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Background

= Registre des Acud@ﬁts Cardiaques lors des courses

\\®

d’Endurance @f

France 28°édition
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— Half of mlllg@°ns runners included

\Q’Q C Lethality according to initial rhythm (non-shockable vs. shockable rhythm)

> ' @’
0 ° &O isti Odds ratio and 95% @b\
Llfe-th reate n | ngéﬁata I eventS Study name Statistics for each study .. CI\

Non-shockable  Shockable WO Relative weight
during Longgﬁstance race

OR 95% CI Events (tota)  Events (tolal) &

Kim2012 1983  2-196.38 17 (18) 14 (28) 0.011 ’ 76.63
\‘? Gerardin2014 115  1.81-7307.18 2(2) 0(11) 0.025 2 23.37
& 2990  4.01-22253 19 (20) 14 (39) 0.001 éﬁ'.
7 @
—  Are rares{3.3/100.000) 't F o
C)\ﬁ Heterogeneity: 2= 0% OQ
®Q~ Egger’s regression test for publication bias argument; non estimable < 3 studies c‘)\\
. . . , o .
»\© Lethality according to aetiology (non-lschaemlgﬂs Ischaemic)
#tost often unpredictable <
All studies Statistics for each study \‘3\- Odds ratio and 95% CI
OR 95% CI Non-ischaemic I;'%?aemlc P-Value
Events (lotal) q,_,svent (total)

HCM 2042 0.85 487.96 6 (6) c\ 3(8) 0.062

& Main|y due to AMI / ARVD / Brugada 333 045 2444 5(8) 3(8) 0.236
Abnormal coronary artery 1 0.42  284.30 %, 3(8) 0.148

6.43 1.43 28.75 9 (24) 0.015
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Heterogeneity: non-estimable
Egger’s regression test for publication bias argu&é@g{-lon estimable

GRC' 2“2] Passion Communication Education

France 28¢ édition Gerardin et al., Eur Heart J. 2016 Aug 21;37(32):2531-41 ler au 3 décembre 2021



S SORBONNE [ GRCI 201

UNIVERSITE France 28°édition

Study Objectives
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" |n this updgﬂted analysis, we aimed at providing an
update, on &
— Ingeiﬁence &
<:C;“Etlology &
O \\,.c"\\
& — Prognosis @@Q“’b
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Methods: Study design
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" |nvestigator- |n|t1<a‘Ted study supported by the GRCI

. IncIudmgdS types of annual long-distance races

— Parss "Marathon @Q@“‘\
6{%
— P‘arls half marathon &
@ QO
*— Boulogne half marathon B
<0
— Paris 20 km &
— Paris-Versailles (16.2 km) &
QQ’O\T\
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I\/Iethod& Study design

= Race starters’ chat;acterlctlcs and race finishers’

B Out5|de c@ndltlons were collected
— Amtaefent temperature

— wyg rometry
>AIlIR
C loud cover
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INDICE S°2 (un‘m’) NOz (uoim’)
H H M 1
= Pollution index —- ——
D
. 400-499 275-399 © 210-239 65-79
= '\‘?

AT M O In d ex 300-399 200- 274 & 180-209 50-64
250-299 165 193}' 150-179 42-49
200-249 &gg’ 164 130-149 35-41
160-199 q/ ©1 10-134 105-129 28-34
120-159 ‘I/Q 85-109 80-104 21-27

80-119 55-84 55-79 14-20

GRC 12021 = _ . 40-79 30-54 30-54

France 28¢ édition » | <39 <29 <29



"N\ MEDECINE

S iomain: s
Methods; case selection
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= Any adverse events occgﬂ*’ing 30min before, during and within 2h after the end of
the race were screenoeﬁ for inclusion.
N

France 28°édition

— All interventiQQﬁ’g performed by healthcare organization were centralized by the
SAMU &O\»@@

.\\\Q)
, &
& 5
. & . \\?Je
" Primary-endpoint: L€
S

Q
— «&ny death or life-threatening events defined as events requiring u@nt on-site

& medical intervention with hospital admission for at least 24h. &
©

S
< — Life-threatening events were further categorized as requirinéga??nmediate on-
\
site cardiopulmonary resuscitation (CPR) or not. <&
&
&

<
X9
The etiology of all major cardiac events was collegially%a%judicated
NS

. . <O .
— After thorough review of all medical records, g;e-event electrocardiogram or

stress testing, coronary angiography and ir(mbg@?view with survivors.
q/Q
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Statistics
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" |ncidence rates foﬁhe total number of cases :

— Proportion of ewents divided by the number of participants for
stated tlmebmtervals

@Q
@

& &
&
@ Q&Q}\Q
. Mg&é -analysis of all registries reporting life- @&Q

tﬁreatenmg/fatal event during long-distance r@,e%s

— To assess estimates of incidence of sudden cardlaﬁ arrest and
death Qﬁo

— To determine risk factors for mortality foIIQng LDr-related SCA

&O

q/
Q/Q
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Octobre 2006 a Septembre 2016

1,073,722 B&Q’selected runners
in 46 cunsecutivg\@arisian long-distance races

@@o‘
5‘@\
®®Q Excluded
Marathons: 353,020 runn@fs No HTEd“Eal mterv?ntmn.:; . ..
be Medical interventions without hospital admission

Other LDR: 720,702 ru%ﬂ rS | Non-cardiac causes and/or hospitalization<24hours
Female : 22% of ru@%rs + Vagal faints with rapid recovery (n=16) &

» Moderate hyperthermia (n=2) \(‘\@’
High pollutwn@;gﬂex two races (PM10) * Rhabdomyolysis with acute renal failure &n—"’)

é\»@‘ * Chest pain and negative medical check&ﬁfp (n=8)
\\?& fé‘e’
<9 ! &
o . . =
3 Life-threatening events (n=36) b\}c’,\‘o
‘1:\© &
o
| Non-cardiovascular even‘ﬁ
L . w2
Exertional heat stroke (8=11)
+ 15\@&
Major cardiovascular events (n=253)
AN
&
v \©

Sudden cardiac arrest (11=1%)
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Impact of the type of race

Event per 100,000 runners

Life-threatening events Major cardiac events Exertional heat stroke
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Impact of temperature

8> 20°C/68°F
&
@Q’Q 10°C/50°F - 20°C/68°F
2D @Q«°°°o u<10°C/50°F p<0,01
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Madjor cardiac events
,:e@eQ
o
gsR 3.27 95%Cl 1.12-9.54 p=0.046
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Timing of adverse events
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Octobre 2006 a Septembre 2016

&
n\
1,073,7@ preselected runners
in 46 eunsee&zzﬁ’ve Parisian long-distance races

Q’b
&
& Excluded
O
& No medical interventions
Marathons: 353,020 Q&?‘hners Medical interventions without hospital admlssmn
Other LDR: 720, 702\0?unners .. Non-cardiac causes and/or hnsp1tahzat10n<24@®urs
Female : 22% o’é‘funners * Vagal faints with rapid recovery (n=16) Q?\\Q
*  Moderate hyperthermia (n=2) \\\"’
High pOHUtl@?‘ index: two races (PM10) » Rhabdomyolysis with acute renal fa11¢'§e (n=2)
/\O\\? * Chest pain and negative medical g&i%ek-up (n=8)
O S
O O
\@ v Kob
N Life-threatening events (n=36) &
N
S
| Non- eardmvaseular @\'\ents
Exertional heat strgke (n=11)
o"o
\~\
Major cardiovascular events (n=%§§)
i

GRCI 2 | Sudden cardiac arrest (n=18)
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Number of patients

24/25 (96%)

Variables of interest

Age, years 41.7 +10.0
Any known cardiovascular risk faciors 14/25 (56%)
Active smoking 4/25 (16%)
Dyslipidemia 4/25 (16%)
Systemic hypertensior: 1/25 (4%)
Family history of cardiovascular disease 8/25 (32%)
22 cardiovascula: risk factors 3/25 (12%)
Prior long-distance races o
None 2/25 (8%) ‘&e}&\
1-5 15/25 (60%) \oe,%‘\

3/25 (12%) QQ;\\"}
5/25 (20%)

Training prior to the index race oc,;\\é‘
&»\@ 1-3 hours per week 14/25 (EQE%)
v 3-5 hours per week 5/2/\505(?*20%)
>5 hours per week %25 (24%)
Pre-race cardiac testing &
Electrocardiogram 6«5@ 14/25 (56%)
Cardiac stress testing c}f\O"% 8/25 (32%)
Atypical symptoms (dyspnea/chest pain) oQ‘ 5/25 (20%)
&
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Variables of interest Number of patients

Type of life-threatening events

Cardiac arrest with ventricular fibrillation 11/25 (44%)

Cardiac arrest with asystole 3/25 (12%)

Cardiac arrest with sinus rhythm at first medical contact 3/25 (12%)

Cardiac arrest with complete atrioventiicular block 1/25 (4%)

Ventricular tachycardia 1/25 (4%)

Chest pain 5/25 (20%)

Shock 1/25 (4%)

Etiology

Myocardial ischemia 16/25 (64%) &
-Acute coronary syndrome 11/25 (44%) ‘ \(;@}6
-Chronic coronzry syndrome 2/25 (8%) oef;”
-Anomalous connection of coronary artery 1/25 (4%) ,b&‘?}
-Spontanr2ous coronary artery dissection 1/25 (4%)%(&Q

-Myecardial bridging 1/25 (lto%‘f
Brugada syndrome 2/205,@%)
Arrhythmogenic right ventricular cardiomyopathy 2[@5 (8%)
Early repolarization syndrome /\o\ﬁ/ZS (4%)
Vagal complete atrioventricular block Q\'e?' 1/25 (4%)
Exertional heat stroke complicated by shock %‘ 1/25 (4%)

Unknown despite extensive investigation ' 2/25 (8%)
23/25 (92%)
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Exemple of sudden cardiac arrest

Acute thrombosis oﬁ%he distal right cotronary artery
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Exemple of sudden cardiac arrest

LAD coronary gﬁ‘ery chronlc total occlu510n
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Exemple of sudden cardiac arrest

Spontaneous coror;ary artery dissection of marginal

\\0

& coronary artery
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Exemple of sudden cardiac arrest
LAD cor@‘nary artery bridging
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Exemple of sudden cardiac arrest

Anomalous orlgy) of the right coronary artery
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Risk factors of mortality after sudden cardiac arrest during LDR

&
& Odds Ratio (95%CI)
Q‘b
fe@z
Non-shockable (vs. Shockabl¢ thythm) —— 25.44(4.92-131.49)
@'QKO&)
Non-ischemic (vs. Ischemic etiology) — erm—j— 6.92 (0.79-60.438°
s &
& &
I\Qgﬁé’ (vs. Female) e 0.61 (0.13%2.78)
) \(\0
OQS)V oc,;\\o‘\
O @b
< 38'years old (vs. > 35 years 0l() =——t—fi— 2\.}@% (0.27-15.76)
<90
“'oe'c{e,%
Ol,l 1 1IO ﬁ;(\‘)o 10I00
<€ —=>
Reduced risk of death Increased risk of death
Jv

t']/
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46 Long-distance Parisian races 2006-2016
/ 1 @@3 722 runners

ae?-n-

Exertional heat stroke ®

1.02 per 100,000

Pre-race symptoms it a 1/3 of Mayjor cardiac events Increased by air pollution
patients with myocaraial ischemia 233 per 100.000 OR 3.27 95%CI 1,12-9,54

Sudden Cardiac Arrest
1.67 per 100,000

m Acute thrombosis Qc\e’
PR
<
Chronic ischemia ,@‘

Other coronary abnorgﬁalltles

Arrhythmogenic c:@élomyopathy
C?

11,1% B Unknown ori
16,7% gllzl@
q/
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