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Sudden Cardiac Death in theport
Historical Perspective
¥ * Pheidippides
{ Ran from Marathon to Athens

to announce victory over the
Persians.

After running 24 miles (40 km) he
he dropped dead.

Martin, Ann NY Acad Science, 1977




To an athlete dying young

Sudden
Cardiac Death
in the Athlete

Reggie Lewis Evidence Based Antonio Puerta
1965-1993 Medicine 1984-2007

Townsman of a stiller town.




Sudden Cardiac Death Athletes
Epidemiology

High school and college women 1/769,000

High school and college men 1/133,000
High school men 0.66/100,000
College men 1.45/100,000

Males> age 40 1/15,000
Risk of SCD increases 8-56X with exercise

Estes NAM, Wang PJ, Salem D, Sudden Death in the Athlete, Futura, 1997




Sudden Cardiac Death in tifsthlete
Deaths by Sport
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Sudden Cardiac Death in tifsthlete
Cardiac Condition and Race
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Incidence of sudden death stratified by athletic or general population and treofear
the study population

Country Author Population Years Incidence
/100,000/yeay

Italy Corrado Athletes 1980-1981 3.6

Italy Corrado Athletes 2007-2008 0.40
us Maron Athletes 1985-2006 0.44
Israel Steinvil Athletes 1985-1997 2.54
Israel Steinvil Athletes 1998-2009 2.66
us Van Camp Athletes 1983-1993 0.33
Denmark Holst Athletes 2000-2006 1.21
Denmark Holst All children 2000-2006 3.76
Japan Tanaka All children 1989-1996 1.32
Canada Atkins Children 1-11 2005-2007 3.73
Canada Atkins Children 12-19 2005-2007 6.37

The general population has a higher risk of SCD
IN comparison with an athletic population

Doherty et al J Interv Card Electrophysiol (2018)1%7-175




Annual Causes of Death in U.S. Population Age 1-21 (CDC)
79,000,000

Accident Homicide SCD Suicide | Cancer SCD-
Sports

(http://webappa.cdc.gov/sasweb/ncipc/leadcaus10-html




27 year old marathon runner (US Olympic Team Qualifier)
with 7 months of exertional palpitations and syncope
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27 year old marathon runner (US Olympic Team Qualifier)
with 7 months of exertional palpitations and syncope
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27 year old marathon runner (US Olympic Team Qualifier)
with 7 months of exertional palpitations and syncope

Page 1 of 2

PRID: 53613989 County Dispatch #

ity of Pittsburgh
Emergency Medical
Sexrvice
Base:Medic 03
Unit:AMB 48
Shift:1500 - 2300
Yes, With Pre-Arr
Instructions -
Dispatched As:Heart Problems
Ma Casualty:No
Vehc. Disp. GPS:40.442002,-80.031
Type of Svc:Scene Unscheduled
Responsae Code:E 1
Mode to Ref:-Mergent (Tmmedia
Response)
Moved Via:Assisted/Walk,Str
Position:Sitting
1 - Treated,

Transported by PGH EMS past. Facility Acet
Amb. Transport Code:Initial Trip

Outcome:

Mode to Rae

Mode Descriptors:No Lig
Moved From:Stretcher

Location:CHESTNUT ST/S CANAL ST Receiving: Hospital
Sharpsburg, PR 15215 AHN - West Penn Hospital
United States Emergency Department
Raf. GPS:40.4964258,-79.5246213 4800 FRIENDSHIP AVENUE
Pittsburgh, PA 152 :
(412) 578-5000
Dast. GPS:40.462267,-7

Dispatch: 09:0%
EnRoute: 09:09

Consent Signed: N
PCS / Medical Necessity Signed: Mo

Scene Information

e eqt 10 miler;‘ti:ed?h began to experience some medical
g weak end S1AIITCHEIEEY. The patient stated that he has had
nitor and n°t % found per the patients doctor. The
5 when he TUDS as ye)




27 year old marathon runner (US Olympic Team Qualifier)
with 7 months of exertional palpitations and syncope

Frequent LBBB, RAD PVCs
Echo- Normal

CT-Normal

MRI with LGE- Normal

EP study- Normal
Spontaneous RVOT PVCs
Ablation of RVOT PVCs




27 year old marathon runner (US Olympic Team Qualifier)
with 7 months of exertional palpitations and syncope
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What would you do next?
A) Beta blockers

B) ICD-Transvenous

C) ICD-Subcutaneous

D) Observation




6 weeks post ICD
21 minutes on Bruce Protocol
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1 minute Into recovery



27 year old marathon runner (US Olympic Team Qualifier)
with 7 months of exertional palpitations and syncope
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What would you do next?

A) No athletics

B) Recreational athletics

C) Competitive athletics

D) Add beta blocker and repeat ETT




6 weeks post ICD
21 minutes on Bruce Protocol-No "noise” on S-ICD

Device Settings Gain Setting: 1X

WARNING Therapy: OFI sSensing (i()'nhqumlmn Secondary
Shock Zone: 220 bpm S = Sense

Conditional Shock Zone: 220 bpm P = Pace

Post Shock Pacing: ON T':('l,':\', Detection

SMART Pass: ON Charge Star

. - A Discard
" ‘ J Shock
e ——— p = Episode End

CAPTURED S-ECG: 01/14/2019 08:45:43 AM 25 mm/sec 2 5 mm/mV
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6 weeks post ICD
lSometric arm exercise




Causes of SCD in Athletes (<40 years)

Congenital coronary Mildly increased cardiac mass
anomalies (10%)
(19%)

Ruptured aorta 5%

Tunnelled LAD 5%
ortic stenosis 4%

yocarditis 3%

Dilated car diomyopathy 3%

ARV C 3%
MVP 2%
CAD 2%

Other 6%

Maron BJ et alCirculation. 1996;94:850-56




Pre-particpation athletic screening and athletic restriction in
ltaly, the United States and Israel

Italy 1981-2008 Mandatory History, Sports Decreased
I I PE, ECG Medicine MD

ETT, Echo

United States 1985-2006 Recommended History, PE MD No decrease
Non-MD

1985-2009 Mandatory History, Certified No decrease
— PE, ECG, MD
X ETT, Echo




Is It Fair to Screen Only Competitive Athletes for Sudden
Death Risk, or Is It Time to Level the Playing Field

Athletes —» _. 3 5(3:52// t? y
(28%) :

1:120,614

24 SDs/15y
(1.7/y)

1:39,454 |

Maron and Estes Am J Cardiology 2018



36th Bethesda Conference: Task Force 9
Drugs and Performance Enhancing Substances

“You don't Vs e on mineral

Recommendations for Competitive Athletes
Wate r” J aC ' With Cardiovascular Abnormalities: . - ‘
Task Force 11: Drugs and .'_.‘ _ =

Performance-Enhancing Substances

Cycling deNcGc——

1896 European Competition
1960 @Qhmnicc

. - | didn't invent the culture, but |
1 9 6 7 -I -l -~ didn't try to stop the culture,
e )
Lance & [
.
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Safety of Sports for Athletes With Implantable
Cardioverter-Defibrillators
Long-Term Results of a Prospective Multinational Registry

Rached Lampert. MD
Bnar Otsharsky, MO
Hein Heidbuchel, MD, PhD
Christine Lawiess, MD
Elzabeth Saarel, MD
Michas! Ackerman, MD
Hugh Callins, MD
NA. Mark Estes, MD
Mark S. Link, MD
Basry J. Maron, MD
Frank Marcus, MD
Mehvin Scheinman, MD
Bruce L Willkoft, MD
Douglas P. Zipes, MD
Chartes L Berul MD
Alan Cheng. MD
Luc Jorcaens, MD, PhD
lan Law, MD
Machele Loomss, APRN
Rik Willems, MD, PhD
Cheryl Barh, BS
Karn Broos, BA
Cyrthia Branat, MD
James Dzara, PO
Fangyong Li, MS
Laura Semone, BA
aneer Vancenberghe,
PnD
Dawid Cannom, MD

No increased risk of death

Increased shocks

Consider underlying heart disease

Sports participation with ICD-shared decision




Eligibility and Disqualification
Recommendations for Competitive Athletes
With Cardiovascular Abnormalities:

Task Force 9: Arrhythmias and

Conduction Defects

1. ICD indications for competitive athletes shontd differ from those
applicable to the general population with appraprdiagnoses and

clinical profiles (Class I|; Level of Evidence C).

2. Recommendations should be based on existingesgdfor benefit and
risk and should include discussions of potentigdaat on sport-specific
participation and performance (Class |; Level oidence C).

3. Participation in sports classified as |A forlatas with an ICD is
reasonable if they are free of episodes of veraidlutter or

ventricular fibrillation requiring device therapgrt3 months (Class lla;
Level of Evidence C).




Eligibility and Disqualification
Recommendations for Competitive Athletes
With Cardiovascular Abnormalities:

Task Force 9: Arrhythmias and

Conduction Defects

A Scientific Statement From the American Heart Association and American Collegs

4. Participation in sports with higher peak stamnc dynamic components
than class |IA may be considered if the athletess bf episodes of
ventricular flutter or ventricular fibrillation regring device therapy for 3

months. The decision regarding athletic particgppaghould be made with
consideration of, and counseling of, the athletmaréing the higher
likelihood of appropriate and inappropriate shoakd the potential for
device-related trauma in high-impact sports (Cliasd_evel of Evidence C).

5. The desire of the athlete to continue athlasmgetition should not
represent the primary indication for use of an I(Cllass |lII; Level of Evidence C).




AEDs Available for Home Use With Rx

CARDIOLOGY PATIENT PAGE Jo~ J

Automated External Defibrillators in the Public Domain

Am I Ready to Use One?
N.A. Mark Estes 11, MD

AHA/ACC SCIENTIFIC STATEMENT

Eligibility and Disqualification
Recommendations for Competitive Athletes
With Cardiovascular Abnormalities:

Task Force 12: Emergency Action Plans,
Resuscitation, Cardiopulmonary Resuscitation,
and Automated External Defibrillators

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

1
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1. Activales AED,

2. Apply pads.

. AED analyzes heart rhythm.

4, When prompted by voice command,
press shock.

An BED b L on & victim of sudden cardiec amsst. After 811 has bean called, the AED &
tuned on {1). The acheeivs pade ars then appled (2. The AED automatically analyzes the
cardiac rhythm (2). If a life-thmatening cardiaz ythm disturbance is presart, a voles
prompt from the AED advisss that a button ke pushed to deliver a shock ().

Mark S. Link, MD, FACC, Chair* Robert J. Myerburg, MD, FACC*
N.A. Mark Estes I1I, MD, FACC*

Estes NAM Circulation 2005




AED Termination of VF

10:35:59

10:35:59

Bpttery test
No shm{( advised,|monitori
%—’\J | \..-.__4-.--\______,-\_

ng
10:36:05 10:36:11

EUANETY

10:36:11 10:36:17

Jiti Fischer Cardiac Arrest 2005




AED-Public Policy, Legislation and Legal Liability

State and Federal Polices The Automated Extemal Defibilator

L egal Protection for Owners, Users,
Medical Directors

Court Opinions

As evidence-based medicine has defined
the clinical benefits of AED use, public
policy, laws, funding programs, and cot
decisions have served the societal inte
of promoting use of AEDs by minimizin
legal liability.

. All rights res

England, H Weinberg P, Estes N JAMA 2006




PAD Trial Location of Cardiac ¥est
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PAD Investigators The Publi§¢Accessto-DefibritetiStudy NEJM-2004;637-645




AEDs In the NCAA

B Div IA

O Div IAA
B Div TAAA
O Div 11

O Div ITI

NN NN N NN NN

% Institutions with AEDs




Survival trends In-the U.S. following exercise
related~SCA in the youth: 2000-2006

[IN=486; average survival 11%; range 4-21% per year]

17 Low survival rate demands O Total SCA

[l re-evaluation of emergency 0 =
#— response planning for SCA ir—— 0.035
_/: Sport I \ | O Confirmed

SCA

— =] p=0.018
i -

total 2000 2001 2002 2003 2004 2005 2006

Drezner;Heart-Rhythn2008




The Collapsed and Unresponsive Athlete
Management of SCA

Athlete with witnessed col

Suspect SCA in any

collapsed and
unresponsive athlete

An AED should be
applied as soon as
possible for rhythm

analysis and |
defibrillation if
Indicated rremmmmn—— [ -

Minimize interruptions in chest compressions. nimize interruptions in chest compressions

Continue until advanced life support providers take over or Continue until advanced life support providers take aver o
vietim starts o mowe. m starts o move

ED and turn on for rhythm analysis as soon as possible in any collapsed
and unresponsive athlete,

Begin CHEST COMPRESSIONS
Push hard, push fast (| i

Drezner;Heart Rhythn2007




Outcomes from Sudden Cardiac Arrest in US High 8shaé\ Two Year
Prospective Study from the National Registry foilDAHse in Sports

2,149 high sctols
87% with AED pogram SUUCEIIE

Student-

95% 2-year fobw-up Athletes

44%

59 cases of SG& on
campus




Outcomes from Sudden Cardiac Arrest in US High 8shaé\ Two Year
Prospective Study from the National Registry foilDAHse in Sports

Resuscitation Detalls

93% withessed
92% prompt CPR

AEDs applied in 85% of ca
Provided by school: 41 (69%)
Provided by off-site EMS: 15 (23%)
Provided by on-site EMS: 3 (5%)
66% shock deployed




Survival Following SCA




Sudden Cardiac Death In Sports

Almost all young athletes dying suddenly have ulyiteg heart disease-males a
at greater risk than females.

Current screening technigues lack sensitivity aetsicity for detecting athletes
at risk for sudden death.

Performance enhancing substances are widely usedoantribute to risk of deat
In athletes.

AEDs are effective in improving survival in sports

Gaps in evidence need to be bridged.
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