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AUCUNE en 1€ ntension

Tout sportif devrait voir un cardiologue ?
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Il faut savoir ce que I'on cherche

5- Détection d’'une maladie
al - arisque de mort subite
- a risque de s’aggraver avec le sport

{per 100,000)

Incidence of Sudden Cardiac Death
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Cout efficacité de I'échocardiographie comme outils de
dépistage

Antécédents personnel et familiaux

Athletes cleared at national + Examen cli nique
pre-participation screening + ECG
= NORMAUX
(98.8%) S— er testing) r\
No HCM and other 41 / Marfan's syndrome (n1=2)  ARVC (1=1)
structural CV (0.9%) LVH
disease s

4397

Echocardiography (and ofher testing)

B ) MVP (n=3)
Aortic valve
37 4 disease (n=2)
(0.8%) (0.1%)
Physiological Grey zone Other structural

LVH

CV disease

Myocarditis (n = 4)

14/ 4450 = 0.31%
ECHO SYSTEMATIQUE PAS RENTABLE EN TERME DE COUT EFFICCACITE

No CV
events

Pelliccia A, et al. Evidence for efficacy of the Italian national pre-participation screening programme for identification of HCM in competitive athletes. Eur Heart J 2006
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Certaines fédeéerations demandent systématiqguement

::fl;;o:::‘;:z:naﬁonal sporting federations with a pre-participation cardiovascular screening policy for elite or At h I ét e d e h au 't n i Veau /

Sporting Federation Mandatory or  Screening Primary screening methodology

recommended protocol Physical | Personal  12dead | p rOfeS S | onn el S

International Olympic Committee Recormmend 10C 4

4
ra ra '
Fédération Internationale de Football Mandate Self-imposed v ' v '
Association
Union of European Football Associations  Mandate Self-imposed v v v v
Union Cycliste Internaticnale Mandate Self-imposed 4 ' v
Fédératoin Internationale de Mandate Self-imposed 4 ' v
Motocyclisme
Fédération Internationale de Mandate Self-imposed 4 v 4
'Automobile
International Association of Athletic Recommend EJC v v v
Federations
National Basketball Association (USA)  Recormmend AHA v v 4
MNational Football League (USA) Recommend AHA v v
Major League Baseball (USA) Recommend AHA v v
MNational Hockey League (USA) Recommend AHA ' '
‘World Rugby Recommend Self-imposed 4 v
Fédération Internationale de Natation Recommend Self-imposed 4 4
World Boxing Federation Recommend Self-imposed 4 4
International Handball Federation Recommend [e]e 4 v v
International Triathlon Union Recommend 10C ' v v
Fédération Internationale de Ski Recommend 10C v v v
Fédération International des Sociétés Mandate I0C v v v
d Aviron

Mont L, et al. Preparticipation cardiovascular evaluation for athletic participants to prevent sudden death: position paper from the EHRA and the
EACPR, branches of the ESC. Endorsed by APHRS, HRS, and SOLAECE. EurJ Prevent Cardiol. 2016
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Indications de I’échocardiographie chez I’athlete

Bilan d’anomalies chez I’athlete
Histoire familiale de cardiopathie (1er degré)
Symptomes cardiovasculaires

100,000 Asymptomatic Athletes

ly 400 athl

. witt:ur:;erlying pathology)

‘/ 27 Role Remains Controversial

12-lead

Electrocardiogram
Examen clinigue anormal (souffle) e
- Further Confirmed (n = 200)
ECG anomal . (n=3tlﬁ:l]’Ilm Structural Heart Disease usive Eol ..: -
w(n:m} - 400

Recommendations of the French Society of Cardiology 2009 mggeﬁ':ﬁz{ B g | ——— o2, e
Galderisi, Eur H J CV imaging. 2015 Inconclusive CMR n =100
Mont L Eur J Prevent Cardiol. 2016 / Rl Bl = 50)
She'kh N CII‘C 2014 Repeat Imaging CT Corona Stress Test and/or

Alle_r 12 Months. or Angiogran?‘ Coronal ry Arlgry

a Period of Detraining Calcium Scoring

Age <35

Age>35

e <
? Anomalous Coronary Ostia ? Acquired Coronary Disease

Stratification du risque en cas de cardiomyopathie connue

Pelliccia A. Eur Heart J 2018; Maron B. JACC 2005
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Avantages de I’échocardiographie

La seule technique d’'imagerie évaluée en tant qu'outils de dépistage de masse
Larges cohortes d'athletes => valeurs « normales » de I'athléte

Facilement disponible

Portable

Pas d’irradiation

=+ codt limité

Multiparamétrique

Capable de dépister la la majorité des cardiomyopathies

Mont L, et al. Preparticipation cardiovascular evaluation for athletic participants to prevent sudden death:
position paper from the EHRA and the EACPR, branches of the ESC. Endorsed by APHRS, HRS, and SOLAECE. EurJ
Prevent Cardiol. 2016

O FORUM EUROPEEN, CCEEUR, EXERCICE & PREVENTION



Il faut connaitre les zones grises .S

HCM
Symptoms/FH

Inferolateral Tinversion, Pathological Qwaves
ST depression

Bizarre LVH patterns, LV outflow obstruction

SmallLV cavity

Impaired myocardial relaxation

Ventricular tachycardia

Fibrosis on cardiac MRI

Low Peak v02 3

Positive genetictest

Hypertrabeculation
J LV function

LVH 13-16mm

DCM

Symptoms/FH
T wave inversion, LBBB

Ventricular tachycardia

Fibrosis oncardiac MRI

Low Peak V02/ failure of LV systolic function
to improve with exercise

Positive genetictest

Athletes Heart

Isolated voltage criterion LVH
Symmetrical LV/RV enlargement
Normal LV/RV function

/ Symptoms/FH
Inferolateral Tinversion, ST depression, LBBB
Dilated LV cavity

LV Trabeculation (echo and MRI criteria)

LV systolicdysfunction

Impaired myocardial relaxation
Ventriculartachycardia

Fibrosis on cardiacMRI

Symptoms/FH S
; T wave inversion V1-V3, epsilon waves TR,
Low amplitude QRS limb leads < -
Marked RV systolic dysfunction RV dilatation

RWMA on echoand CMR RV f nct
56-70mm Late potentials \l/ unction

\1, LV function VT during exerciseor on Holter T wave inversion V1-V4

LV diameter

Positive gene test

RV Ectopy
ARVC

Sharma, Exercise and the heart: the good, the bad, and the ugly. Eur Heart J, 2015



Les avantages de I'IRM

Bonne qualité des images
Certaines régions sont difficiles a visualiser en échocardiographie (apex VG; VD)

Caracterisation tissulaire (cedéme, fibrose)

o - —> supérieur a ’ETT dans la détection
i des cardiomyopathies
Aide dans la stratification du risque
Zeppenfeld K. 2022 ESC Guidelines for the management of patients with
Tissue Characterization ventricular arrhythmias and the prevention of sudden cardiac death. EHJ. 2022

[} 20 40 60 80 100
Relative Importance (%)

La Gerche A, et al. Athlete’s heart: the Potential for

multimodality imaging to address the critical remaining COUteUX et acceSSibiIité ||m|tée
questions. JACC CV imag 2015 . . . . <
Plus de surdiagnostic ? connaitre cceur d’athlete ++
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Indications de I'IRM myocardique chez I’athlete

Bilan d’anomalies chez I’athléte
Certaines anomalies ECG
Echocardiographie évocatrice de cardiomyopathie (ou douteuse)

Certaines arythmies (si les caractérisgtieus des ESV sont atypiques, méme si
ETT normale)

Stratification du risque en cas de cardiomyopathie connue

Zeppenfeld K. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. EHJ. 2022

Attention de ne pas
tomber dans I'exces ++
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-Place des imageries d’effort

Un athléte s’évalue (aussi) a I'effort

Gradient intra VG dans la CMH

. / 7 Réserve contractile dans la CMD (et la DAVD)
g: ALVEF 14s3% g: é}.
) Rest  Peak ) n.’..—"p:'.y Bw Fors La Gerche A, et al. Eur Heart J. 2015

exercise rcis( I I
ROC analysis - ;
100- - ® 504 +
£ / e
2o — g
2w g l—r—1 -= NAs
8 - 3 . *§ *§
£ 7 eracanran S e &~ EA-VAs .
o oronaropathie
L T 0 20 40 60 80 0 20 40 60 80|
100% - Speciicity’h Workload (% of F) Workload (% of Pray)

Claessen G, et al. Exercise CMR to differentioale athlete’s heart from structural heart dlsea_\se. Eur H»J CV1.2918 & PREVENTION



Place des imageries d’effort : coronaropathie

Recommandations spécifiques au sportifs: dépistage ischémie / coronaropathie

Asymptomatic
patient / athlete

Symptomatic
patient / athlete

Mo History of CAD History of CAD

(see section 1.2)

(see section 1.1)
T

Risk for CAD

Sign. CAD
* Non-sign. CAD

-—l normal | | pathological }-‘

Coranary

Low risk for High risk
events for events

<70% stenosls,
EF>50%,

Nomal Ex<apacity,
noarhythmia,

nolschemia

Stress ECHO/
CMR / SPECT

pathological

cT

| treat according to guidelines |

‘ Fligihle for anv pyerrise Restrirtinns for intense | Nn enmnetitive

intensity/sport exercise/sports may

apply.

CVD risk

I
Low CVD risk (SCORE <5%)

No cardiovascular risk factors and physically active

\ 4

1
High or very high CVD risk (SCORE 25%)
or other additional risk factors* or sedentary

No further investigations

|

Intensity of Physical Activity

I I
Low Intermediate

¥ A4

1 I
High Very High

No further investigations

| |

Maximal Exercise Test*, functional imaging® test or CTCA

v

1
— Normal
High risk® features | v
* No further investigations
Invasive coronary angiography | No restrictions

sports

Borjesson M, et al. Recommendations for participation in leisure time or competitive sports in athletes-patients with coronary artery disease: a
position statement from the Sports Cardiology Section of the European Association of Preventive Cardiology (EAPC). Eur H J. 2018
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Pelliccia A, et al. 2020 ESC Guidelines on sports cardiology and exercise in patients with cardiovascular disease. Eur HJ 2020



Connaitre les limites du test d’effort dans le
dépistage de la coronaropathie

Le test d’effort peut dépister I'ischémie mais n’empéche
pas les ruptures de plaque

Rupture de plaque a l'effort

Intérét du score calcique ?
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Specificité du score calmque chez I'athlete?

008
B Mohenkamp et al. 2008 BT pRiRe
= 2 = m...ﬂ“z%'13°" Merghani et al.
p=0.50 @ DeFina etal. 2019 23 Controls
E Athletes

Aengevaeren et al.
3 <1000 MET-min/week
3 1000 - 2000 MET-min/week

B3 >2000 MET-min/week

Prevalence of CACS >0 (%) >
s& g8 3
b1
o
8
b1
o
3
Prevalence of plaque (%) *
s 8 3

Calcified  Non-calcified  Mixed
Plaque morphology by % of total

B c
; 80+ p=36 p=59 p=.017 ;i 40
B < =
$ 60- ‘ S 30
“©
g i -
8 =~ 5 40 5 20
x 8 g
g .§ 20- g 10
On 3 &
k3 [N A a ,
4 Calcified  Non-calcified Mixed
_:i: 10 Plaque type Dominant plaque types
8
[

L

Aengevaeren V, et al. Exercise and coronary atherosclerosis: observations, explanations, relevance, and

»N O & o »N O S\ \
S O "‘ & y ,;\‘9 clinical management. Circ. 2020

*’f"ff" e

ff’t“ £5F
f ,_\ff"" Pl V‘A Y 4 0 4 .
& R4 o Les athletes vétérans masculins vs. sédentaires

- prévalence sup. de scores calciques éleves

- charge de plaque coronaire sup.
- mais plus de plaques calcifiés = moins de rupture?
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Specificité du score calcique chez I’athlete?

600 [ Calcific @ Mixed morphology B Non-calcific
'g 100% |
o0% |
400 — 80% |
= g 70%
o B
: L |
P~
® 200 g
- g |
. S ao0m |
2 ,_‘% .
|: ] T 10% |
Male Controls Male Athletes 0%
Male Athletes Male Controls
A Any plaque C Calcified plaque
Exercise volume
Exercise volume (per 10 MET-hrs/week) | IS S— ——
Exercise intensity
Moderate intensity (per 10%) [ W — —a—
Vigorous intensity (per 10%) §
Very vigorous intensity (per 10%) [e— S—1 r—-—|
08 03 10 11 12 13 08 09 10 11 12 13
Less More Less More
progression progression progression progression

Aengevaeren VL, et al. Exercise volume versus intensity and the progression of coronary atherosclerosis in middle-aged and older athletes: findings from the MARC-2 Study.

Circ 2023.

E

Merghani A, et al. Prevalence of Subclinical Coronary Artery Disease in
Masters Endurance Athletes With a Low Atherosclerotic Risk Profile.
Circulation. 2017

Nécessité d’études prospectives ...

A SUIVRE

Mixed plaque G Non-calcified plaque
——— ——
— ——

08 09 10 11 12 13 08 09 10 11 12 13
Less More Less More
progression progressi prog progression



-La coronaropathie peut concerner I’athlete jeune
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Personal and familial history, physical examination Normal

+ ECG (controversial in USA) |::>

Abnormal or doubtful
Second line
Normal

. , ; Ech di h
1- Faible prévalence des pathologies (standond, straim, cxoretoe) —
cardiaques chez I’athlete

CONCLUSION

Third line Abnormal or doubtful
Normal

= Imagerie cardiaqgue uniguement Cardiac MRI CT coronary angiogram | [,
chez des athlétes ciblés H Abnormal or doubtful

- Follow-up ? " Abnorrr!al .
- [ Detraining ?

2- Connaitre les spécificités du coeur
d’athléte en imagerie
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