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Certificat d’absence de contre-indication

Mineurs Majeurs

Décret n°® 2021-564 du 7 mai
2021 Article L231-2

N P Modifié par LOI n°2022-296 du 2 mars 2022 - art. 23
C‘:!ARGE DES SPORTS SpOI‘tS.gOUV. r
el X ol ?

PRATIQUES SPORTIVES ETHIQUE & INTEGRITE EMPLOIS & METIERS ORGANISATION GRA
Accus dusie > Aculvis |.-Pour les personnes majeures, la délivrance ou le
Le certificat médical de non-contre indication a la pratique sportive remplacé par un

questionnaire de santé pour les mineurs renouvellement d'une licence par une fédération
WS

8 mal 2021 Déterminante pour la santé et le bien-étre des Francais et

en particuller des enfants,1a pratique d'une activité sportive peut étre subordonné a la présentation
sportive est essentielle pour lutter contre les effets dévastateurs
de la sédentarité.

e AR e s o, e d'un __certificat médical permettant d'établir

lever tous les freins & une pratique sportive réguliére ES “ident
T'OMS, 'OCDE ou encore la Haute Autorité de San ~
déclaration commune des 23 ministres des Sports

o > I'absence de contre-indication a la pratique de la
un club ou wt::::c::w xpomv: en remplac
certificat médical de non-contre-indication a !

discipline concernée.

questionnaire équivalent & une attestation p?
une licence.

Il.-Aprés avis simple d'un organe collégial
compétent en médecine, les fédérations

mentionnées a l'article L. 131-8 fixent dans leur

4 cire <
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https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000045293846

Mort subite du sportif

240%. = 680 regiom) Fig. 3. Survival rates after sport-

Evolutions depuis 20 ans, Survie x8 i
mais... | Seses

during
2013; 34(47) 353240)

CENTRAL ILLUSTRATION: Evolution of Sports-Related Sudden Cardiac
Arrest Frequency, Initial Management, and Survival Rate

Similar Frequency Improved Management

iﬁ

Higher Survival

Sports-Related Sudden Cardiac Arrest

Total Number of SrSCA AED Use and Bystander CPR

Karam, N. et al. J Am Coll Cardiol. 2022;79(3):238-246.

I%I

Survival to Discharge

Better initial
management

8, X

(rates, versus non-SRSD)

Proportion, Percent
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Mort Subite du Sportif : Impact du genre, du sport et de I'ethnie

RR X 21 pour un

basketteur afrocaribéen en 4-5x moins chez la femme
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Etiologies des MS du sportif - ——
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Shama, Papadakis J. Cardiovasc. Dev. Dis. 2023, 10, 68
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De plus en plus permissif... et décision partagée

Historiguement, limitations sportives marquées
si cardiopathies héreditaires notamment CMH
en raison du risque de mort cardiague subite

Nouvelles données et remise en question de

cette approche restrictive

Décision partagée individualisée et centrée
sur le sportif/patient

Hypertrophic Cardiomyopathy

CENTRAL ILLUSTRATION: Approach to Exercise Decision-Making in

History of Cardiac Arrest

: Symptoms Attributed to
past Msygjptloajst o ?SYQPWT@C . yTl'::M With No Clear or Unexplained Syncope*,
ast Medical History ood Functional Capacity Assogiatian With Exercise Exercise-Induced
Symptoms
HCM Risk-SCD Calculator Low risk Moderate risk High risk
/mild LVOT gradient at d LVOT gradient at High LVOT gradient at
LVOT Gradient rest or exercise rest or exercise rest or exercise
(<30 mm Hg) (30-49 mm Hg) (250 mmHg)
+ x +
Attenuated

BP Response to Exercise Normal (<20 mm Hg increase in Systolic BP drop

+ systolic BP) +
[y
No arrhythmia Exercise-induced PVCs Exercise-induced
Exercise-Induced nonsu;tai?:d °’,§,"§;‘,'-‘°d
Arthy When all applicable When 21 parameter ventricular tac| ia
Ll RE applicable AND no parameter| ¥
falls within the low-intensity! When 21 parameter
column applicable
High intensity Moderate intensity Low intensity
Intensity of Exercise

Semsarian C, et al. J Am Coll Cardiol. 2022;80(13):1268-1283.
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La VNCI (initiale et repétée) reste un pilier du dépistage des cardiopathies a risque

Contenu

Cardiovascular preparticipation screening in young athletes

22,324 consecutive young athletes Preparticipation screening
(62% males, median age 12 [IQR 10-14]) repeated every year (on average 2.9 times/young athlete)

@ E S C European Heart Journal (2023) 00, 1-%

European Society. htpsyidoi.org/10.1093/eurheartj/ehad017
of Cardiology

CLINICAL RESEARCH
Epidemiology, prevention, and health care policies

Value of screening for the risk of sudden cardiac
death in young competitive athletes

. al s Sagy [ ] (d Patrizio Sarto'!, Alessandro Zorzi ® %, Laura Merlo’, Teresina Vessella',
LLL‘.‘ (] & .5 9 C ¥z @ A _o% : Cinzia Pegoraro’, Flaviano Giorgiano®, Francesca Graziano?, Cristina Basso ©2,
ﬂ }" T n w 2= A Jonathan A. Drezner®, and Domenico Corrado ® 2
History Ph. exam ECG Stress test
e Diagnostic yield of each screening session
lon channel dis = 14
0,15% 015%
LV scar + arrythm = 18 ’ 0,10% 0,10%
sl 7- A -7-
o, 0,00% 0,00%
69 (0.3 A)) First eval. Repeat eval. 7-11yo0 12-18yo

Diseases at risk of sudden death

.@
ﬁso

l Follow-up (7.5 * 3.7 years)

1 case of resuscitated cardiac arrest (0.6/100.000/year)

O) FORUM EUROPEEN, CEUR, EXERCICE & PREVENTION



Score calcigue coronaire, on avance

Suivi a 6 ans

Progression plutét en lien avec

I'intensité que le volume

Implications cliniques toujours flous

>

CAC Score

I Baseline

M Follow-up

B
] o ——
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T
]
T Mixed] 57 73
Non-calcified | 3 52
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Prevalence (%)

Circulation

ORIGINAL RESEARCH ARTICLE ®

Exercise Volume Versus Intensity and the
Progression of Coronary Atherosclerosis in
Middle-Aged and Older Athletes: Findings From
the MARC-2 Study

Vincent L. Aengevaeren®, MD, PhD; Arend Mosterd®, MD, PhD; Esmée A. Bakker, PhD; Thijs L. Braber, MD, PhD;
Hendrik M. Nathoe, MD, PhD; Sanjay Sharma®®, MD; Paul D. Thompsen, MD; Birgitta K. Velthuis®, MD, PhD"; Thijs MH, Efjsvogels®, PhD"

Circulation. 2023;147:00-00
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Facteurs de risque CV sous estimés...

e Aux USA, augmentation spectaculaire de
la proportion d'athlétes répondant aux
criteres d'une pression artérielle élevée
ou d'une hypertension de stade 1

— >1/3 athlétes NCAA et
professionnels

e Exemple flagrant des footballeurs
américains, en particulier les joueurs de
ligne, présentent les taux
d'hypertension les plus élevés.

» IMC plus élevé

» un pourcentage de masse grasse plus
important

» prise de poids continue sur le suivi

Guidelines/Clinical Trials/Meta-Analysis (WJ Kostis, Section Editor) | Published: 05 July 2022

Updated Blood Pressure Guidelines: Implications for
Athletes

Wesley Ghasem, Christiane Abouzeid, Brett G. Toresdahl & Ankit B. Shah

Current Hypertension Reports 24, 477-484 (2022) | Cite this article
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Coeur d’Athlet(E)

Peu d’études...

Athlete endurante :
* moins de surrisque de FA

* moins de calcifications coronariennes ou de fibrose (par
rapport aux non sportives, comme décrit chez les
hommes)

ECG:

* moins d’élargissement des QRS, PR plus court,
augmentation du voltage des QRS plus faible

» moins d’ondes T négatives en inféro-latéral, plus
frequemment V1-V3 sans cardiopathie ss jacente

Imagerie :

* moins de dimensions « hors normes »,
* moins d’hypertrophies concentriques,
 dimensions VD indexées >H

Risque de MS
* plus faible, ration H/F 9:1

* plus marquée dans les canalopathies que les
cardiopathies structurelles

O) FoRUM EUROPEEN, CEEUR, EXERCICE & PREVENTION

Figure 1: Adaptations and Exercise with Cardiovascular Diseases

Female athlete’s heart

Increased LVED/BSA,; eccentric hypertrophy
Decreased LVWT/LV mass; low/none calcium score
No myocardial scar; reduced risk of arrhythmias

Hypertrophic cardiomyopathy
Participation in high-
intensity exercise may be
considered in those with
low-risk markers for sudden
cardiac death

Dilated cardiomyopathy

Regardless of ejection fraction, in the absence
of limiting symptoms and complex arrhythmias,
participation in low-to-moderate intensity
exercise should be considered

Coronary artery disease
Women at a low risk

of exercise-induced
adverse events may
participate in all sports

Arrhythmogenic cardiomyopathy
Participation in low-intensity exercise for
50 minutes per week should be
considered

AF

Regular physical activity is
recommended to prevent AF
Long QT syndrome

Myocarditis
Return to exercise should be

considered after 3-6 months in the

absence of symptoms, ongoing inflammation,

Exercising women with long QT syndrome complex arrhythmia and a normal LV systolic

should avoid QT-prolonging drugs function
European Cardiology Review 2021;16:e47
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ESV et Sport, des précisions

Refined Criteria Training Related Normal Variants  Refined Criteria Borderline Variants Refined Criteria Training Unrelated Changes

Not Further ly Further

*Sinus bradycardia

* First-degree AV block
*Incomplete RBBB
 Early repolarisation

Isolated QRS voltage
criteria for LVH

ing Further

« ST-segment depression

« Pathological Q-waves

 Ventricular pre-excitation

«TWI beyond V1 in WAs
beyond V4 in BAs

« Complete LBBB or RBBB

*QTc 2470 ms in males
2480 ms in females

« Brugada-like ER

« Atrial or vent. arrhythmias

22 PVCs per 10 sec tracing

» ~ /fpresentin ISOLATION* L4 ~ % If TWO OR MORE present Z
~ -

-
~
iSRS -

ESC Group 2 Training Unrelated Changes

ESC Group 1 Training Related Changes

*Sinus bradycardia

*First-degree AV block *ST-segment depression *Complete LBBB or RBBB

Incomplete RBBB

« Early repolarisation  Left or right atrial enlargement *Long QT>460 ms in females

*lIsolated QRS voltage criteria for LVH

-

(15-35 year-old)

12-leads 24-hours
ambulatory ECG recording

4

>10 ISOLATED PREMATURE VENTRICULAR BEATS
OR 21 COUPLET, TRIPLET OR NSVT

4

ATHLETES CONTROLS

NO ASSOCIATION

between the presence of
arrhythmias in athletes and:
X Degree of training

X Years of sports activity

16/144
11%

28/288
' 10% '

IMAGING

P=0.67

X Endurance sports activity
X Echocardiographic

EVALUTATION parameters

<500/day isolated, -
* non exercise-
induced PVBs h NEGATIVE

Ne11 ==

Critéres de Seattle

LBBB - NEGATIVE
N=10

| M 5 . >500/day or A
A il exercise-induced ' -
> 2 ESV sur un tracé ECG de 10sec... s T & ) f—pgg
si bénignes? G N-17 [ s N=3

J. Clin. Med. 2022, 11, 426. https:/ /doi.org/10.3390/jcm11020426

— —
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ESV et Sport, des précisions

Common PVB patterns

B Common
[ | Uncommon

= RV/LV outflow tract Uncommon PVB patterns
= Fascicular 580
' 4

m Multifocal, Couplets, NSVT
m RBBB/superior axis
= LBBB/superior axis

Table1. C! of PVBs according to the ity of an F
myocardial substrate.
Probable "
QRS : Disease
Morphology l?‘r,igm of Probability  V1Fatte  aVEPattem  Refs.
Common
LBBB, late
precordial Rij
” ght
transition N Usually
- ventricular [8,61,62]
oy o outflow trct,  PeTE™
axis.
LBBB,
inferior axis,
small R
wavesin V1,  Left
early ventricular E:r‘\‘f”y
precordial  outflow tract. g0
transition
(R/S=1by
V2or V3).
ORS <130 ms
"‘“:g]‘“s ® Left posterior
fascicle of the  Usually
RBBB/IC Joftbundle  benign. 1631
foscicular  DrOnh
block.
QRS <130 ms
il 0g A ) oft anterior
b o ety fascicleof the  Usually
posterior left bundle ign.
B e branch.
block.
Uncommon
) Usually
‘l:;ﬁc?zlrs Anterior benign but
130 'ms mitral may be
positive QRg  @hulus/left  associated [64]
L Veana ventricular  with
inferior axis. outflow tract. myocardial
disease.
Atypical
May be
ROBBQRS st associated i
ntormodiate  Ventricular  with ey 65,66
orsuperior | reewall myocardial
e disease.
Right
LBBB, ventricular :’:‘:ga'f:‘ed
superioror  freewallor S
intermediate  interventricu- o ial
axis. lar ol °::d
septum. .



ESV et Sport, conduite a tenir

| PVBs IN THE ATHLETE |
.
HISTORY, PHYSICAL EXAMINATION, RESTING ECG
24-H ECG MONITORING"
MAXIMAL EXERCISE TESTING
ECHOCARDIOGRAPHY 12-lead ECG
/ \ Exercise ECG
24-h ECG monitoring

NO ABNORMALITIES ABNORMALITIES
(other than PVBs) (other than PVBs)

| / ¢

PVBs from LV or

PVBs CHARACTERISTICS SUGGESTIVE OF SUGGESTIVE OF PVBs from RV/LV
(see Table 1) CARDIOMYOPATHY OTHER DISEASES outflow tract RV free wall
or fascicular Co:;tren;n Uncommon or complex
P pattern patterns

l \ pattern

CMR

. CV disease

Echocardiography

No CV disease -

NO CARDIAC MAGNETIC RESONANCE DISEASE-SPECIFIC
FURTHER TESTS (for polymorphic exercise-induced PVBs consider INVESTIGATIONS
genetic testing for cathecolaminergic polymorphic Tl
ventricular tachycardia) No sport restriction Disease management
Follow-up advised Including sport restriction
NEG / 1 POS POS NEG
—
ion)

NO POTENTIALLY AT-RISK PVBs
SPORT RESTRICTION (disease management, including sports restrict
Pelliccia A, Eur J Prev Cardiol. 2021 Aug 23;28(10):1038-1047
t

J. Clin. Med. 2022, 11, 426. https:/ /doi.org/10.3390/jcm11020426
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COVID 19 et sport

Chez l'enfant et I'adolescent comme chez

’
/ adUIt&REENING SHOULD NOT BE BASED ON AGE BUT RATHER ON THE -

Cardiac screening in 554 French professional or national level athletes

Number of examinations performed
Potential SARS-CoV-2-related anomalies

Retumn to play ?

497 (0.6%) 23(10%) ——

-
A\
Xl

&\ Temporary sports restriction : 1

No adverse events during
follow-up

infection in professional  —— 551[07%p

or national level athletes
L4
CMR
3429%)

11 athletes with at least one potential SARS-CoV-2-related anomaly (2.0%)

Ambuiatory ECG
11(0.0%)

90 (1.1%)

Hédon, Cade, Archives of Cardiovascular Disease 115 (2022) 562-570
554 athlétes sars-cov2 +
2% d’anomalies mineurs, 1 myocardite

ASCCOVID-19 : une étude scientifique rassurante sur les risques
cardiaques chez les sportifs de haut niveau, suivis un an apres
I'infection par le SARS-CoV2 (COVID-19)

universite
“BORDEAUX

S MEDICAL
S=——=_ SPORTSTADIUM
800 LNR, 200 STAPS, 17 RAID

30% covid19
0,5% d’anomalies, 1 myocardite

SEVERITY OF THE INFECTION, AND THE PRESENCE OF CARDIAC SYMPTOMS

ASYMPTOMATIC OR MILDLY
SYMPTOMATIC DURING
MORE SEVERE MANIFESTATIONS OF THE DISEASE
AND THE PRESENCE OF CARDIAC SYMPTOMS
MAY WARRANT FURTHER INVESTIGATION

PERICARDITIS:

ECHO AND CPET: NOT RECOMMENDED, IN
THE ABSENCE OF CARDIAC SYMPTOMS

THEY MAY BE CLEARED BY THEIR PRIMARY
CARE OR TEAM PHYSICIAN

THE RTP SHOULD BE GRADUAL

1/

Retour au jeu/examens basés sur
I'intensité et la sévérité des symptomes

European Journal of Preventive Cardiology (2022) 00, 1-5

« triad testing » des symptomes persistants :
anomalies ECG, ETT ou troponinémie
—IRM cardiaque

Ruberg et al. Journal of Cardiovascular Magnetic Resonance (2022) 24:73
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Le coeur d’athléte si anodin?
Bénéfices >>> Risques ?

Young Endurance Athlete

« Sex

« Ethnicity

+ Polygenic traits Later Life Clinical Outcomes

« Rare variants

e

« 2 Comparative rates of
« Greater longevity sudden death

+ Less heart failure « ? Risk of ventricular
arrhythmias « Sinus node dysfunction

* 2 Clinical markers of
arrhythmia risk

+ 2 Significance of increased
coronary calcification

Intense Endurance
Training

« Greater cardiac volumes

+ Greater RV: LV volume
ratios

+ Lower relative wall
thickness

« 2 Interstitial fibrosis

« More atrial fibrillation
and flutter

» Fewer coronary events

@ FORUM EUROPEEN, CCEUR, EXERCICE & PREVEMFQ\erche, J Am Coll Cardiol, 2022 Aug 30;S0735-1097(22)05664-9



Le coeur d’athléte si anodin?

« cardiomyopathie » induite par le sport?

Hypothetical long-term changes

Physiological adaptation

b Athlete’'s Heart’
"\ Ideal training stimulus and,
. recovery
\ e
\ =

M)/Z; Maladaptive remodelling

Exercise-induced ARVC’

Excessive training stimulus
with insufficient recovery

Claessen G, La Gerche A. Exercise-induced cardiac fatigue: the need for speed. J Physiol. 2016 Jun 1;594(11):2781-2

Acute post-race changes

Disease Threshold

Exercise

Genetic Predisoposition

- Desmosomal mutation (+) Desmosomal Mutation (-); Desmosomal Mutation (-); Ultraendurance Athlete
@ Family History (+) Family History (-) 2Z.D. Goff, H. Calkins / Progress in Cardiovascular Diseases 62 (2019) 217-226

\
\

r ®



Géneétique et Sport

@ ESC European Journal of Preventive Cardiology (2022) 29, 1582-1591 POSITION PAPER
European Society hitps://doi.crg/10.1093/ ol 080 "
of Cardiology plidoiory cunpemnac Sports cardiology

Indications and utility of cardiac genetic

nd pr r un depi ?
Qua d p OpOSe u dep Stage testing in athletes

[ Isolated, adaptive LVH ]

Isolated, adaptive
LV chamber dilatation

LVH + additional features* ~ Hypertrophic CM
LV chamber dilatation +/- reduced LVEF + add)ﬁ‘

Low pre-test probability

Likely
Athlete’s Heart

Cardiac genetic testing in athletes

Possible Pathology

Isolated, adaptive
L RV chamber dilatation

Isolated, adaptive
QT prolongation

Isolated monomorphic
PVCs

-~

ZONES GRISES

QTc 2480 +/- additional features‘
NSVT or polymorphic PVC +/- additional _

ARVC/ACM

Lars

CPVT/ACM
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e-Sport
Essor majeur
2millions en France

SYMPATHETIC
OVERSTIMULATION

1+ ARTERIAL STIFFNESS
AND ENDOTHELIAL
DYSFUNCTION

SLEEP

LEFT VENTRICULAR HEART RATE
ALTERATIONS AND DEPRIVATION VARIABILITY
CARDIAC REPOLARIZATION L]
.
4 INFLAMMATORY
MARKERS

+ LEVELS OF PROINFLAMMATORY
+ LEVELS OF CIRCULATING
CATECHOLAMINES IMMUNOACTIVE GLYCATION
END-PRODUCTS

STIMULANT
USE

2 3 Ope

HYPERTENSION QT PROLONGATION

CORONARY ARTERY
INTIMAL HYPERPLASIA

Figure 3. Adverse cardiac effects related to stimulant use.

Review Article

A review article of the cardiovascular sequalae in esport athletes: A
cause for concern?

Kentaro Yamagata’, Lara Marie Yamagata, Mark Abela
Department of Cardiology, Mater Dei Hospital, Malta

Hellenic Journal of Cardiology 68 (2022) 40e45
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Merci

Ceeur et activité sportive :

) Les 10 régles d’or

CONGRES

« Absolument, pas n'importe comment »

Pur et Sport
24adition

Recommandations édictées par le Club des Cardiologues du Sport

Je signale & mon 3
médecin toute palpitation
cardiaque survenant &
I'effort ou juste aprés
leffort*

Je signale & mon
nmédecin toute douleur

dans la poitrine ou tout
essoufflement anormal
survenant a l'effort*
Je respecte toujours un
échauffement et une
récupération de 10 min
lors de mes activités
1 0 i
Je pratique un bilan
médical avant de
reprendre une activité
sportive intense (plus de
35 ans pour les hommes
2 pl‘ﬁ:’;,‘,,s,:,’s ioed Je bois 3 ou 4 gorgées
d'eau toutes les 30 min
d'exercice, &
I'entrainement comme
en compétition
9 Y
Je ne fais pas de sport
intense sij'ai de la fiévre p B -
ni dans les 8 jours qui — J'évite les activités intenses H
suivent un épisode ~ 3 - par des températures 3
grippal (fiévre + courba- = - = extérieures < - 5°C ou
tures) * = X >+ 30°C et lors des pics

de pollution

Je ne consomme jamais
de substance dopante Je ne fume pas, en tout cas
et jévite 'automédication Jamais dans les 2 heures
en général qui précédent ou suivent
ma pratique sportive

13 rue du Docteur Combalat
b < ORGANISATION GENERALE 6 Ma Il Franc
Quels gue scient mon #ge, CLUBDES ‘ .r; arseille ; rance

lubcard t CARDIOLOGUES .
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