atrial Fibrillation =Y Health

43

Shared Decision Making [ fealth

Key Issues

* Limited Data
* Quality of Life
» Stakeholders
* Liability

44
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What is Sports Cardiology?

Core Competencies

. Pre-Participation Screening
*  Athlete’s Heart vs Pathology
. Return to Play

Masters Athlete

| b
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Questions? [ Health

Yy @JeffHsuMD

47
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