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context of the subject of this presentation.

 We do not anticipate discussing the unapproved or
investigative use of a commercial product or device
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OBJECTIVES

* Discuss the current recommendations for pre-
participation screening and when an
electrocardiogram is indicated in this process

* Review reasons to refer syncope and chest pain
or a pre-participation concern to a cardiologist,
and when these conditions require activity
restrictions
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IMPROVING DETECTION OF
ATHLETES AT RISK OF SUDDEN
CARDIAC DEATH

* Pre-participation screening varies widely
Internationally

« Current pre-participation screening guidelines
recommended by the AHA are not universally

followed in US

« At-risk athletes often have no symptoms, and cardiac
arrest is the first manifestation of the disease
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Student who died during baseball training, and later revived,
speaks from his heart

FAYETTE COUNTY

Dunbar basketball player collapses
during open gym at school, dies

o EYVALARIE HONEYCUTT SPEARS

Paul Laurencs Dunbar hcu:.,'-!’ basketball player Star Ifeacho died “"Ednesda!,r after u:c-l]apsiu_g

dunng open gym at the school, according to the Fayette County coroner’s offics.

Th& cause DF dE-ﬂﬂ'l was not i.ﬂ'll'ﬂ&diﬁ[ﬁ]'!'

Star, who was pronounced dead at Urpves:

Star, 13, was a sophomore at Dunbar

n that day. "Running out ther t fears as a trainer

scanner

Girl, 14, whose heart stopped beating,
recovers thanks to two off-duty

HealthCare firefighters

KENTUCKY CHILDREN'’S B limarren-
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ROUND — Sue Nos remembers July 29 as just a lazy Sunday evening, but it's
one she will neve:



SUDDEN CARDIAC DEATH -
INCIDENCE

e Sudden cardiac death (SCD) is more common in adults

* Reported incidence of pediatric SCD highly variable

No pediatric SCD registry/mandated reporting exists
Overall incidence of 1:50,000 to 1:60,000

» Leading cause of death in young athletes during sports
Aren’t these supposed to be healthy, ATHLETIC individuals??

« SCD in young athletes is highly publicized and sparks a
great deal of emotion/concern in public
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SUDDEN CARDIAC DEATH -
EPIDEMIOLOGY

« Approximately 90% of SCD events occur during or
shortly after exertion

« Mean age 17-23 (average age 17.5 yrs)
« Most victims are male (90% males; 10% female)

« Basketball & soccer athletes most common (~67%)




Arrhythmias
* Long QT

* Brugada

* CPVT
 WPW

HealthCare
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Cardiomyopathy
Arrhythmia 42%

14%

Anatomic
35%

Anatomic

» Coronary Artery Anomaly

* Aortic Stenosis

» Aortic Rupture (Marfan syndrome)

Cardiomyopathies
» Hypertrophic
Cardiomyopathy
 Arrhythmogenic
Right Ventricular
Dysplasia

* Dilated
Cardiomyopathy

Maron, et al. Circulation. 2007;115:1643-1655



US Registry United Kingdom
Channelopathy

Other
3% \ Myocarditis 59,

Possible
Aortic / HCM/LVH
dissection __ 25%
3%
Myocarditis

3% Coronary

Artery Coronary

Abnormality = Hpconqullf\lfeH Artery
17% Dilated CM \-AHVC 8% Abnormality
]

2% 4% 8%

Possible
Us Military possivle HCM/I:;;H/SCT NCAA Hem
HCM/LVH R:"C b Channelopathy 3% Possible
Other 1% ~1% 3%
13% Dilated CM
F Q,
1% Aortic
Myocarditis dlSS;;t!On 4 Dilated CM
12% B . 8%

Coronary

Artery Myocarditis

Abnormality 8%
27% Coronary

Harmon et al., “Pathogeneses of SCD in NCAA Athletes,” Circ Arr and EP, 2014.
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Hypertrophic Cardiomyopathy
Idiopathic Left Ventricular
Hypertrophy

Coronary Artery Anomalies

Myocarditis

Arrhythmogenic Right Ventricular
Hypertrophy (ARVD/C)

Aortic Rupture (Marfan’s)

Aortic Stenosis

Atherosclerotic Coronary Artery
Disease

Postoperative Congenital Heart
Disease
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Long QT Syndrome (LQTS)

Catecholaminergic Polymorphic
Ventricular Tachycardia (CPVT)

Wolff-Parkinson-White Syndrome
(WPW)

Brugada Syndrome

Short QT Syndrome

Drugs and Stimulants

Primary Pulmonary Hypertension

Commotio Cordis

Autopsy Negative Sudden
Unexplained Death (ANSUD)




CURRENT US SCREENING PRACTICE

* Preparticipation Physical Evaluation (PPE)

« Supported by both the general public and by national
medical organizations (AAP, AHA, American College of
Sports Medicine)

« Estimated national cost of at least $250 million per year \

* One of the top 5 most common PCP clinic visits
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UNIVERSAL SCREENING

« ECG/ECHO for all athletes is highly
controversial

Unclear benefit

High variability in performance & interpretation
Resource-intensive

More research with sound EBM standards
necessary
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PREPARTICIPATION PHYSICALS (PPE)

- Goals
« Determine general physical and psychological health
« Evaluate for conditions that may be life-threatening or disabling
« Evaluate for conditions that may predispose to injury or iliness
Provide an opportunity for discussion of health and lifestyle issues
Serve as an entry point into the health care system for adolescents

without a medical home

« Unintended Consequences

 Possible exclusion from participation
Anxiety, extra incurred medical cost for further evaluation
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B PREPARTICIPATION PHYSICAL EVALUATION
MEDICAL ELIGIBILITY FORM

Mame: Doie of birth:
eligible for ol| spa thout restriction

O Medically digible for ol sports without restriction with recommendoticns for further evaluation or treatment of

O Medimlly digible for ceriain sports

“oi medically eligible pending Further evoluation

igible for arry sports

and the polentia

Mame of health core professional (print or
Address

ature of heakh core prob

SHARED EMERGEMNCY INFORMATION
Allergies

tther irfoemation

Emergency condocts:
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MEDICAL ELIGIBILITY CATEGORIES

 Medically eligible for ALL activities without restrictions

 Medically eligible for all activities with recommendations for further
evaluations or treatment (ex. check BP in 1 month)

« NOT medically eligible for any activities UNTIL additional
evaluations, treatment or rehabilitation

 NOT medically eligible to participate in SPECIFIC activities

« NOT medically eligible to participate in ANY sport or physical
activities
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B PREPARTICIPATION PHYSICAL EVALUATION (Interim Guidance)
HEART HEALTH QUESTIONS ABOUT YOU HISTORY FORM (FOR COMPLETION ASSISTED OR LINASSISTED BY STUDENT AND PARENTS)

miplete and §||.|r| this form |with your parents if yOUnger than 18] before your upuu

Have you ever passed out or nearly px
during or offer exercise?

Dete of exomination: Sport(s):
irth (F, M]:

Have you ever had discomfort, pain, v e € 08 Lrheck o T
) ; : aM

o pressure in your chest dLlrin-_:_| EMErT =- 7 [check one]: OY LN you had: OO hat 0 Two shots
- s L1 Booster dotels)

Does your heart ever race, fluther in yq | Listpasiond.
or skip beats (irregular beats) during

Herve you ever hod surgery? If yes, list all past surgical procedures.
Haos a doctor ever told you thot you hy
: Med d supplarments: List all current prese ns, over-the-counter med supplements [herbal and

heart F-rc-|::|Ems'5.‘-

Has o dodor ever requEﬂEd o test for

D you

heart? For E."li[llﬂFlIE', EIE{IFCCEIFdil:rEFE i HEART H DI.IEE l
or echocardiography. (CONTINUED T [Ma

Pafient! @ Do you get light-headed or feel shorfer of breath
Over th - . .
than your friends during exercise? o every day

Have you ever hod a seizure?

Has any family member or relotive died of
heart problems or hod an unexpected or
unexplained sudden death before age 35
years [including drowning or unexplained car

crash)2

Dioes anyone in your family have o genstic
heart problem such as hypertrophic cardio-
myopathy (HCM), Marfon syndrome, arrhyth-
megenic right ventricular ¢ ardic ymyopathy
[ARNC), |cng ] ;I,'ndr-_-m-:- [LETS), short QT
syndrome [SGTS), Brugnda syndrome, or

cafecholominergic polymorphic ventricular

Heal thCaI‘e b tachycardia [CPYT)2

KENTUCKY CHILDREN'S
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Has anyone in your family hod a pocemaker

or an irn|:-|-:|n’rE~:| defibrillator before oge 352



KHSAA Form
Optianal FPE Exomination Form,

m PREPARTICIPATION PHYSICAL EVALUATION
PHYSICAL EXAMINATION FORM

Mame: Date of birth:

thewing tobacs, sauff, or dip?
bacea, saff, or dip?

takem oy sepplements % help you guin or lse weight orimprove
werr 0 sent belf, use o helmet, ond 12 condoms?
rasider reviewing a5 on cordiovesoelr sympioms (34013 of History Form).

Appearmce
. H.urlm sigmotn [kyphosmlioss, h|d1-1rd'+ui Fulm-!. peches excovoem, arachnadactyly, hyperlmity, myogin

= Hearing
Lymph nades
Hisort

= Murmurs: (mesnslinfies cndinn merbatios i and + Vnknln mseimer)

Haorid
= Wurmurs (pesoeltotion stonding.  owscultatic sepine, and + Wokolo monewser)

|..ISCLILK'BKELE'II|I. NORMAL ABNORMAL FINDINGS
-_

U Consider elecimorardiogrophy (ECG), echocordiograply, referrd 1o o cordiokigit for obnormal cordio: history or examinaticn fmling.:.. or o comiination of thase.

Whis_bumd_end fnges ]
_

-_

Mame: of healfy e profesienal
Address:

Phane:

Sigaaturs_of healhs e

2019 Aricsn Acsdomy of Famdy : [ hsrican Col e, Amrices Madicd ooty [ Sporh Medicng Amarcn Ohspo
Spats Madeing, n.fm....ohww. Aesdry of Spacts e, Pemission scoeemercial, edertaen] purpeses with oeknewdedprent
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Basketball
Boxing

Cheerleading

Diving

Extreme sports

Field Hockey

Football, tackle

Gymnastics

Ice Hockey
Lacrosse
Martial Arts *
Rodeo

Rugby

Skiing (Downhill) ;

Snowboarding
Soccer

Team Handball

Ultimate Frisbee

Water Polo

Wrestling

Baseball
Bicycling

Canoeing; Kayaking (White
water)

Fencing

Field Events (High Jump;
Pole Vault)

Floor Hockey

Football (Flag or Touch)
Horseback Riding

Martial Arts *

Racquetball

Skating (Ice, In-Line, Roller)
Skateboarding

Skiing (Alpine, CC, Slalom,
Water)

Softball

Squash
Volleyball
Weightlifting

Windsurfing or Surfing

Badminton
Bodybuilding

Bowling

Canoeing; Kayaking (Flat
Water)

Crew or Rowing

Curling

Dance

Field Events (Discus,
Javelin, Shot Put)

Golf
Orienteering
Powerlifting
Race Walking
Riflery

Rope Jumping

Running
Sailing
Scuba Diving
Swimming
Table Tennis
Tennis

Track




HAVE YOU EVER HAD DISCOMFORT, PAIN,
TIGHTNESS, OR PRESSURE IN YOUR CHEST
DURING EXERCISE?

Description of pain, location

Other situations where CP occurs

When during exercise: beginning, middle, end or after?
How long does it last?

Syncope or near syncope with CP?

Additional symptoms?

Have to stop or modify your exertional activities b/c of

N

CP?
 Medications, supplements, enhancements?
 Family hx

Ei.% HealthCare
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HAVE YOU EVER PASSED OUT OR NEARLY
PASSED OUT DURING OR AFTER EXERCISE?

« During or immediately after exercise?

« |f after exercise, where you already stopped or still
moving?

* Any prodromal symptoms (CP, Palps, Vision changes,

Nausea, Wheezing/SOA, or Itching?)

What happened after?

Any meds/supplement prior to event?

lliness/sickness prior?

Prior syncope?

Family hx of collapse w/ exercise or sudden death?

X
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DO YOU GET LIGHT-HEADED OR FEEL
SHORTER OF BREATH THAN YOUR FRIENDS
DURING EXERCISE?

 New SOA or existing for months?

« With every type of exercise or only with heavy
exertional activities?

Chest discomfort along with SOA?

Dizziness?

Syncope during exercise?

Hx of exercise asthma or allergies?

EEEEEEEEEEEEEEEEE
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ECG INTERPRETATION FOR THE YOUNG
ATHLETE

CE Rts Ban B RN JORE ERL SRR e |

Eﬂrhll:l-"l!ﬂl:-lm

Mobitz Type Il 2° J_whhi:h
3t Aav

ﬂnﬂa

:wmh:lﬁiarmﬁtrmaf

] miIsoLation ] £ Or mora T

Mo further evaluation required Further evaluation required

mmptomatic athletes with no

Sanjay Sharma et al. JACC 2017; 69:1057-1075.
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LEFT VENTRICULAR HYPERTROPHY (LVH

« |solated QRS voltage criterion for left ventricular
hypertrophy (LVH) does not correlate with pathology in
athletes and is present in isolation (without other
associated ECG abnormalities)

o <2% of patients with initial diagnosis of hypertrophic
cardiomyopathy (HCM) have LVH on ECG

« Pathologic LVH is commonly associated with additional
ECG features:
T-wave inversion (TWI) in the inferior and lateral leads
ST-segment depression
Pathological Q waves

[ )
Ei.% HealthCare
EEEEEEEEEEEEEEE 'S
HOSPITAL




EXAMPLE OF AN ABNORMAL PPE

13 year old soccer player

« Skipping heartbeats, shortness of breath, dizziness,
and chest pressure

e 4 such episodes in 7 months—3 had occurred during
physical exertion and 1 at rest

« Episodes last few seconds, irregular rhythm followed by
1 to 2 minutes of a speeding heartbeat

« Denied syncope and excessive consumption of
caffeinated beverages

« No family history of heart disease or sudden death

Ei.% HealthCare
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DIFFERENTIALS ON PALPITATIONS

Recreational Drug Induced
Tachycardia

Supraventricular Tachycardia
(SVT)

Ventricular Tachycardia (VT)
HOCM

Endocrine Disorder

Rheumatic Heart Disease

Pulmonary Embolism

Heal

A
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HOSPITAL

Cocaine, Meth, Caffeine energy drinks

Palpitations, dizziness and chest
pressure

Likely SCD

Palpitations, shortness of breath, chest
pain
Hyperthyroidism and

pheochromocytoma can induce
tachycardia

MS, MR can cause palpitations and
chest pressure

Hypercoagulability and illicit use of
testosterone
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Diagnosis: WPW pattern

Subsequent echo and Holter monitoring
Risk stratification via stress testing

Beta blockers vs. EP study

Left lateral pathway s/p successful ablation
Return to play without restrictions

EEEEEEEEEEEEEEEEE
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EXAMPLE QUESTIONS
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Which of the following scenarios is MOST

consistent with a cardiac red flag?

A.

oO0Ow

[T]

Syncope after running in PE class while
standing in line
Syncope during blood draw

. Syncope while having hair styled in bathroom
. Syncope at rest with preceding symptoms of

feeling dizzy and weak and a sensation of heart
pounding

. Syncope after running to steal 3" base

EEEEEEEEEEEEEEEEE
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Which physical examination finding MOST
strongly supports cardiology
referral/workup?

Tall, thin body habitus

Cardiac murmur previously diagnosed as
innocent by cardiology

. Systolic murmur which becomes louder when
the athlete stands from a squatting position

. Irregular heartbeat which varies with
respirations

Morbid obesity with swelling of bilateral lower
extremities

m o O W
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Which of the following is the MOST
worrisome cardiac family history?

A. Maternal grandmother with multiple cardiac risk factors

(tobacco, obesity, DM, HTN, and HLD) suffered an MI at

age 48 yrs

Second cousin with peripartum cardiomyopathy

Brother with Wolff-Parkinson-White (WPW) syndrome

and both grandfathers with atrial fibrillation

D. Unexplained sudden death in maternal cousin, maternal
grandfather, and maternal uncle without known cardiac
history

E. Paternal grandmother with “thickened heart” related to
hypertension

O W

N
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RETROSPECTIVE: CENTRAL KY CASES
(2011-2013)

* 06 teens presented to KCH after resuscitated
SCD

« 5 were witnessed arrests, received bystander

CPR and survived

None had any cardiac symptoms prior to arrest

1/6 had an abnormal EKG

5/6 had normal ECHO, cMRI

Only 1/6 was participating in school-sponsored

athletics

« 3/6 have a definitive diagnosis

EEEEEEEEEEEEEEEEE
HHHHHHHH



e

HealthCK

KENTUCKY CHILDREN'S
HOSPITAL

ESTABLISHED AFFILIATE SITES

Children's Wisconsin/National Office
Children’s Healthcare of Atlanta
Children’s Hospital of Philadelphia
Children’s of Alabama

Providence Sacred Heart
Children’s Hospital

Cook Children’s Medical Center

East Tennessee
Children’s Hospital

U-M Health C.S. Mott Children’s Hospital
Children’s Hospital Colorado
UC Davis Children’s Hospital

Nationwide Children’s
Hospital

Texas Children’s Hospital

Monroe Carell Jr. Children’s
Hospital at Vanderbilt

Arkansas Children’s
Cincinnati Children’s

Golisano Children’s Hospital, Southwest
Florida

KU Wichita Pediatrics

Nicklaus Children’s Hospital

Duke Children’s Hospital

Ann & Robert H. Lurie Children's Hospital of

Chicago

Ochsner Hospital for Children
Children’s Mercy Kansas City

WVU Medicine Children’s

Rady Children’s Hospital

Riley Hospital for Children at IlU Health
Maria Fareri Children’s Hospital

University of Mississippi Medical
Center/Children’s Hospital

Le Bonheur Children’s Hospital

University of lowa Stead Family Children's
Hospital

Yale New Haven Children's Hospital

Children's Minnesota / Children's Heart
Clinic

St. Louis Children’s Hospital

USA Women and Children’s Hospital
Children's Hospital & Medical Center
Hasbro Children's Hospital

Children's Hospital of Richmond at VCU
Phoenix Children’s Hospital

Kentucky Children's Hospital

Norton Children’s Hospital

Nemours Children’s Health

Updated February 2024




Adam was a happy, athletic teen who made friends ez
spending time with his family, playing tennis and baskett
wanted to make a difference in the world.

Adam was a 17-year-old athlete in peak athletic condition
collapsed during a basketball game and su >
Arrest.

When Adam’s famlly learned that he could have been saved with the
right preparation and equipment, they founded Project ADAM
(Automated Defibrillators in Adams Memory) t veryone is

given the best possible chance to survive.



https://projectadam.com/projectADAM/Adam

1‘(@7{ HeafCare
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Shaun Mohan, MD,FAAP, FHRS, FACC
Medical Director, Associate Prof of Pediatrics
Pediatric & Congenital Electrophysiology

Mindy M. Seeberger Tanya Edwards
HealthCare Project Adam Program Coordinator Project Adam Program Coordifiator -

HOSPITAL R Joint Pediatric & Congenital Heart Program Joint Pediatric & Congenital Heart Program



* Project ADAM is a national
non-profit organization
established in 2004 in memory
of Adam Lemel, focused on
preventing sudden cardiac
death through advocacy,
education, preparedness, and
collaboration.

* Project ADAM has saved
over 250 lives, and more
than 5,000 schools in the
U.S. are certified as Heart
Safe.
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* Project ADAM helps schools, sports
programs, and community sites become
Heart Safe by providing the necessary
equipment and training for critical first-
response actions.
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ESTABLISHED AFFILIATE SITES

Children's Wisconsin/National Office
Children’s Healthcare of Atlanta
Children’s Hospital of Philadelphia
Children’s of Alabama

Providence Sacred Heart
Children’s Hospital

Cook Children’s Medical Center

East Tennessee
Children’s Hospital

U-M Health C.S. Mott Children’s Hospital
Children’s Hospital Colorado
UC Davis Children’s Hospital

Nationwide Children’s
Hospital

Texas Children’s Hospital

Monroe Carell Jr. Children’s
Hospital at Vanderbilt

Arkansas Children’s
Cincinnati Children’s

Golisano Children’s Hospital, Southwest
Florida

KU Wichita Pediatrics

Nicklaus Children’s Hospital

Duke Children’s Hospital

Ann & Robert H. Lurie Children's Hospital of

Chicago

Ochsner Hospital for Children
Children’s Mercy Kansas City

WVU Medicine Children’s

Rady Children’s Hospital

Riley Hospital for Children at IlU Health
Maria Fareri Children’s Hospital

University of Mississippi Medical
Center/Children’s Hospital

Le Bonheur Children’s Hospital

University of lowa Stead Family Children's
Hospital

Yale New Haven Children's Hospital

Children's Minnesota / Children's Heart
Clinic

St. Louis Children’s Hospital

USA Women and Children’s Hospital
Children's Hospital & Medical Center
Hasbro Children's Hospital

Children's Hospital of Richmond at VCU
Phoenix Children’s Hospital

Kentucky Children's Hospital

Norton Children’s Hospital

Nemours Children’s Health

Updated February 2024




How It Works

We Connect: Our Project ADAM Team connects with schools and community sites via email to share program d
the facility to learn more

We Visit: Our team visits the school for an initial walkthrough to assist with AED placement and signage, help establ
Response Team, and provide support in preparation for sudden cardiac events

We Evaluate: When ready, our team visits on-site for an official Heart Safe Drill
We Award: Facilities become Heart Safe based on their drill performance
We Provide: Ongoing support such as CPR Training, Project ADAM Resources and Annual re-certificg

HOSPITAL ALUMINUM INC.
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Collaboration

Kentucky Children’s Hospital became an affiliate with Project Adam in

We collaborated with Fayette County Public Schools as our first partner
High Schools as the first rollout

All Fayette County Public High Schools are Heart Safe!

Last summer, we spent time working with other community sit
was out, including the Lexington Children’s Museum, the Liw
Science Center, and the YMCA

Our focus for this year is the 12 Fayette County Middle Schools; we have
visited 6 of those, and 3 are Heart Safe

38 Heart Safe Schools and Organizations'
Y reaithcare — s



SUMMARY

« Certain red flags in a pre-participation sports screening
should warrant restrictions while awaiting further evaluation

« EXxercise restrictions are not often needed for many
patients, even those with known heart disease

« Ifit's not straightforward or not otherwise addressed in ou\

letters, please contact us or one of our colleagues




CLINICAL PEARLS

* Most patients at risk for SCD will NOT be identified by a
single routine pre-participation sports screen (but rather
by routine high-quality primary care and years
assessments)

« Despite providing excellent screening and proper
therapy, some children/adolescents will still experience
SCD

« CPR and AED’s are vital

« Pediatric cardiology accessibility

Ei.% HealthCare
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CONTACTS

UK Peds Cardiology
859 323-4754

Dr. Callie Rzasa, MD
Callie.rzasa@uky.edu

Laura Murphy APRN
laura.murphy2@uky.edu

Eg(g HealthCare
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mailto:Callie.rzasa@uky.edu
mailto:Laura.murphy2@uky.edu

LILELL AL

Dr. Michelle Sykes, MD
Laura Murphy, APRN
Tanya Edwards

Slide presentation and data assistance
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HYPERTENSION

* Rule out coarctation

 Prehypertension and Stage 1
HTN, assuming no target-organ
damage, should NOT limit
eligibility

« Stage 2 HTN, even w/o target-
organ damage, should limit
eligibility, particularly from high-
static sports, until improved

Ei.% HealthCare
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An adolescent who plays football answers “yes” to the
qguestion: “Do you experience skipped, irregular or
racing heartbeats with exercise?” Which of the

following assessment questions should be asked
NEXT?

* A."How much caffeine do you drink daily?”
 B. "Does anyone in your family have a pacemaker?”

 C. "Do palpitations start and stop suddenly or
gradually?”

 D. "Have you ever been told you have a heart
murmur?”

Ei.% HealthCare
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