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Table 1. Patient Clinical Characteristics and Measures of Habitual Physical Activity®

Exertion-Related Non-Exertion-Related P
Characteristics AMI (n = 64) AMI (n = 576) Value
Age, mean (S0, y 58 (13) 61 (14) 26
~ Male 86 68 002
White a7 a0 AT
Body weight, mean (S0), kg a7 (14) 82 (14) 005

Obesity (BEMI =30 kg/m?)
Current smoker

Hyperdipidemiat

Hypertensiont L
Family history of premature CAD 36 35 849
Diabetas melitust 19 18 82
Prior diagnosis of CAD 16 26 06
Prior aspirin use 20 35 02
Prior B-blocker use o a0 00H
Lﬁﬁfgrypﬂm ggtﬂr?'gg system 14 13

Low active 70 53

Moderately active 14 31 vz

JAMA. 1999,18,282
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Sports-related sudden cardiac death in a competitive and a
noncompetitive athlete population aged 12 to 49 years:

Data from an unselected nationwide study in Denmark
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FiGURE 1 Causes of Sudden Cardiac Death in Athletes
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A. Sudden Death in Overall Population
(n =357)

B Sudden Arrhythmic Death Syndrome
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Finocchiaraet al. JAm CollCardiol2016;67:210815
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Sport
Cycling
Jogging

Soccer

Hiking
Swimming
Basket-ball
Rugby
Tennis
Diving
Judo
Hand-ball
Alpine skiing
Table tennis
Body-building
Volley-ball
Other

N
251

175
107
41
31

97

30,61%
21,34%
13,05%
5%
3,78%
3,54%
2,2%
1,83%
1,34%
1,34%
1,22%
0,98%
0,73%
0,61%
0,61%
11,83%
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Number of sports-related SDs

(’ Eloi Marijon. Circulation. Volume: 124, Issue: 6, Pages: 672-681




Table 2. Total Number of Sudden Cardiac Arrests among Competitive Athletes, Table 4. Causes of Sudden Cardiac Arrest among Competitive and
According to Type of Sport. Noncompetitive Athletes, According to Age Group.
Total Sudden Cardiac Variable Age Group
Estimated No. of Arrests from 2009
Sport Athletes in 2012 through 2014 12-17 yr 18-34yr  35-45yr All
Race events*® 73,382 4 Competitive
Alpine skiing 1,793 0 No. of athletes 4 9 3 16
Baseball 6,343 1 Percent of athletes who 50.0 44 .4 333 43.8
ived
Basketball 9,668 2 survive
. Diagnosis
Cycling 1,100 0
) Ischemic* 0 0 3 3
Gymnastics 3,551 0
Primary arrhythmic 0 6 0 6
Ice hockey 116,390 2
Structuraly 2 3 0 5
Jujitsu 1,230 2 | ,
Commotio cordis 2 0 0 2
Lacrosse 6474 Q .
Noncompetitive
University or college team 20,485 0 No. of athletes 9 18 31 58
Rugby 4,420 1 Percent of athletes who 66.7 50.0 35.5 443
Soccer 11,265 4 survived
Softball 3,394 0 Diagnosis
Swimming 5,442 0 Ischemic* 0 5 21 26
Tl 1,569 0 Primary arrhythmic 4 5 0 9
Volleyball 4,065 0 Unknown - - 0 4
All other registered sports 81,928 0 Structuralf 3 6 8 7
Total 352,499 16 Other 0 0 2 2

N EnglJ Med 2017;377:19433
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Figure 1. Location of Cardiac Arrest According to Race Quartile.

To account for differences in race distance between the marathon (26.2 mi)
and half-marathon (13.1 mi), the point in the race course where the cardiac
arrest occurred was examined as a function of the total race-distance quar-
tile. Q1 denotes 0 to 6.5 mi (marathon) and 0 to 3.3 mi (half-marathon),
Q2 6.5 to 13.1 mi (marathon) and 3.3 to 6.5 mi (half-marathon), Q3 13.1 to
20 mi (marathon) and 6.5 to 10 mi (half-marathon), and Q4 20 mi to finish
(marathon) and 10 mi to finish (half-marathon).
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Figure 2. Causes of Cardiac Arrest among Nonsurvivors and Survivors.
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cardiovascular Events during World Cup
Soccer

Ute Wilbert-Lampen, M.D., David Leistner, M.D., Sonja Greven, M.S.,
Tilmann Pohl, M.D., Sebastian Sper, Christoph Vélker, Denise Giithlin,
Andrea Plasse, Andreas Knez, M.D., Helmut Kiichenhoff, Ph.D.,
and Gerhard Steinbeck, M.D.

A 4279 patients
A from June 9 to July 9, 2006

N EnglJ Med 2008;358:4 783
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Figure 1. Daily Cardiovascular Events in the Study Population from May 1
to July 31 in 2003, 2005, and 2006. N
The FIFA World Cup 2006 in Germany started on June 9, 2006, and ended 0 &
on July 9, 2006. The 2006 World Cup matches with German participation -12 -4 —4 0 4 B 12
are indicated by numbers 1 through 7: match 1, Germany versus Costa Onset of Cardiac Symptoms Relative to Start of Match [hr)

Rica; match 2, Germany versus Poland; match 3, Germany versus Ecuador;

match 4, Germany versus Sweden; match 5, Germany versus Argentl'na;
match 6, Germany versus ltaly; and match 7, Germany versus Portugal (for Figure 2. DII']' Cardiovascular Events .ﬂﬂﬂﬂl’dll‘lg to the Time of Onset

third-place standing). Match 8 was the final match, Italy versus France. of Symptoms before or after the Start of the Match.




Event during Event during 24 Days Event during
7 Days of Matches of the World Cup 242 Days of the
Involving Germany  without German Matches  Control Period

Diagnostic Category (N=302) (N=436) (N=3541)

STEMI
No. of patients 43 73 634
No. of events per day 6.1 3.0 2.6
Incidence ratio (95% CI) 2.49 (1.47—4.23) 1.09 (0.69-1.75) 1.00
Pvalue <0.001 0.71

NSTEMI or unstable angina
No. of patients 171 243 1873
No. of events per day 24.4 10.1 77
Incidence ratio (95% CI) 2.61 (2.22-3.08) 1.11 (0.96-1.28) 1.00
Pvalue <0.001 0.17

Cardiac arrhythmia causing major symptoms
No. of patients 71 89 767
No. of events per day 10.1 3.7 3.2
Incidence ratio (95% CI) 3.07 (2.32-4.06) 1.13 (0.87—1.47) 1.00
Pvalue =0.001 0.35

Cardiac arrhythmia causing minor symptoms
No. of patients 17 31 267
No. of events per day 2.4 1.3 1.1
Incidence ratio (9526 ClI) 2.13 (1.24-3.66) 1.10 (0.71-1.71) 1.00
Pvalue 0.006 0.66

Viewing a stressful soccer match more than doubles the risk of an acute cardiovascular event
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ArenaStudy

Table | Cardiovascular safety programmes available at major soccer arena in Europe (shown as proportion of the
interviewed soccer clubs)

Country AED MAP Physicians Nurses Paramedics Communication CPR training
G i
Austria (n = B) 75 75 63 13 38 100 38 50
England (n = 39) 87 85 87 13 59 100 87 26
France (n = 29) 93 62 100 3 97 100 62 48
Greece (n = 16) 25 19 94 19 0 100 31 0
Holland (n = 25) 68 68 64 72 4 100 68 24
Italy (n=5) 100 80 100 0 0 100 100 40
Norway (n = 14) 100 43 100 7 93 100 57 29
Serbia (n = 9) 0 100 100 11 100 100 2 0
Spain (n = 24) 92 67 100 88 88 96 83 25
Sweden (n = 21) 38 48 95 57 62 81 57 14
Total (n = 190) 72 &4 30 37 58 97 65 26

AED, automated external defibrillator; MAP, medical action plan; CPR, cardio-pulmonary resuscitation.

European Heart Journal (2010)31,143841



Lessons from the Arena study

x 28%o0f the participating clubs did not have an AED available in #rema
x 36%did not have a written MAP describing cardiovascular sgfetgedures
x 41% reported a transportation time from the arena to the nearest hosprah min

x 65%reported having a basmardiopulmonaryresuscitation (CPR) trainipgogramme

26%hadan advanced CPR trainipgpbpgramme
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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.

Corradoet al, JAMA2006;296:1593601




JOURNAL ARTICLE

Decline in incidence of sudden cardiac death in the

young: a 10-year nationwide study of 8756 deaths

in Denmark @

Thomas Hadberg Lynge &, Jakob Lund Nielsen, Paul Blanche, Gunnar Gislason,

Christian Torp-Pedersen, Bo Gregers Winkel, Bjarke Risgaard, Jacob Tfelt-Hansen
Author Notes

EP Euraopace, Volume 21, Issue 6, June 2019, Pages 909-917, https://doi.org/10.1093
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FIGURE 6 Exercise in Individuals With Cardiac Disease and Shared Decision Making
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Project ADAM®

SAVES LIVES

Automated Defibrillators in Adam’s Memory

Public Access Defibrillation (PAD) Implementation Manual: Nocurent afaes
AEDs in Schools I Afiation in progress




Project S.AV.E.

e Sudden cardiac arrest
o Awareness

o Vision for prevention
e Education

Chiildren’s-

Healthcare of Atianta

wWhat is sudden
cardiac arrest?

Sudden cardiac arrest (SCA) occurs
when the heart stops functioning
normally, preventing normal pumping
and blood flow to the brain, heart and

other vital organs.

i =
1,000

people experience

SCA every day
in the U.S.

@ @ (=)
L0 N N
are kids
survival rates more than

triple

thanks to bystander
CPR and use of an

automated external
defibrillator CAED)
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-~ TABLE 3. Comparison of Cardiac Arrests on School Campus With Those in All Other
Public Locations

Cardiac Arrest on School Campus All Other Public Locations
Variable (n=97), % (n) (n=3676), % (n) P
Age <<0.0001
0-18 y 8 (8) 2 (62) caa
19-34 y 7 (7) 7 (259) e
35-59 y 41 (40) 41 (1526) e
=60 vy 43 (42) 49 (1811)
Unknown 0 (0) 1 (48) -
Male sex 74 (72) 82 (3021) 0.07
Cardiac origin of arrest 95 (92) 81 (2983) 0.001
Witnessed cardiac arrest 79 (77) 62 (2312) 0.003
Bystander CPR 74 (72) 51 (1874) <<0.0001
Initial rhythm VF/AT 78 (76) 56 (2059) <0.0001
Admitted to the hospital 56 (54) 47 (1730) 0.12
Survival to_hospital discharge 39 (38) 27 (985) 0.006




between 2016-2020
over 50,000 Greek school students participated

inthe ERC “Kids-Save-Lives” program

(approximately 10,000 students per year)

Russia

N AJavin

Malta,
Yy & 3
A LEGISLATION A SUGGESTION
Belgium
Denmark
FFFFFF
Italy
Portugal
United Kingdom

The countries with kids with
green hair have a legislation
about CPR education,

the countries with kids

with yellow hair have CPR
education as a suggestion.
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FIGURE 1 Temporal Trends Through the Six 2-Year Periods of Time (2005-2018) CENTRAL ILLUSTRATION Evolution of Sports-Related Sudden Cardiac Arrest Frequency, Initial Management, and
Survival Rate
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Karam, N. et al. J Am Coll Cardiol. 2022;79(3):238-246.

There was a steady increase in the rates of bystander CPR and AED use, together with a
3-fold increase in survival rate. AED = automated external defibrillator;
CPR = cardiopulmonary resuscitation.

Total number of sports-related sudden cardiac arrest remained stable throughout the study period, while the rate of automated external defibrillator use and car-

diopulmonary resuscitation increased steadily, associated with a 3-fold increase in its survival rate. AED = automated external defibrillator; CPR = cardiopulmonary
resuscitation; SrSCA = sports-related sudden cardiac arrest.

JACC 2022 79 2336




Survival

— High-school athletes — College athletes — Wide age range
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Figure 3. Survival after Sudden Cardiac Arrest in Young, Competitive Ath-
letes in North America.

The horizontal lines represent the time frame of the studies. Data are from
Drezner and Rogers,*® Drezner et al.,?*55* Harmon et al.,?? Landry et al.,**
Peterson et al.,** and Schattenkerk et al.*! The dashed line provides a visual
representation of the trajectory.




The FIFA 11 Steps to prevent sudden cardiac deafioatball

Prevention
1.PCMA player medical history (PMH), family history and physical examination
2.ECG 12-lead, resting, supine; initially + every year
3.Echocardiography where necessary and at least once in the early career,
exercisetest where necessary and in athletes >35 years old
1.Planning + protocol
2.Training and equipment
1. CPR + AED training yearly for team staff and referees undertaken
2. FIFA medical emergency bag available and checked
3. Emergency medical planroles and responsibilities allotted;
onfield response practiced and rehearsed at least once annually
1. Fieldof-play medical team qualifications + logistics confirmed
2.  Ambulance location and logistics confirmed
3.Play the game + prgame timeout
4 FIFA medical emergency bag with AED in position and checked
5.Fieldof-play medical team in position (games)
6.Ambulance, fully functional, in position (games)
7.Performance of the emergency medical plan
8.Immediate recognition of collapsed player
1. Assume SCA if collapsed and unresponsive
2. Seizure activity and/or agonal respiratianSCA
9.Activation of emergency medical plan
10.Early CPR and AED application
1. Start chest compressions
2. Retrieve, apply and use AED as soon as possible
11 Early planned transition to advanced life support

Br J. Sports Med. 2013 47 1199




STEP UP AND SAVE A LIFE

EUROPEAN
RESUSCITATION
COUNCIL




EAAHNIEH AHMOEPATIA Afnva, 22.8.2007
YIIOYPTEIO YTEIAE & KOINGQNIKHE AMHAEITYHE  APIIPRT: Y4a\ow

TENIEH AfNEH YI'EIAL

AfNEH ANATITYEHE MON. YTEIAE

TMHMA A’ IIPOT
TIAnpogopieg:K. ATTOZTOAIAOY IMINAKA AIANOMHE
THA 210 5231107 (TIA ENEPTEIA)

ETKYKAIOL

BEMA: « Eavoves Xprone Avroparou Efotepurot Amwibiot 17 Amwiduon
oz Annooious Xopoug. »

IXET: 1. H apdp. 1409/6.6.2007 Anogacy trg Exrsheomisaie Emtpomni)c
Tou Kevrpucoy Euppouliou Yysiag.

V. Anpooiol XGpotl eyRataoctacne AEA

Kafe Anuooia Yrnnpeoia, ISwmxn) emxeipnon. Opyawviopog, OImou
owmxvalst peyaiog apBog Mposonev, OIEg
- Agpobipoma, Aapdavia
- Yrmoupysia, Axaorfipia, Zeepoviomka Koaraompara, Kowvopouiio
a1 Aoneg Anpomeg Yrpemeg

Aspomiava, ITAoia
- ABANTuEA KEVTPA
- Hevoboxsig, ZXoAsia
- m&lmi AsUpopEIGV
- Zibnpodpolukol otadpol Kai omoioodnnote ablog Xepog, OImoU 1)
apecn npoofacn watpwne  Ponfsiag Ko amapaitnrou  ouvobou
efomAiooU eival Suoxepr)g 1) aduvarr).

V1. Eyxataotaocn Kai 6con AEA

‘Exovrag um' oy Ta aveTEpE Kol StHKOTEpA TA avag@epolsva  omig

evorreg IV kan V, n sykaracoracn AEA wabopilstan npe  paon
OUYKEKPIIEVO  ®Kpitna Xepotadiae  ®o mbavotnras SReaiornc
EME100H10U KapHiaKis avakong. TUyKeKpeva:

- Exmpoviar  ®X@pot [E T PEYOAUTEpD  ouxvoTnTa  avaxoru) (2
avaxoneg/erog). [1.x. Le m neda 1 ﬂEﬁi 15.000 Bzutﬁ'

gukaxt) 1 AEA/opogo

snmopiko wevipo 1 AEA/ opogo

fevoboxeio 1 AEA

asporthavo 1 AEA
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