FORUM EUROPEEN CCEUR, EXERCICE & PREVENTION

\v ‘. \ ; . “‘2 ‘\ 4— - W‘_\‘
: PAl = =2 P
}' i 4 ’ . 7 \( ‘_" = ‘i : "//4“(;'1‘\}_

." / ) ./“"

Cardiopathie hypertrophique et sport :
une stratification du risque difficile

Christophe HEDON

N { l EEEAEEEEES=enn==
(NN

CHU Montpellier

www.forumeuropeen.com



Conflits d’intéréts

aucun

o Ln 17¢ , ,
\% 1 © FoRUM EUROPEEN CCEUR, EXERCICE & PREVENTION




Cas Num 1

Homme 62 ans, tennis en compétition

CMH apicale

16mm

Pas de fibrose en IRM
Génétique négative

Risk of Sudden Cardiac Death at 5 years
1.08%

ESC Recommendation

ICD generally not indicated
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Cas Num 2

Femme 26 ans, sport haut niveau, VTT en compétition, cyclisme 15h/sem

CMH septale
22mm

Fibrose en IRM
MYH7
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CMH et sport, principaux enjeux
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Petek et al. Sudden Cardiac Death in National Collegiate. Athletic Association Athletes:
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Progression de la maladie avec le sport ?

FIGURE 1 Cardiac Changes in Patients With HCM According to Continued (HCM-Trained) or Interrupted Participation (HCM-Detrained) in Exercise and Sport
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Box plot representation of the mean, SD, and 5% and 95% limits of left ventricular (LV) maximal wall thickness (A), LV cavity end-diastolic diameter (B), and left atrial
diameter (C) at initial and most recent evaluations. HCM = hypertrophic cardiomyopathy.

Pelliccia A, et al. Neither athletic training nor detraining affects LV hypertrophy in adult, low-risk patients with HCM. JACC CV imaging. 2022.
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Progression de la maladie avec le sport ?

FIGURE 1 Cardiac Changes in Patients With HCM According to Continued (HCM-Trained) or Interrupted Participation (HCM-Detrained) in Exercise and Sport

CMH, n=60

>
o

P=0.562 B 60 4 P=0.591 P=0.892 C 60- P=0.001 P=0.032

! T ' 54mm

1

20 + 20 4

j

w
o
1

Désentrainement :
pas de régression de ’'HVG

N
(®a]
1
vl
o
1
Ul
o
1
]
1

-
(%]
1

w
o
1
w
(@]
1

LV Cavity Dimension (mm)
N
o
Left Atrial Size (mm)
N
(eo)
L

Maximal LV Wall Thickness (mm)
s}
L

-
o
1

(%]
1

T T T T T T
HCM-Detrained HCM-Trained HCM-Detrained HCM-Trained HCM-Detrained HCM-Trained
M [nitial Evaluation m Follow-Up Evaluation

Box plot representation of the mean, SD, and 5% and 95% limits of left ventricular (LV) maximal wall thickness (A), LV cavity end-diastolic diameter (B), and left atrial
diameter (C) at initial and most recent evaluations. HCM = hypertrophic cardiomyopathy.

Pelliccia A, et al. Neither athletic training nor detraining affects LV hypertrophy in adult, low-risk patients with HCM. JACC CV imaging. 2022.
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Progression de la maladie avec le sport ?

FIGURE 1 Cardiac Changes in Patients With HCM According to Continued (HCM-Trained) or Interrupted Participation (HCM-Detrained) in Exercise and Sport
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diameter (C) at initial and most recent evaluations. HCM = hypertrophic cardiomyopathy.

Pelliccia A, et al. Neither athletic training nor detraining affects LV hypertrophy in adult, low-risk patients with HCM. JACC CV imaging. 2022.
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Progression de la maladie avec le sport ?

FIGURE 1 Cardiac Changes in Patients With HCM According to Continued (HCM-Trained) or Interrupted Participation (HCM-Detrained) in Exercise and Sport
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Box plot representation of the mean, SD, and 5% and 95% limits of left ventricular (LV) maximal wall thickness (A), LV cavity end-diastolic diameter (B), and left atrial
diameter (C) at initial and most recent evaluations. HCM = hypertrophic cardiomyopathy.

Pelliccia A, et al. Neither athletic training nor detraining affects LV hypertrophy in adult, low-risk patients with HCM. JACC CV imaging. 2022.
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CMH et niveau d’activité physique, pronostic ?

| 28821 individuals with HCM identified from Age m Oye n : 59 a n S

the NHIS database (2009-2016)

18414 excluded

11935 fegd Eoctl\?ave expanding benefit coverage SCO re a CtiVité p hyS i q U e :
6436 diuri not have health checkups within one 1 4 + 0 6 M ETS/j o u r
:3.4+0.7

year of HCM diagnosis
43 had missing data on variables

| 10407 individuals with HCM and health ‘
checkups by the NHIS

2741 excluded

2741 responded no physical activities at all . 8 4 + 3 1
All-cause mortality Cardiovascular mortality
n w0 -
e - R =5 3
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g o g o
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H 2
624 déces (8.1%) 2 3
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o [=]
6.4% groupes 1,2 et 3
289 déces d’origine CV (3.8%)
Taux de mortalité CV : 4.7%, 3.8% and 2.7% - . | | - : | :
0 2 4 6 8 0 2 4 6 8

¥, Years
Kwon S, et la. Association of physical activity with all-cause and cardiovascular mortalityela;;s 7666 adults with HCM: more physical activity is better. Br J Sports Med. 2020.
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Effets bénéfiques activité physique et CMH

Table 1

Summary of key studies investigating the effect of exercise in patients with HCM

First author Year Type of study

Individual characteristics

Exercise programme

Summary of findings

Klempfner™ 2015 Single-centre study

Saberi® 2017 Randomised clinical trial

Kwon’ 2020

A/ Pic de VO2
A1 Fonction diastolique

Clinical observation study

>
>
>

»

b A

20 patients with HCM.
Mean age 6213 years old.
Symptomatic in NYHA class
or il

67 patients with HCM

69 controls with HCM.
Mean age 50.413 3years
old.

Asymptomatic.

7666.

Mean age 59.5 years.
Follow-up 5.3x2 years.

>

4

»

>

>

>

2x 60 min supervised
exercise sessions at an
HRR of 85%.
Completed 418 hours
of aerobic exercise.

16-week home-based
exercise programme.
4-7x 60 min at
HRR=70%.

Self-reported exercise
volume in quartiles.
Low 1.4620.46 METS/
day.

Intermediate 3.4+0.7
METS/day.

High 8.4+3 METS/day.

P Increase in functional
capacity of 2.5 METS
(pVO, 8.75 mUkg/min).
Improvement in NYHA
class.

No adverse events.
Modest increase in pVO,
(1.35 mUkg/min).
Improved quality of life
scores.

No adverse events.
Reduction in all-cause
mortality.

\ 4

v

v

HCM, hypertrophic cardiomyopathy; HRR, heart rate reserve; METS, metabolic equivalents; NYHA, New York Heart Association; pVO,, peak oxygen consumption.

N Symptomes

Table 2 Summary of key studies investigating athletes with HCM

First author Year Type of study

A Qualité de vie

Individual characteristics

Exercise programme

Summary of findings

Sheikh* 2015 Clinical observational study

N Mortalité
- Arythmie
—> Gradient

Dejgaard™ 2018 Clinical observational study

Pelliccia® 2020 Clinical

>

>

v

106 asymptomatic athletes
competing at regional level
or above.

102 patients with HCM.
Mean age 24.3+6.9 years
old.

187 asymptomatic patients
with HCM (44 athletes)
Mean age 49+16years old.

88 ic athletes

study

Y-V-Y

with HCM,

Median age 31years.

ESC 5-year SCD risk 2.2%.
Follow-up 7+5years.

>

>

>

>

>

81% competing at
regional, national or
international level.

>6METS: vigorous
exercise.

>4 hours/week for >6 years
(in the athletic range)

27 (31%) continued
competitive sport.
61 (69) stopped
competitive sport.

Compared with patients

with HCM, 96% of athletes

with HCM exhibited:

> Milder LVH (36%
confined to the apex).

» Large LVEDD.

> Superior indices of
diastolic function.

Exercise associated with:

> Larger LV volumes.

> Superior diastolic
function.

» Larger stroke volume.

» No change in LVOT
gradient.

P Noincrease in VA

P No adverse events in the
HCM trained athletes.

» 25CAin the HCM
detrained group.

» No difference in annual
prevalence of new
symptoms (1.3%).

ESC, European Sodiety of Cardiology; HCM, hypertrophic cardiomyopathy; LV, left ventricle; LVEDD, left ventricular end-diastolic dimension; LVH, left ventricular hypertrophy; LVOT,
left ventricular outflow tract; METS, metabolic equivalents; SCA, sudden cardiac arrest; SCD, sudden cardiac death; VA, ventricular arrhythmia,

Gati S, et al. Exercise prescription in individuals with hypertrophic cardiomyopathy: what clinicians need to know. Heart 2022.
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Recommandations 2020 de cardiologie du sport de plus en plus permissives

Reco antérieures :
Cardiopathie hypertrophique = Pas de sport de compétition

Reco 2020 :
Cardlomyopathle hypertrophique = Stratification du risque

| Relationshi Exercise and Hypertrophic Cardiomyopathy | | Comprehensive Clinical Evaluation and Risk Stratification for Sudden Cardiac Death ‘

e History and physical examination
/ v =
/mprwedf nal capacity 0 I (symptoms, current activity, comorbidities)
m:reaedq tv er >
\

n rate
" Improved a;:;r;ssclerozic risk >, _o KNOWLEDGE GAP Investigations Exercise stress test
WG uw (ECG, echocardiogram, CPET, Holter, MR},

Y =) Maximal HR
" 4
= I Dlesase Morpholoay ] Heart rate reserve
4@ % ] Functional Capacity | Peak oxygen consumption
) | Risk stratification | Anaerobic threshold
@ ‘ BP response to exercise
[ ESce PSSCINIoT | Complex arrhythmias during

‘ exercise
Moderate Exercise Vigorous Exercise

— Follow up |

Gati S, et al. Exercise prescription in individuals with hypertrophic cardiomyopathy: what clinicians need to know. Heart 2022.
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Stratification du risque

ESC Guidelines for Exercise in HCM

y

\@)/ HCM Risk-SCD Calculator

l

Exercise induced Arrhythmia

W\

2

Intensity of Exercise

Symptoms / Asymptomatic - Symptoms attributed to HCM -
Past Medical History Good Functional Capacity with no clear assouatnon with

Low Risk

No/mild LVOT gradient at

High LVOT gradient at
LVOT rest or exercise exercise rest or exercise
Gradient (<30mmHg) (30-49mmHg) (250mmHg)
BP
Response Narimisl Attenuated Systolic BP drop
. (<20mmHg increase in sytolic BP)
to Exercise

No Arrhythmia

When all applicable

High Intensity

History of cardiac arrest
History of unexplained syncope
Exercise induced symptoms

High risk

Moderate risk

Moderate LVOT gradient at rest or

Exercised induced non-sustained or
sustained ventricular tachycardia

D

When =1 parameters applicable

Exercise induced PVCs

When =1 parameters applicable
AND no parameter falls within the low
intensity column

Moderate intensity

Low intensity

Class Level

Lo

Clas Level Level

&
%

28

Gati S, et al. Exercise prescription in individuals with hypertrophic cardiomyopathy: what clinicians need to know. Heart 2022.
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Stratification du risque

O HCM Risk-SCD Calculator

LvVOoT
Gradient

BP
Response
to Exercise

bl

Exercise induced Arrhythmia

Intensity of Exercise

ESC Guidelines for Exercise in HCM % )
Symptoms / Asymptomatic
Past Medical History Good Functional Capacity

No/mild LVOT gradient at
rest or exercise
(<30mmHg)

Normal

No Arrhythmia

-
When all applicable

High Intensity

Class Level

= -

. >
\% e

Symptoms attributed to HCM
with no clear association with

Moderate LVOT gradient at rest or
exercise
(30-49mmHg)

Attenuated
(<20mmHg increase in sytolic BP)

Exercise induced PVCs

When =1 parameters applicable
AND no parameter falls within the low
intensity column

Moderate intensity

}i\. w

History of cardiac arrest

' History of unexplained syncope

I | TR

High LVOT gradient at
rest or exercise
(250mmHg)

Systolic BP drop

Exercised induced non-sustained or
sustained ventricular tachycardia

D

When =1 parameters applicable

Low intensity

HCM Risk-SCD Calculator
o Years. oo ot ovatuston

Maximum LV wall L] Traremacx Fhocansog e mesiserent.

Le® aa’ ametes Geterined Dy M Mode o 20 echocaIay gy m e
Rt g e P e e
MaxLVOTgradient mmHg T LV, s o e s Vi

conemuoue .“-ﬁ—-g
o vact s S50uAT b eternd g P s Bercul
oquanon . where Vi P sk 0rc outow vekooty

oty Wl o Ve ey o ot et i e B e s e 6 s

- =
o/ a9 0 SCO m 2 st Gegroe reive wah contemest HCM af ary age (post o

You 3 consecuve venticadar asts ot # e of 130 Dwats por vt and <308 b
a0 P AT (v dutan 24 W) 0 P 13 evaaton

Yos Mty of unexpiaimed syncope af o e 10 evakastion.

ik of SCO at § years (%):
ESC recommendation: |

M Ak -SCO aioutt mot o g

« Paeciatric patents ( <16 years)
« Ertacompettive aivetes

1o secondsry preventon.

Gati S, et al. Exercise prescription in individuals with hypertrophic cardiomyopathy: what clinicians need to know. Heart 2022.
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Stratification du risque

ESC Guidelines for Exercise in HCM

X

Symptoms /
Past Medical History

@ HCM Risk-SCD Calculator

LvoT
Gradient

Response
to Exercise

Exercise induced Arrhythmia

Intensity of Exercise

) )
Asymptomatic

Good Functional Capacityk-/

Low Risk

No/mild LVOT gradient at
rest or exercise
(<30mmHg)

Normal

No Arrhythmia

¥

When all applicable

High Intensity

Class Level

Ib C

Gati S, et al. Exercise prescription in individuals with hypertrophic cardiomyopathy: what clinicians need to know. Heart 2022.

Symptoms attributed to HCM
with no clear association with
exercise

Moderate risk

Moderate LVOT gradient at rest or

exercise
(30-49mmHg)

Attenuated

(<20mmHg increase in sytolic BP)

Exercise induced PVCs

When =1 parameters applicable
AND no parameter falls within the low
intensity column

Moderate intensity

Class Level

History of cardiac arrest .
History of unexplained syncope
Exercise induced symptoms

High risk
High LVOT gradient at

rest or exercise
(250mmHg)

Systolic BP drop

Exercised induced non-sustained or
sustained ventricular tachycardia

-

When =1 parameters applicable

Low intensity

< ;
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Stratification du risque

@ HCM Risk-SCD Calculator

LvVOoT
Gradient

BP
Response
to Exercise

bl

Exercise induced Arrhythmia

Intensity of Exercise

ESC Guidelines for Exercise in HCM %
Symptoms / Asymptomatic
Past Medical History Good Functional Capacity

Low Risk

No/mild LVOT gradient at
rest or exercise
(<30mmHg)

No Arrhythmia

-
When all applicable

High Intensity

Class Level

= -

. >
\% e

Symptoms attributed to HCM
with no clear association with
exercise

Moderate risk

Moderate LVOT gradient at rest or
exercise
(30-49mmHg)

Attenuated
(<20mmHg increase in sytolic BP)

Exercise induced PVCs

When =1 parameters applicable
AND no parameter falls within the low
intensity column

Moderate intensity

} Class Level
A |

History of cardiac arrest
History of unexplained syncope
Exercise induced symptoms

High risk

High LVOT gradient at
rest or exercise
(250mmHg)

Systolic BP drop

Exercised induced non-sustained or
sustained ventricular tachycardia

D

When =1 parameters applicable

Low intensity

Gati S, et al. Exercise prescription in individuals with hypertrophic cardiomyopathy: what clinicians need to know. Heart 2022.
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Stratification du risque

@ HCM Risk-SCD Calculator

LvVOoT
Gradient

BP
Response
to Exercise

bobdid

Exercise induced Arrhythmia

Intensity of Exercise

ESC Guidelines for Exercise in HCM %
Symptoms / Asymptomatic
Past Medical History Good Functional Capacity

Low Risk

No/mild LVOT gradient at
rest or exercise
(<30mmHg)

Normal

No Arrhythmia

When all applicable

High Intensity

Class Level

= -

. >
\% e

Symptoms attributed to HCM
with no clear association with
exercise

Moderate risk

Moderate LVOT gradient at rest or
exercise
(30-49mmHg)

Attenuated
(<20mmHg increase in sytolic BP)

Exercise induced PVCs

When =1 parameters applicable
AND no parameter falls within the low
intensity column

Moderate intensity

£y

Class Level

el -

History of cardiac arrest
History of unexplained syncope
Exercise induced symptoms

High risk
High LVOT gradient at

rest or exercise
(250mmHg)

Systolic BP drop

Exercised induced non-sustained or
sustained ventricular tachycardia

When 21 parameters applicable

Low intensity

&

NP AT W |

BT 50N R S O R P R A P 1

Gati S, et al. Exercise prescription in individuals with hypertrophic cardiomyopathy: what clinicians need to know. Heart 2022.

@ FORUM EUROPEEN CCEUR, EXERCICE & PREVENTION




Stratification du risque

ESC Guidelines for Exercise in HCM % ”’5 y
Symptoms / Asymptomatic Symptoms attributed to HCM { History of cardiac arrest
Past Medical History Good Functional Capacity with no clear association with History of unexplained syncope

exercise Exercise induced symptoms
Q HCM Risk-SCD Calculator Low Risk Moderate risk High risk
No/mild LVOT gradient at Moderate LVOT gradient at rest or High LVOT gradient at
LVOoT rest or exercise exercise rest or exercise
Gradient (<30mmHg) (30-49mmHg) (250mmHg)
BP
Response Narimisl Attenuated Systolic BP drop
. (<20mmHg increase in sytolic BP)

to Exercise

Exercise induced PVCs

A I No Arrhythmia Exercised induced non-sustained or

2

When all applicable When =1 parameters applicable
AND no parameter falls within the low
intensity column

When =1 parameters applicable

Intensity of Exercise High Intensity Moderate intensity Low intensity

Gati S, et al. Exercise prescription in individuals with hypertrophic cardiomyopathy: what clinicians need to know. Heart 2022.
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Sport et CMH : Recommandations

2020 ESC Guidelines on sports cardiology and

. . P exercise in patients with cardiovascular disease
Recommendations for exercise and sports participation

in individuals with hypertrophic cardiomyopathy

Recommendations Class™

Participation in high-intensity exercise/competitive
sports, if desired (with the exception of those
where occurrence of syncope may be associated
with harm or death), may be considered for indi-
viduals who do not have any markers of increased
risk following expert assessment.

Participation in low- or moderate-intensity recrea-
tional exercise, if desired, may be considered for
individuals who have any markers of increased
risk® following expert assessment .

Participation in all competitive sports, if desired,
may be considered for individuals who are gene
positive for HCM but phenotype negative.
Participation in high-intensity exercise (including
recreational and competitive sports) is not recom-
mended for individuals who have ANY markers of

N increased risk®, -
~N >

Stratification du risque

Individualisation des conseils / décision partagée

Absence de marqueur de risque :

1/ Pas de symptome cardiaque ou
antécédent d’arrét ou syncope
inexpliquée

2/ Score de risque ESC<4% a 5 ans
3/ Gradient < 30mmHg au repos

4/ Réponse normale de la PA a
I'exercice

5/ Pas d’arythmie induite par
I'exercice

Sports tres intenses et/ou
competition possibles




Sport et CMH : Recommandations

2020 ESC Guidelines on sports cardiology and

. . P exercise in patients with cardiovascular disease
Recommendations for exercise and sports participation

in individuals with hypertrophic cardiomyopathy Stratification du risque

Recommendations Class* Level® Individualisation des conseils / décision partagée
Exercise recommendations

Participation in high-intensity exercise/competitive Marqueurs de risques .

sports, if desired (with the exception of those

where occurrence of syncope may be associated b C 1/ Sym ptémes ca rdiaques ou

with harm or death), may be considered for indi-

antécédents d’arrét ou syncope
inexpliquée

viduals who do not have any markers of increased

risk® following expert assessment.

2/ Score de risque ESC > 4% a 5 ans
3/ Gradient > 30mmHg au repos

4/ Réponse anormale de la PA a
I'exercice

5/ Arythmies induites par |'exercice

Participation in low- or moderate-intensity recrea-

tional exercise, if desired, may be considered for

individuals who have any markers of increased

Participation in all competitive sports, if desired,

may be considered for individuals who are gene lib C

positive for HCM but phenotype negative.

Participation in high-intensity exercise (including

Sports a intensité faibles
ou modéreées, de loisirs

recreational and competitive sports) is not recom-

mended for individuals who have ANY markers of

increased risk®.




Retour au sport ?

Modes of Detection of Underlying CVD in Competitive Athletes

p: g
% or CV Symptoms

Definitive Diagnosis

z‘|
=3

|‘

Hyperitophia Long QT Synd Othe:

Cardiomyopathy N SEoyncrome =
(HCM) (Lars)

53% 23% 24%

& - &

Initial Sport Disqualification (55/76, 72%)

Sports Cardiology Expertise Center

Disease-Specific Risk Stratification
and Guideline-Directed Treatment and

¥

Sport Eligibility and Clinical Outcomes

Competitive Sport Eligibility Process
(Shared Decision-Making)

I T 1
Athlete Opted to Return to Athlete Opted to Return to
Athlete Decided to "n 1ive Sonts T"d C Sports But
Terminate Competitive Sports lesume raining Was Disqualified by the
= d Competitic z
(n=3/76,4%) a:ullnv’n"‘:;sn: Sporting Organization
(n=69/76,91%) (S8T5:5%)
|
[ 1
BCE' BCE"
Unrelated to Exercise During Exercise
(2/69,3%) (1/69,1.5%)

Martinez KA, et al. J Am Coll Cardiol. 2023;82(8):661-670.
.

CENTRAL ILLUSTRATION Return-to-Play Among Elite Athletes With Genetic CVD

Return-to-Play for Elite Athletes With Genetic Heart Diseases Predisposing to Sudden Cardiac Death.

76 athletes élites
63% asymptomatiques

53% CMH

72% interdits au sport

91% ont finalement repris
apres expertise cardiologie
du sport et decision
médicale partagée

FU7 6 ans

Martinez et al. JACC 2023.
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_ Return to play with hypertrophic cardiomyopathy: are
we moving too fast? A critical review Drezner al. Br J Sports Med 2021;55:1041-1047.

Jonathan A Drezner @ ,' Aneil Malh

Kimberly G Harmon @, Irfan M As
Sanjay Sharma*

Competitive Sports Restriction
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Cas Num 1

Homme 62 ans, tennis en compétition

CMH apicale

16mm

Pas de fibrose en IRM
Génétique négative

Risk of Sudden Cardiac Death at 5 years
1.08%

ESC Recommendation

ICD generally not indicated
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Cas Num 2

Femme 26 ans, sport haut niveau, VTT en compétition, cyclisme 15h/sem

CMH septale
22mm

Fibrose en IRM
MYH7
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Conclusion

"~ ™ oV Risk Factors
PR, Lovssroo [orme commimims>

* Bénéfices a une activité physique reguliere
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Conclusion

" * * Bénéfices a une activité physique réguliere
' * * Difficultés diagnostiques : analyse
:
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multiparamétrique
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Conclusion

* Bénéfices a une activité physique réguliere

 Difficultés diagnostiques : analyse
multiparamétrique

e Stratification du risque : Analyse
multiparamétrique (Clinique — ECG — ETT — IRM;
évaluation a I’effort (VO2, Echo Effort, Holter
ECG)

* Pas d’aggravation de la CMH avec la pratique
sportive
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Conclusion

* Bénéfices a une activité physique réguliere

 Difficultés diagnostiques : analyse
multiparamétrique

 Stratification du risque : Analyse
multiparamétrique (Clinique — ECG — ETT — IRM;
évaluation a 'effort (VO2, Echo Effort, Holter ECG)

* Pas d’aggravation de la CMH avec la pratique
sportive

e Sport intense et CMH : des restrictions de moins
en moins importantes
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Merci !

Bénéfices a une activité physique réguliere

Difficultés diagnostiques : analyse
multiparamétrique

Stratification du risque : Analyse multiparamétrique
(Clinigue — ECG — ETT — IRM; évaluation a l'effort
(VO2, Echo Effort, Holter ECG)

Pas d’aggravation de la CMH avec la pratique
sportive

Sport intense et CMH : des restrictions de moins en
moins importantes
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