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Young Athletes - Incidence of SCD

Table 1 Incidence studies in general populations of atheltes

Exertional MNumber of
deaths of SCD or Years MNumber  Age Mean cardiac
Author  Year Country Study design Case identification Denominator all? SCA+5CD  swdied Population Incidence of years range age deaths
Van 1996 USA Retrospective  National Center for 17 mest popular sports, participants in Exertional 5CD 1983-1993  College 1300 000 10 17-24 17 100
Camp™ cohort Catastrophic Injury MCAR, NFHS, NALA, NAIC, added athletes and
Research and media together, comversion factor to account high schaool
dat abaze multisport athletes used ‘based on
discussions with represen tatives from the
national organisations’. 1.9 for high school
and 1.2 for college
Maron™® 1996 USA Retrospective  US Registry for Sudden  ‘Unavoidable selection bias and certainly Al 5D 1985-1995  Athletes _ 10 1240 17 134
cohort Death in Athletes significantly underestimate’
Maron™ 2003 USA Retrospective  US Regitry for Sudden  Not possible bic of selection bias All SCD 1985-2000  Athletes - 25 S0 17 286
cohort Death in Athletes
Comado™ 2003 Ialy Progpec tive Mandatory death Registered Italian athletes All 5CD 1979-1999  Athletes and  1:47 600 20 12-35 23 55
cohort study reporting young people  athlete
1:142 900
young people
Maron® 2009 USA Retrospective  US Registry fior Sudden  Estimated 10.7 million athletes <39 All SCA+SCD  1980-2006  Athletes 1:163 934 27 B8-39 18 690
cohort Death in Athletes participating in sports during 2000-2006
{method not desoribed)
Holat® 2010 Denmark Retrospective  Review of death Denm Latisti 5D, it 182 645 S5CD 7 12-35 26 15 Se5CD
cohort e tific ates—th ) MS‘D D O 126 595 470 5CD
autopsies if a\ra a pop
—15 spaorts e [ e
SCD (S5CD)
SteinviP? 2011 Israel Retrospective  Retrospective review of 45 000 registered competitive athletes in -~ All 5CD 1985— Athiletes 15t— 24 12-44 24 24
cohort two kraeli newspapers 2009, extrapolated the growth of the 19 971 998 1:393 702nd—
by two media kraeli population age10-40 since 1985 —2009 137 593
researchers based on that figure and allowed for a
presumed doubling of the sporting
Table 2 Incidence studies in college athletes
SCD or Number of
Exertional SCA Years Mumber  Age Mean cardiac
Author  Year Country Study design Case identification Denominator deaths of all? +5CD  studied Population Incidence of years  range age deaths
Drezner® 2005 USA Retrospective  Survey answered by 244326 (75%) Div | Number of athletes  All SCD College 167 000 i3 5
survey NCAA institutions a surveyed schook athiletes
Harmon® 2011 USA Retrospective  Parent Heart Watch database, NCAA Participation data Al SCD 2004~ College 1:43 000 5 18-26 20 7
cohort Resolutions list, insurance laims—capture— from NCAA 2008 athletes
recapture analyds demonstrated 90-100% of
deaths ware likely identified
Maron” 2014 USA Retrospective  US Registry for Sudden Death in Athletes and  Participation data Al SCD 2002 - College 1:83 000— 10 17-26 20 64
cohart NCAA resolutions list for candiac cases from NCAS a1 athiletes confirmed
162 000—
presumed

Harmon KG, et al. Heart 2014;100:1227-1234




Sports as a trigger for SCD

Joumal of the Amencan Callege of Cardiology Vol. 42, No. 11, 2003
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Does Sports Activity Enhance the Risk of
Sudden Death in Adolescents and Young Adults?
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Young Athletes - Causes of SCD
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Harmon K et al. Circulation. 2015;132:10-19.



Young Athletes - Causes of SCD

Table 3. Incidence of Sudden Cardiac Death in NCAA Athletes

Incidence per
Characteristic Athlete-Years SCD Athlete-Year IRR

4242519 79 1in 53703 -

2418563 G4 1in 37790 1.8-55 =0.0001*
Female 1823899 15 1in 121593 Reference
Division
Division 1 1663441 38 1in 43775 1.1-36 0.0131*
Division 2 030434 22 1in 42292 1.1-4.0 0.02317

Division 3 1648128 19 1in 86744 Reference
Race

2075942 42 1in 68354 Reference
Black 644715 1in 21491 1.9-5.2 =0.0001*
Hispanic 168763 1in 56254 0.2-3.8 0.6974
Other 353042 1 11in 353042 0.005-1.1 0.0497*

Harmon K et al. Circulation. 2015;132:10-19.




Screening Protocol — AHA 2015

Table 1. The 14-Element AHA Recommendations for
FPreparticipation Cardiovascular Screening of Competitive
Athletes

Medical history™

Persomal history
1. Chest painfdiscomforttightness’pressure rellated to exertion
2. Unexplained syncopefmear-symncopet
3. Excessive and wnexplained dyspnearfatigue or palpitations, associated

with exercise

4. Frior recognition of a heart masrmnur
5. Elevated systemic blood pressure
& Frior restriction from participation in sporis
7_ Prior festing for the heart, ordered by a physician

Family histony

8. Prematwre death {swedden and weexpected . or othemerise) edore S0y
of age aftributable to heart disesse m =1 relative

S Disability froem heeart diseases in close relative =50 y of age

100 Hyperirophic or dilated cardiomyopathny, long=-0T syndromee, or other
ion chiamelopathies, Marfan syndromee, or clinically significant
arrhyihmias; specific keearledge of genetic cardiac conditions in
family memibers

Physical examinatiom
11. Heart masrmmercE
12 Femoral pulses bt excihede aortic coarcizdion
13, Plhwsical stigpmata of Marfan syndromee:
14, Brachial artery blood pressure (siRting position s

Circulation.2014;130:1303-1334
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Is ECG effective (mandatory)?

Screened Athletes
Unscreened Nonathletes
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BrJ Sports Med. 2016 Jun 23. pii. bjsports-2013-093202. doi: 10.1136/bjsports-2015-095202. [Epub ahead of print]

Results of a nationally implemented de novo cardiac screening programme in elite rugby players in England.
GhaniS', Papadakis ', Kemp 8°, ZaidiA', Sheikh N', Gati 8" Raju H', Smith A%, Pamer C*, Somauroo J°, Sharma §'.

Author information

Abstract
BACKGROUND/AIM: Screening of young competitive athletes remains a contentious issue. In 2010, a nationwide cardiac screening for all elite

rughy players was introduced in England. This provided a unique opportunity to prospectively assess the feasibility and cost-effectiveness of a de
novo, ECG-based cardiac screening programme.

METHODS: Between 2010 and 2012, 1191 rughy players aged 214 years underwent cardiac screening with a health questionnaire, 12-lead ECG
and a consultation with a cardiologist. The players with conceming findings on initial evaluation were offered on-site transthoracic echocardiogram
(TTE). Athletes were referred for further investigations as deemed necessary. The overall cost of the screening programme was estimated.

RESULTS: After initial evaluation, 9.7% of athletes underwent on-site TTE: 8.2% underwent on-site TTE due to ECG anomalies and 1.4%
underwent on-site TTE due to concems on the questionnaire. After TTE, only 2.9% of the total cohort was referred for further evaluation. Two
players were diagnosed with potentially serious conditions; one with Wolff-Parkinson-White, who resumed competition after catheter ablation, and
one with hypertrophic cardiomyopathy, who withdrew from competition. During a mean follow-up of 52 845.5 months, none of the players who were
reassured experienced any adverse cardiac events. The total cost of the screening programme was £59 875, which averaged to a cost of £50 per
player or £29 938 per condition identified. Application of refined ECG criteria would reduce the ECG false-positive rate to 4.9%.

CONCLUSIONS: Preparticipation cardiac screening with 12-lead ECG is feasible. Refinement of the ECG criteria, the use of on-site TTE and
expert setting can minimise the burden of unnecessary investigations and reduce costs.




T LVWT 10-25%
™ LV and RV cavity 15%
Bi-atrial dilatation

Functional changes

Functional changes

M diastolicfilling
E'>9 cm/s
E/E’ <6
S’ >9

/N Stroke volume

Electrical changes

b
Sinus bradycardia
Sinus arrhythmia
First degree AV block
Voltage LVH, and RVH
Incomplete RBBB
TWIin V1-V4 in black
athletes

Peripheral changes

M skeletal muscle fibres
 capillary conductance
1 oxidative capacity

N mitochondrial enzymes
‘N 0, Peak consumption

Sharma S et al. European Heart Journal (2015) 36, 1445-1453



Seattle criteria

ECG INTERPRETATION IN ATHLETES

Table 1 Abnormal ECG criteria in Athletes
Any abmormal finding is considered training-unrelated and suggests the possibility of underlying pathological cardiac disease, requiring further

diagnostic work-up.

Abnormal ECG finding

Definition

T wave inversion

ST segment depression
Pathological O waves

Complete left bundle branch block
Complete right bundle branch block
| ntraventricular conduction delay
Left atrial enlargement

Left axis deviation

Right &trial enlargememnt

Right ventricular hypertrophy
Mobitz type Il 2 AV block

3% A block

Ventricular pre-excitation

Long QT imerval

Short OT interval

Brugada-ike ECG pattem

Epsilon wave

Profound sinus bradycandia

Atrial tachyamhythmias
Prematune ventric ular contractions
Ventncular amhythmias

=1 mm in depth from baseling in two or more adjacent leads not including VR or V1 ("note exception below—figure 1)
=1 mm in depth in two or more adiacent leads

=3 mm indepth or =004 5 in duraion in two or more leads

ORS =012 5 predominantly negative QRS complex in lead V, (Q5 orrS), and upright monophasic R wave in leads | and Vs (figure 2}
ORS =0.12 5 terminal R wave in lead V, (rsR'), and wide terminal § wave in leads | and V, (figume 3)

Mon-specific, QRS =012 5

Pmlonged P wave duration of =0.12s in leads | or Il with negative portion of the P wave =1 mm in depth and >0.04 5 in duration in lzad W,
=30 1o =90F

High/pointed P wave >2.5 mm in leads |1 and Il or V,

Right axis devidion >=1207, tall R wave in V1+persistent precordial S waves [RV;+5=Vs=10.5 mm)

Intermittently non-conducted P waves not preceded by PR prolongation and not followed by PR shortening

Complete heart block

PR imterval < 0.12 5 with & delta wave (slumed upstroke in the QRS complex—figure 4)

Ofc =0.47 5 (39% males)

0Tc =0.48s (99% females)

OTc >0.505 (uneguivocal LOTS; figure 5)

OTc <0.34s

High take-off and downsloping ST segment elevation in W, =V (figure 6)

Small negative deflection just beyond the ORS in V; or Vs (figure 7)

<30BPM or sinus pauses >3s

Supraventricular tachycardia, atrioventricular nodal reentrant tachycardia, atriaHibrillation and atrial-flutter

=2 per tracing

Couplets, triplets and non-sustained ventricular tachyc ardia

Drezner J. Br J Sports Med 2012 46
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Sharma S. European Heart Journal (2015) 36, 1445-1453
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Master Ath - Incidence

5% of total during sp * Unexplained
( 21 per million per ®Coronary Artery Disease (Acute)

Coronary Artery Disease (Non-Acute)
% Dilated Cardiomyopathy
®Hypertrophic Cardiomyopathy
“Congenital Heart Disease
“Others

* 36% of cases
cardiovascular
symptoms during
week preceding SCA

Marijon E et al. Circulation. 2015 April 21; 131(16): 1384-1391



Screening protocol (CAD)
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Cardiac risk factors and prevention

openheart Prerace aspirin to protect susceptible
runners from cardiac arrest during
marathons: is opportunity knocking?

Arthur J Siegel™?

e If cardiac arrests during marathons are due to atherosclerotic heart disease in some
middle-aged men

e And same-aged asymptomatic marathoners show biomarkers of inflammation during
races which predict cardiovascular events in healthy persons

e And aspirin has been conclusively shown to prevent first mvyvocardial infarctions in
healthy men

e Pre-race aspirin usage may protect susceptible runners from cardiac arrest.




Better survive

Sport SCA
BNon-Sport SCA

Return Of Spontaneous  Survival to Hospital
Circulation Discharge
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Marijon E et al. Circulation. 2015 April 21; 131(16): 1384-1391



@ European Heart Journal (2011) 32, 2119-2124 SPECIAL ARTICLE

AR PR AN doir10.109 3 eurheartj/ehr178
FOCIETY OF
AR DR

Consensus document regarding cardiovascular
safety at sports arenas

Position stand from the European Association of Cardiovascular
Prevention and Rehabilitation (EACPR), section
of Sports Cardiology

Table | Check list: written medical action plan of
sports arenas with >1000 spectators, should include

Mame of medical director at arena

Map of the arenawith localization of emergency exits and medical care
(for opposing teams and spectators)

Arenaand event specific planning
Level of care

Personnel - HEARTSTART

Medical equipment
Communication 3
Treatment facilities !

Transportation resources :

Documentation s : PHILIPS

Collaboration with local emergency medical system and nearest el T -
haspital

Continuous quality improvement

External information

Table 2 Recommendations for minimum level of care at sports arenasfevents with >1000 spectators/competitors

Arena size AEDs no Physicians Murses MTs Ambulances

< 10000 2 1 1 2 0-1
10-=50 000 2 1=-5 1-2
= 50000 2-4 =5 =2
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Eligibility and Disqualification
Recommendations for Competitive Athletes
With Cardiovascular Abnormalities:

Preamble, Principles, and
General Considerations

Classificat

Pre-partici

Congenital Hea uscitation

ValvularHeart Dise
Hypertension

Coronary Artery Disease




FIGURE Classification of Sports
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I11. High (>30%)

Il. Moderate (10-20%)

\
/

|. Low (<10%

Bobsledding/Luge
Field events (throwing)
Gymnastics*t

Martial arts

Rock climbing

Sailing

Water skiing*t

Weight lifting*t
Windsurfing*t

Archery

Auto racing*t
Diving*t
Equestrian*t
Motorcycling*t

Bowling
Cricket
Curling
Golf
Riflery
Yoga

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

American football*
Field events (jumping)
Figure skating

Running (sprint)

Surfing

Synchronized swimming?!
"Ultra™ racing

Baseball/Softball
Fencing

Table tennis
Volleyball

(skating technique)
Lacrosse*

Running (middle distance)
Swimming

Team handball
Tennis

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

Race walking

Racquetbatl/Squash
Running (long
Soccer*

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

Increasing Dynamic Component

J Am Coll Cardiol. 2015 Dec 1;66(21):2350-2450




% KOUNAS STAVROS M3S Mi0.8 % KOUNAS STAVROS M3S
13i07116 18:56:43 adm OCC TIs15 - 13i07116 18:59:07 adm OCC
oS

MRERO 0.17 em2
MR RV 25.3 ml

18:56:43

1 MR Rad 0.61 ecm
MR Als.¥el 0.37 m/s
MRFlow 86.6 mlfs




Neurological "
\ Anxiety/depression
\ Dementia

A Cognitive function

Vv Risk of Stoke

Endocrine

V Weight ;
{/ Diabetes &
VL0

M HDL

v

Musculoskeletal
\ Osteoporosis
v Falls

V Disability

Cardiovascular
\ mortality
y \ Coronary artery
disease
\/ Blood pressure
Cardiacrehab

Oncological

\, Prostate Cancer
| Breast Cancer
\ Bowel Cancer

‘...4...)

messages

or athletes
advised before







