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CENTRE DE COMPETENCE DES CARDIOMYOPATHIES @ \

Activité

Depuis Avril 2010, I’activité du centre a considérablement augmenté
5320 Visites dont 3336 nouveaux patients

Bamara, Piramig +++
Nombre de patients vus en 2022 : 165

FABRY = 4%

Activite du CCC depuis 2010
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CENTRE DE COMPETENCE DES CARDIOMYOPATHIES
Activité

Répartition des motifs de consultations dans le CCC depuis 2010:

2019

2010 e
'0%
9%
u NCVG = DVDA = AMYLOSE FABRY = CMD CMR = CMH AUTRES = NCVG DVDA = AMYLOSE FABRY = CMD = CMH AUTRES
(46% CMH Casocmu )
25% CMH 1¢" motif de Cs 11%
11% NCVG Causes rares de CM: 7% NCVG
6% Amylose amylose et Fabry en 22% Amylose
2% Maladie de Fabry augmentation 5% Maladie de Fabry
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CENTRE DE COMPETENCE DES CARDIOMYOPATHIES
Activité

Répartition des motifs de consultations dans le CCC depuis 2010:

2019
2010 1%
0%
/2%
9%

= NCVG = DVDA = AMYLOSE FABRY = CMD CMR = CMH AUTRES = NCVG DVDA = AMYLOSE FABRY = CMD = CMH AUTRES

46% CMH 48% CMH

25% CMD CMH 1¢"motif de Cs 11% CMD

11° Causes rares de CM: 0

( 6% Amylose amylose et Fabry en (22% Amylose
0 e Fabry augmentation > ¢ de Fabry
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Classification of cardiomyopathiescw-ssceuidetines 2023

DCM NDLVC

Dilated Cardiomyopathy Non-dilated LV Cardiomyopathy

MMMMMMMMMMMMMM
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RCM ARVC

Restrictive Cardiomyopathy Arrhythmogenic RV Cardiomyopathy
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Traitement des CMH obstructives

1. Comprendre le mécanisme des symptomes

2. Prescrire un traitement adapteé
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Les symptomes et ’obstruction dans les CMH

2022
JACC STATE-OF-THE-ART REVIEW

Management of Hypertrophic L]
Cardiomyopathy 0 o

EBAC'
JACC State-of-the-Art Review

Barry J. Maron, MD," Milind Y. Desai, MD," Rick A. Nishimura, MD;* Paolo Spirito, MD," Harry Rakowski, MD,*
Jeffrey A. Towbin, MD,' Joseph A. Dearani, MD Ethan J. Rowin, MD," Martin §. Maron, MD, Mark V. Sherrid, MD"

®

70%

Centre de Référence
Constitutif des
Cardiomyopathies

Rest Obstruction
37%

FACULTE DE MEDECINE
DE MARSEILLE




Quantification de I’obstruction intra-VG

Manceuvres de Valsalva assis et penché en avant

Puis debout

Echocardiographie d’effort chez patients symptomatiques
Echocardiographie dobutamine contre-indiquée
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Gdt max 35 mmHg Gdt max 85 mmHg

L

basal Valsalva

@ Obstruction = gradient maximal > 30mmHg
@ Indication thérapeutique = gradient maximal > 50 mmHg
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Traitement des CMH obstructives

1. Comprendre le mécanisme des symptomes

2. Prescrire un traitement adapte
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Traitement des CMH obstructives

1. Améliorer les symptomes, réduire I’obstruction

Traitement « classique » béta bloquants, inhibiteurs calciques, disopyramide
Alcoolisation septale

Chirurgie myomectomie

Inhibiteurs de la myosine

NI N NN

2. Améliorer la survie, prévenir la mort subite
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Traitement des CMH obstructives

d ican
@ ESC ﬁ ot

European Society Association.

of Cardiology
2024 AHA/ACC/AMSSM/HRS/PACES/SCMR
2023 ESC Guidelines for the management Guideline for the Management of Hypertrophic
of cardiomyopathies Cardiomyopathy: A Report of the American Heart
Developed by the task force on the management of Association/American College of Cardlology
cardiomyopathies of the European Society of Cardiology (ESC) Joint Committee on Clinical Practice Guidelines

Developed in Collaboration With and Endorsed by the American Medical Society for Sports Medicine, the Heart Rhythm Society,
Pediatric & Congenital Electrophysiology Society, and the Society for Cardiovascular Magnetic Resonance
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Les béetabloquants

Non-vasodilating beta-blockers, titrated to
v Peu de preuves

@ESC

European Society
of Cardiology

maximum tolerated dose, are recommended as

first-line therapy to improve symptoms in patients

v BB non vasodilatateurs
0_631—633,648—650

with resting or provoked® LVOT

v~ AMM en France ' _ _
1. In patients with obstructive HCM and symptoms”
attributable to LVOTO, nonvasodilating beta
> PTOp ranolol (AUZOCCley l© ) blockers, titrated to effectiveness or maximally d American
» Nadolol (Corgard®© ) tolerated doses, are recommended.'-® Resociation.

» Pindolol (Visken© )

- - Average Reduction of LVOT
. 7 E Gradient During Metoprolol
Reduce Degree of Exertional No Change in Maximum Treatment
Dyspnea and Angina Exercise Capacity -
30 pP=03 1
. . 1

n

Lower LVOT Gradients at

Randomized Trial of Metoprolol in E R P sl Pt S
Patients With Obstructive
Hypertrophic Cardiomyopathy

Anne M. Dybro, MD,*® Torsten B. Rasmussen, MD, PuD,*" Roni R. Nielsen, MD, PuD,*" Mads J. Andersen, MD, PuD,*

Morten K. Jensen, MD, PuD,” Steen H. Poulsen, MD, DMSci™”
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Les inhibiteurs calciques bradycardisants

VERAPAMIL

Débuter 40 mg 2 ou 3/jour, jusqu’a 480 mg/jour
DILTIAZEM

Débuter 60 mg 2 ou 3/jour, jusqu’a 360 mg/jour

Attention si obstruction trop importante
(Gmax > 100 mmHg) ou HTP

i S
AR (AigMazellla

Verapamil or diltiazem, titrated to maximum

tolerated dose, are recommended to improve

@ESC

European Society

symptoms in symptomatic patients with resting or of Cardiology

provoked® LVOTO who are intolerant or have

contraindications to beta-blockers 636377641

2. In patients with obstructive HCM and symptoms®
attributable to LVOTO, for whom beta blockers are
ineffective or not tolerated, substitution with
nondihydropyridine calcium channel blockers
(eg, verapamil,t diltiazem#) is recommended.*®

American
Heart
Association.

7. For patients with obstructive HCM and severe dys- d
pnea at rest, hypotension, very high resting gradients
C-LD American
(eg,>100 mm Hg), as well as all children <6 weeks Heart
o0 . Association.

of age, verapamil is potentially harmful.*6

Centre de Référence

A& Constitutif des FACULTE DE MEDECINE
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Le disopyramide (Rythmodan®)

v 400-600 mg/]j
v' Attention surveillance du QT

v Association avec un bloqueur du NAV

Medical Treatment Only Required Non-pharmacologic
(No Invasive Intervention) Invasive Intervention

Outflow Gradient at Rest (mmHg)

Outflow Gradient at Rest (mmg)
g 883
—

o 8 &5 8 8 8 B B 8 &

Reguired Nea-Pharmacologic
Imvasive Intervention (n=40)

Medical Treatment Only
No lmvasive Intervestion (n=78)

2.5 — p<00001

i !
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£ 0.5 +— : —
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Initial Diso Initial Diso

Sherrid 2005 JACC 2005;45:1251
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Disopyramide,” titrated to maximum tolerated dose,
is recommended in addition to a beta-blocker (or, if

this is not possible, with verapamil or diltiazem) to

@ESC

European Society

improve symptoms in patients with resting or of Cardiology

provoked® LVOTQ.6327634

Disopyramide, titrated to maximum tolerated dose,

may be considered as monotherapy in patients who

are intolerant to or have contraindications to c @ E SC
beta-blockers and verapamil/diltiazem to improve European Society
. . . . . of Cardiology
symptoms in patients with resting or provoked
LVOTOS*
3. For patients with obstructive HCM who have ‘
persistent symptoms” attributable to LVOTO despite .
beta blockers or nondihydropyridine calcium ﬁ’:;’t"‘“t‘
channel blockers, adding a myosin inhibitor (adult Association.

patients only), or disopyramide (in combination
with an atrioventricular nodal blocking agent),

or SRT performed at experienced centers,§ is

recommended.” '

FACULTE DE MEDECINE
DE MARSEILLE




Les Inhibiteurs de la myosine

Cardiac myosin ATPase inhibitor (mavacamten),
titrated to maximum tolerated dose with
MAVACA MTE N ® (C m ) echocardiographic surveillance of LVEF, should be @ E S C
d Zyos considered in addition to a beta-blocker (or, if this is lla European Society
not possible, with verapamil or diltiazem) to improve of Cardiology
symptoms in adult patients with resting or provoked®
LVOTO 622:642-646

Mavncamia Cardiac myosin ATPase inhibitor (mavacamten),
titrated to maximum tolerated dose with
echocardiographic surveillance of LVEF, should be
Sarcomere dans un Coeur CMH Sarcomeére dans un Coeur CMH avec mavacamten considered as monotherapy in symptomatic adult lla E S C

patients with resting or provoked® LVOTO (exercise European Society

or Valsalva manoeuvre) who are intolerant or have of Cardiology

contraindications to beta-blockers, verapamil/

diltiazem, or disopyramide 622644646

3. For patients with obstructive HCM who have
persistent symptoms™ attributable to LVOTO despite
beta blockers or nondihydropyridine calcium d
channel blockers, adding a myosin inhibitor (adult American
patients only), or disopyramide (in combination ::s";:iutiom
with an atrioventricular nodal blocking agent),
11, In pregnant women, use of mavacamten is or SRT performed at experienced centers,§ is
C-EO .y . : recommended.” "4
contraindicated due to potential teratogenic effects.
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Inhibiteurs de la myosine — Mavacamten

EXPLORER-HCM: study design*?

Patients with LVOT gradient > 50 mm Hg and NYHA class Il to Ill symptoms, LVEF > 55%, were randomized 1:1 to receive
once-daily oral mavacamten (starting dose of 5 mg with a 2-step dose titration) or placebo for 30 weeks

Screening Double-Blind Placebo-Controlled Treatment T Post- Long-Termd
35 days 30 weeks reatment Extension Study
8 weeks (MAVA-LTE)
Mavacamten
e 2.5, 5, 10, or 15 mg QD
N = 251
M — em se— e ’
Placebo
Weeks -35d  -5d

Starting dose: 5 mg QDI

Titration at Weeks 8 and 14

Temporary treatment discontinuation criteria: LVEF < 50% , plasma drug concentration > 1000 ng/mL, excessive QTcF prolongation

EOS, end of study; EOT, end of treatment; LYOT, left ventricular outflow tract; NYHA, New York Heart Association; QD, once daily.
1. Ho CY et al. Circ Heart Fail 2020;13. doi: 10.1161/CIRCHEARTFAILURE.120.006853. 2. Olivotto | et al. Lancet 2020;396:759-769. 3. Olivotto |, et al. Oral presentation at ESC Congress 2020 — The Digital Experience; August 29-September 1, 2020.

=T, Centre de Référence
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Inhibiteurs de la myosine — Mavacamten

. . Mavacamten for treatment of symptomatic obstructive
Mavacamten for treatment of symptomatic obstructive hypertrophic cardiomyopathy (EXPLORER-HCM):

hypertrophic cardiomyopathy (EXPLORER-HCM): 4 J .
arandomised, double-blind, placebo-controlled, phase 3 trial arandomised, double-blind, Placebo'contr()Iled: Phase 3 trial

A B
Mavacamten 0o, - i
. . . . ? - Placebo
+ First-in-class, selective inhibitor of cardiac myosin : o742 735 742 784 47 ms 736 12
- . - . - =1 . o
* Reduces excessive actin-myosin cross-bridges, thus creating E: R M1 722 N8 687 703 709 709 702
more favorable sarcomere function z B
5 g B
g £
HCM sarcomere Sarcomere after mavacamten % r A
5 204
Too many Less g
N myosin—actin 7 myosin—actin
) *? cross-bridges | cross-bridges 5 0 30 g 0 4 6 1 18 2 26 30
Number of Number of
vacamten patients at visit patients at visit
Mavacamten 122 18 Mavacamten 122 16 15 111 111 107 13 14
Placebo 127 123 Placebo 128 115 117 120 19 11 b3 119
" . . = D
Figure 2: HCM sarcomere. Mavacamten reduces myosin-actin 804 100+
cross bridges. = -
ge ? ‘I;‘ g0 29 a3 702 s
E O w0 5 go 87 g0 493 E —4- s A W
4
Olivotto I. Lancet 2020; 396: 759-69 g 2 604724
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Olivotto I. Lancet 2020; 396: 759-69
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Mavacamten: résultats a long terme: MAVA-LTE

——

CENTRAL ILLUSTRATION Longer-Term Treatment of Symptomatic Obstructive Hypertrophic
and Is Well Tolerated

Cardiomyopathy With M Shows d Impr

100 4

804

60 4

40 4

20

Resting LVOT Gradient,
Mean  SD (mm Hg)

BL 4 8 12 16 24 36 48 60 72 84
Week
No. of Patients
—@— 231 219 218 196 214 219 217 206 147 106 66
@ 220220196 213 219 217 205 145 105 67
—@— Central Laboratory Value --@-- Site Laboratory Value

120
100 4
80 A
60 A

40

Valsalva LVOT Gradient,
Mean £ SD (%)

BL 4 8 12 16 24 36 48 60 72 84
Week

No. of Patients
—@— 229 217 218 196 214 219 216 206 147 106 67
= 220220196 212 219 217 205 145 105 67

—@— Central Laboratory Value --@- Site Laboratory Value

Rader F, et al. J Am Coll Cardiol HF. 2024;12(1):164-177.

BL values represent those from the beginning of MAVA-LTE, not the beginning of the parent study. BL echocardiograms were read at the
central laboratory only as a precaution to preserve the blinded nature of the study when transitioning from EXPLORER-HCM. The number of
patients reflects the number of evaluable results for those having reached the stated follow-up time in weeks at the time of the data cut-off
(median follow-up: 62.3 weeks). Not all patients had evaluable data at BL. BL = baseline; EXPLORER-HCM = Clinical Study to Evaluate
Mavacamten [MYK-461] in Adults With Symptomatic Obstructive Hypertrophic Cardiomyopathy; LVEF = left ventricular ejection fraction;
LVOT = left ventricular outflow tract; MAVA-LTE = A Long-Term Safety Extension Study of Mavacamten in Adults Who Have Completed
EXPLORER-HCM; NT-proBNP = N-terminal pro-B-type natriuretic peptide.

(Aix Marseille

Rader F. JACC HF 2024

CENTRAL ILLUSTRATION Continued

85 4
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2,000 -
1,750 4
1,500
1,250
1,000
750 A
500 +
250 +

NT-proBNP, Median (IQR) (ng/L)

65
60 -
55
BL 4 8 12 16 24 36 48 60 72 84
Week
No. of Patients
—@— 230 212 212 193 208 215 209 197 4 100 66
- 220220196 213 219 217 205 145 105 67

Week
No. of Patients

—@— Central Laboratory Value

+ LVEF reductions <50% occurred in 5% of patients. In most cases, the reductions were transient,
reversible, and not associated with adverse events, and treatment was resumed.

of EXPLORER-HCM.

Rader F, et al. J Am Coll Cardiol HF. 2024;12(1):164-177.

BL 4 8 12 24 36 48 60 72 84

—@— 230 216 211 194 212 pall 198 41 95 66

@ + The proportion of patients with serious adverse events of atrial fibrillation in the EXPLORER cohort
of MAVA-LTE (3%) was similar to that reported in the mavacamten (2%) and placebo (3%) arms
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Ajustement du traitement sous Mavacamten

Gradient CCVG
avec manoeuvre
Gradient CCVG de Valsalva
avec manoeuvre .
de Valsalva >20 mmHg ¥ gegﬁgczrf/? -> ’ Db Y e

>

< 20 mmHg —) IlInterromre
le traitement

<20 mmH » R dre 3 Vérifier a nouveau
i e ' FEVG > 50% ’-P ze;) ':g {f /? |=» > |’état clinique,
FEVG » 55% ) Izn;t?]:;rirx E/ij ‘ 11 Interrompre > i/e lgraldlent CCVG avec manceuvre de
g le traitement > laaFS;V\g
S 11 Interrompre
< 20 mmHg ' FEVG < 0% ’ le traitement \¢
{ l 5 ) Maintenir a »p Maintenir a 2,5mg 1x/j pendant les 8
> R2mmhie ’ - ) 2,5mg 1x/j semaines suivantes sauf si FEVG < 50%
220 mmHg  |= } \ g’\ z;:tge? )](r/? "P ’ ») Phase de maintenance
FEVG < 55% ’-> MW Ne pas initier

* Interrompre le traitement si, lors d’une visite clinique, la FEVG est < 50 % ; reprendre le traitement aprés 4 semaines si la FEVG est > 50 % (voir figure 5).

Instauration/reprise B Maintenir

4 Augmentation ; Diminution Interrompre [ Arrét

CCVG, chambre de chasse ventriculaire gauche; FEVG, fraction d’éjection ventriculaire gauche

European Summary of Product Characteristics, CAMZYOS® (mavacamten), site EMA consulté le 07 juillet 2023: https://www.ema.europa.eu/en/documents/product-information/camzyos-epar-product-information_fr.pdf
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-~ CAMZYOS
M AVAC AMTEN en p rati q u (mavacamten) capstis

Indication:
CMH obstructive (>50mmHg de gradient max au repos, au Valsalva ou a l'effort)
Symptomatique (NYHAI-III)
Malgré traitement optimal (bétabloguants, inhibiteurs calciques) ou intolérance

Génotypage CYP2C19 > posologie de départ (2,5 ou 5mg)
Contre-indications:
-FEVG<55%

-Grossesse (test de grossesse négatif + contraception efficace)

Interactions médicamenteuses : avec tous les inducteurs/inhibiteurs du CYP2C19 et CYP3A4 (peu de contre-
indications absolues si métaboliseur normal)

Centre de Référence 5
AixkMarseille Constitutif des FACULTE DE MEDECINE
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MAVACAMTEN en pratique

Figure 2 : Instauration du traitement pour le phénotype métaboliseur intermédiaire, normal,
rapide et ultrarapide du CYP2C19

Suivi tous les mois pendant 3 mois [ Somaine s ] [ Semaine 8 ][ Semaine 12° |

Gradient CCVG
_ s e ) s s avec manceuvre 1.  Reprendre 2,5 mg
SECURITE = Vérifier que la dose n’est pas trop élevee e e ot pr e
est = X
Gradient CCVG 2. Vénficr a nouveau
avec manceuvre »| <20mmHg L] |l:g:::l:, —»|  I'état clinique, le
de Valsalva gradient CCVG avec
manceuvre de Valsalva
. o N ctla FEVG dans les 4
. . . . <20 mmHg g‘sm::::: :sn::incs cI: mrfnl:urlla
. . actuclle it les
On ne majore jamais le traitement > > i o R —
sauf'si la FEVG < 50 %.
5 mg unc fois par
Jjour, instaurer -
uniquement si =20 mmHg 2.5 mg une
FEVG =55 % > P o parjour [
Diminuer & Voir de
<20 mmHg | 25mgune |y n:il:m::l::cé la
> 20 mmig fois par jour figure 3
’
Maintenir
=20 mmHg lp| 5mgunc Ly
fois par jour

* Interrompre le traitement si, lors d’une visite clinique, la FEVG est < 50 % ; reprendre le traitement
aprés 4 semaines si la FEVG est = 50 % (voir figure 4).

T — Centre de Référence 3
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MAVACAMTEN en pratique

Puis suivi tous les 3 mois pendant 1an au total

Figure 3 : Phase de maintenance
) ., [ Semaine 12 + toutes les 12 semaines ]
TITRATION jusqu’a posologie maximale tolérée (15mg)
> FEVG <50 % —»| Voir figure 4.
FEVG entre 50 et 55 %, quel que soit le
gradient CCVG avee manceuvre de Maintenir la dose actuclle ct effectucr un suivi
Dose actuclle Valsalva | 12 semaines plus tard.
(aucune interruption ™ ou
du traitement) FEVG > 55 % ct
gradient CCVG avec manceuvre de
Valsalva < 30 mmHg 1. Aug ion posologique jusqu’au prochai
niveau de dose supéricur (mg) administré unc
fois par jour :
FEVG =55 % et 25 mg—5mg ;5 mg—10mg : 10 mg—15mg
»|  gradient CCVG avec manceuvre de | 2. Vérifier 2 nouveau I'état clinique, le
Valsalva = 30 mmHg gradient CCVG avec manceuvre de Valsalva et
la FEVG 4 la semaine 4 aprés I'augmentation de

dose ct maintenir la dosc actuclle pendant les
§ semaines suivantes sauf si la FEVG < 50 %.
3. Unc autre augmentation posologique est
autorisée aprés 12 semaines de traitement au
niveau de dosc actuel si la FEVG = 55 %.
Vérifier 4 nouveau a la semaine 4.
4. La dosc joumaliére maximale est de 15 mg.

Pour le phénotype métaboliscur lent du CYP2C19 :
La dose maximale est de 5 mg. En cas

d’augmentation posologique de 2,5mga Smg :
réaliser un suivi 4 ct § semaines aprés.

CCVG = chambre de chasse ventriculaire gauche ; FEVG = fraction d’éjection ventriculaire gauche

oy
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Cohorte Marseillaise : population

60 patients éligibles au total :
-Instauration du traitement chez 36 patients
-22 patients depuis plus d’un mois (dont 12 patients depuis plus de 3 mois)
-14 patients depuis moins d’'un mois
-24 patients en attente d’instauration

Caractéristiques EXPLORER (251 patients)

Age 62,09 58,5
Sexe

Hommes 6/22 (27,27%) 59,36%

Femmes 16/22 (72,73%) 40,64%
Génétique

Faite 22/22 (100%) 75,70%

Positive 4/22 (18,18%)

Négative 10/22 (45,45%)

En cours 8/22(36,36%)

Positive quand on a les résultats 4/14 (28,57%) 26,32%
Traitement de |'obstruction 21/22 (95,45%) 92,03%

Bétabloquants 19/21 (90,48%) 81,82%

Anticalciques 2/21(9,52%) 18,18%
DAI 3/22(13,64%) 22,31% .

T — Centre de Référence 3
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Cohorte Marseillaise : NYHA

NYHA

100% NYHA
90%
2,5
80%
70% 2
60%
50% o
40% 1
30%
20% 0,5
10%
0
0% MO M1 M3
MO M1 M3 2,30 2,04 1,3

NYHA 1 NYHA 2 NYHA 3 mDonnées manquantes
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Cohorte Marseillaise : biomarqueurs

Troponine (ng/L)

NTproBNP (ng/L)
o0 2500
50
2000
40
1500
30
1000
20
——0
10 500
0 0
MO M1 M3 MO M1 M3
53,32 38,41 12,54 2519 478 609
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Cohorte Marseillaise : Gmax

Gmax repos (mmHg) Gmax Valsalva (mmHg)
80 120
70
100
60
50 80
40 60
30
40
20 ® —0
10 20
0 0
MO M1 M3 MO M1 M3
71 19 18,91 103,26 38,13 33,43
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ORIGINAL ARTICLE

Aficamten for Symptomatic Obstructive
Hypertrophic Cardiomyopathy

v' 282 CMHo, 142 Aficamten vs 140 placebo
A Peak Oxygen Uptake B Change in Peak Oxygen Uptake
224

v FU 24 weeks e 7
I —
= 2 2_ 20
§' E E o

LI . . . ~ . - Aficamten « _

v" Critére principal: change VO2 max a 24 semaines §T 20 - Least-squares
;‘*E § = 104 mean difference:
op . «E L 1.7 ml/kg/min
x= &, P<0.001

v" 10 crité dai $E | €T o054 ‘

Criteres seconaaires &= L Placebo g5
S Tm vg
] c 0.0 -cc@em Ll
s 184 | 3
. . . 2
A Change in Peak Resting Left Ventricular Outflow Tract Gradients C Patients with Improvement of at Least One NYHA Functional Class 0.5+
1 1
100 Washout 100~ I Aficamten M Placebo 0 24 Placebo Aficamten
E_ 90 Weeks since Randomization
P w80
2 E 7] Placebo E No. of Patients
i 60?‘(}\%—#—;\}—{/}\? F gl Aficamten 142 133
£l 1 S Placebo 140 130
SE 40q ¥ S s0-
$9 30 W &
3 § - Aficamten 8 40 ) ) . . )
§5 i § 30 Figure 1. Changes in Exercise Capacity from Baseline to Week 24.
= 10+ =
3 — & 20+ Panel A shows the mean peak oxygen uptake values at baseline and at week 24. Panel B shows the least-squares
0z 463 o160 M 2B 10+ mean estimate of change in the peak oxygen uptake. I bars denote 95% confidence intervals.
g P Ye P
Weeks since Randomization o
No. of Patients 2 4 6 8 12 16 20 24
Aficamten 142 142 141 140 140 140 139 139 139 138
Placebo 140 140 140 139 138 138 136 137 137 135 Weeks since Randomization
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Mavacamten

+ First-in-class, selective inhibitor of cardiac myosin

* Reduces excessive actin-myosin cross-bridges, thus creating
more favorable sarcomere function

HCM sarcomere Sarcomere after mavacamten

= SEQUOIA
HCM

A PHASE 3, MULTI-CENTER, RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED
TRIAL TO EVALUATE THE EFFICACY AND SAFETY OF CK-3773274 IN ADULTS WITH

) . . SYMPTOMATIC HYPERTROPHIC CARDIOMYOPATHY AND LEFT VENTRICULAR
Figure 2: HCM sarcomere. Mavacamten reduces myosin-actin OUTFLOW TRACT OBSTRUCTION

cross bridges. Protocol Amendment 02 dated 10 December 2021 C
Cytokinetics

Teo many
myosin—actin

y . 12 Patients with oHCM =
EXPLORER-HCM: StUdy deSIgn treated with standard of '% Aficamten + SoC '§
care having a resting LVOT- N E &
pris
Patients LVOT gradient > 50 mm Hg and NYHA class Il to Ill symoms, LVEF > 55%, were randomized 1:1 to receive € 230kr[|\rln (;-ITg,Gp:;gVals;Iva ] -§
once-dail | mavacamten (starting dose of 5 mg with a 2-ste titration) or placebo for 30 weeks pea d NYHI-\ CI Ilrll;rllll e E Placebo + SoC S
ani ass
g . Post- Long-Term
sc g Double-Blind Placebo-Controlled Treatment :
3(56:2];; uble-Blin ac;ozle:lr:sro e reatmen T;E;::;lt Ex(‘;&ei{‘ljrté‘;dy
Enrolled 0,0 g QD
o—Z_ _——— - -
> Study Visits
Screen D1 w2 w4 we ws wi2 w16 w20 w24 wag
Weeks 354 -5d 0 4 6 8 12 18 2 2 30 34 38 Echocardiogram 4 [ R L A 4p * A ) 4
‘i Starting dose: 5 mg QD, * * CPET 4 O
10mg KccQ » a4 g gp W W o i 4
Titration at Weeks 8 and 14 R0
2.5mg NYHA 4 c» » 2 A A ~ Ol A A N
Dose Titration rs 2

catment; LVOT,left ventricular outflow ract; NYKA, Ne,
112020:13. dol: 10.1161/C1 120006853, 2. Ol

* Focused echocardiogram

y
3.Olvotto!, etal ESC Congress 2020~ The
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Alcoolisation septale

Hypertophied
septum

Ethanol-induced
infarction

Avant alcoolisation septale Apreés alcoolisation septale
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Me D., 15 ans, MYH7, myomectomie

Pré-opératoire Post-opeératoire

ot . Centre de Référence e
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Quel traitement pour quel patient ?

Patlents With HCM

(Class Ilb)
Obstructive physiology?
See Figure § NO YES
Sraton? lStiIl symptomatic or intolerant/contraindication to beta-blockers
Repeat evaluation as ™ e Verapamil Diltiazem
g & Wox & . (Class 1) ‘ ‘ (Class 1) ‘
Avoid vasodilators and
high-dose diwretics l Still symptomatic

Disopyramide - Mavacamten
(Class I) i (Class lla)
l Still symptomatic

T O eegmee
| ol esc™

ACC/AHA 2024 CM - ESC Guidelines 2023
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Etudes futures ou en cours

1. Etudes sur les CMH obstructives
v" MAPLE-HCM - Phase 3, Randomized, Double-Blind Trial and Safety of Aficamten vs Metoprolol in oHCM

v LEXICON: Phase 3, Randomized, Double-blind, Multicenter Study of Sotagliflozin in oHCM or n-oHCM

2. Etudes sur les CMH non obstructives

v" REDWOOD-HCM: Phase 2,Randomized, Double-Blind Trial and Safety of Aficamten vs placebo in n-oHCM
v ACACIA -HCM - Phase 3,Randomized, Double-Blind Trial and Safety of Aficamten vs placebo in n-oHCM

v" MAVERICK-HCM: Phase 2,Randomized, Double-Blind Trial and Safety of Mavacamten vs placebo in n-oHCM
v" ODYSSEY-HCM: Phase 3,Randomized, Double-Blind Trial and Safety of Mavacamten vs placebo in n-oHCM

v" Ninerafaxstat: phase 2 randomized, cardiac mitotrope

v' Thérapie génique 1st case of gene therapy in sarcomeric HCM (phase 1b, Cleveland 2023)

. Centre de Référence
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Etudes futures ou en cours CMH obstructives

v" MAPLE-HCM - Phase 3, Randomized, Double-Blind Trial and Safety of Aficamten vs Metoprolol in oHCM

v LEXICON: Phase 3, Randomized, Double-blind, Multicenter Study of Sotagliflozin in oHCM or n-oHCM

the Efficacy and Safety of Aficamten Compared to Metoprolol in

A Phase 3, Multi-Center, Randomized, Double-Blind Trial to Evaluate
MAPLE_:* e
o Adults with Symptomatic Obstructive Hypertrophic Cardiomyopathy

‘ - SONATA-HCM: A Randomized, Double-blind, Placebo-controlled,
Le x | CO n Parallel-group, Multicenter Study to Evaluate the Efficacy and Safety
) of Sotagliflozin in Patients with Symptomatic Hypertrophic

Cardiomyopathy

MAPLE-HCM: Presented at the Heart Failure Society of America (HFSA) Annual Scientific Meeting | Cleveland, OH, USA | October 6-9, 2023
SONATA-HCM: Clinical Trial NCT06433050

. Centre de Référence
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Etudes futures ou en cours CMH non obstructives

A Phase 2,Randomized, Double-Blind Trial and Safety of Aficamten vs placebo in n-oHCM

REDWOOD
HCM

ACAC |A%
HCM

A Phase 3,Randomized, Double-Blind Trial and Safety of Aficamten vs placebo in n-oHCM
MAVERICK-HCM: Phase 2,Randomized, Double-Blind Trial and Safety of Mavacamten vs placebo in n-oHCM

ODYSSEY-HCM: Phase 3,Randomized, Double-Blind Trial and Safety of Mavacamten vs placebo in n-oHCM
THERAPIE GENIQUE:
1st case of gene therapy in sarcomeric HCM
(phase 1b, Cleveland 2023)

NINERAFAXSTAT: phase 2 randomized, cardiac mitotrope

Genetic therapies in hypertrophic cardiomyopathy

A Metabolic Shift Toward Glucose Oxidation
~f—
e A S :__‘— ;1’7
EE| o= Paratz ED, Can J Cardiol 2024

3 ~
2 2 -

‘,‘»\\ \ “; -
\‘ 1 Lactate + H*=—{)—Pyruvate
acyl-CoA N
) Ninerafaxstat
Gluco

Acetyl Con—p-oxidation @ | [FEFRITRITAATNY:
Fatty Acid Oxidation

ODYSSEY-HCM: Desai M et al. Heart Failure Congress 2024

Mitochondria
ACACIA-HCM: Clinical Trial NCT06433050
MAVERICK-HCM: Ho CY, J Am Coll Cardiol. 2024

FACULTE DE MEDECINE
DE MARSEILLE

REDWOOD-HCM: Masri A, et al. J Card Fail. 2024
NINERAFAXSTAT: Maron MS, et al. J Am Coll Cardiol. 2024
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Les nouveaux traitements dans les CMH

1. Importance de documenter la cause des symptomes

2. Rechercher l'obstruction par I’échocardiographie avec manceuvre de Valsalva et effort

3. Le traitement conventionnel utilise les bétabloquants/ les anticalciques / le disopyramide

4. Les inhibiteurs de la myosine sont indiqués chez les patients qui restent symptomatiques et obstructifs
5. Le Mavacamten démontre une amélioration spectaculaire des symptomes et de 'obstruction

6. L’Aficamten semble montrer des résultats similaires

7. Leur role dans les CMH non obstructives est en cours d’étude

8. D’autres voies de recherche sont ouvertes !! (Gliflozines, mitotropes, thérapie génique)

Centre de Référence

Vo, ) ) sl ol . .
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La Timone Hospital; Marselille, France

0,4
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Et la CMH Non-Obstructive symptomatique?

» Mavacamten MAVERICK-HCM * Aficamten REDWOOD-HCM
phase 2 trial cohort 4, phase 2 trial

CENTRAL ILLUSTRATION Improvement in Biomarkers of Cardiac Stress and Injury With A B A ~
Mavacamten Treatment - All Patients (N = 40)
3 80
g 3
@ o
g
J
. g 60
Y N A=106
_—
Q B 4073 [3 0 12
9 Week  L—1
Washout
4 =
Cc D

100

J SN
. L !
4 §
f B
7’ N
1 &

» \3;
A ¢
HCM
t LVEDP

| NT-proBNP
1 cTnl

SAQT-AF
g
i

o % A=131 2’-%“"
Ho et al, JACC, 2020 Masri et al, J Cardiac Failure, 2024 -

- Mavacamten phase 3 trial ODYSSEY, under way — Aficamten phase 3 trial ACACIA, coming soon



* Sotagliflozin SGLT1i & SGLT2i in
diabetic pts with nOHCM 4 pss,

Autres médicaments de |la CMH Non-Obstructive?

open-label, 6 months)

* Ninerafaxstat phase 2 trial, a novel cardiac

mitotrope, enhances cardiac energetics, 67 pts FU 12 w

USTRATION Ninerafaxstat, A Novel Cardiac Mitotrope: Mechanism of Action in Nonobstructive

LL
Hypoﬂrophk Cardiomyopathy

A‘,’ Metabolic Shift Toward Glucose Oxidation

p <0.001 p= 0 801
p<0001 p= 0796 - p<0001 p=0.788 ]
2 !
g, :. z .
e « i !
5 3w | B |
e g “'
S “;
SGLT2i Arm Control Arm SGLT2i Arm Control Arm SGLT2i Arm Control Arm
Mitochondria
p <0.001 g' P00t p=0.765 p<0.001 p=0.887 |
" e B ATP yield per unit
2" 5., g- of oxygen consumed
g i E
< o g‘ Glucose 4+ 4+ +
T F " Palmitate 4+ +
£, s . Maron MS et al, JACC 2024 |
. 2
E C Energy generation and
myocardial efficiency
SGLT2i Arm Control Arm SGLT2i Arm Control Arm SGLT2i Arm Control Arm
| Diastolic function

line M At 6 months

Subramanian et al, AJC, 2023

> Sotagl iflozin phase 3 trial (Lexicon lab), coming soon L

s

N

X

r

efficiency

1 Improved ventilatory

I

Improved KCCQ-CSS
in patient with abnormal
values at baseline




Et I'edition génique / thérapie génique ?

New therapeutic strategies
ARNIi, microRNA, ASO antisense
oligonucleotide, gene therapy

The Principle of Gene Therapy

~ Nucleus

| I:M

Therapeutic
Transgene

Therapeutic
©a, @ Protein

A
TENAYA

THERAPEUTICS

Tenaya Therapeutics Doses First Patient in the MyPeak-1™ Phase 1b Clinical Trial of TN-201 for the
Treatment of MYBPC3-Associated Hypertrophic Cardiomyopathy

October 5, 2023

- 1st case of gene therapy in sarcomeric HCM
(phase 1b, Cleveland) in human, October 2023 ++

-> [Towards precision medicine related to etiology-directed thera‘py




CMH « simple » CMH obstructive

Pas de complication
Dysfonction diastolique

Pas de traitement ++
Inhibiteur calcique / BB / diurétique

Tres bon pronostic

CMH restrictive / dysfonction VG

Evolution insuffisance cardiaque
réfractaire

TRT de la dysfonction VG
Transplantation ++

Mauvais pronostic



L’insuffisance cardiaque dans les CMH

@ Obstruction symptomatique - FEVG normale

v obstruction sous-aortique
v dysfonction diastolique
v insuffisance mitrale

@ CMH évoluée « restrictive »

Fibrose myocardique
Régression de ’hypertrophie
Régression de l'obstruction
Diminution de la FEVG
Dilatation OG

Profil restrictif et HTAP
Elévation du BNP / NT-proBNP

SN NE VL NENEN

P e

%7y (Aix Marseille

09/07/2010 07:54:21
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v' Patient toujours symptomatique
v' Sous traitement maximal

v' Avec obstruction persistante

e

CMHo: indications d’un traitement interventionnel

Aix--Marseille
universite

SRT to improve symptoms is recommended in
patients with a resting or maximum provoked LVOT
gradient of >50 mmHg who are in NYHA/Ross

functional class IlI-1V, despite maximum tolerated
697-702

@ESC

European Society
of Cardiology

medical therapy.

SRT should be considered in patients with recurrent

exertional syncope caused by a resting or maximum lla C @ ESC
provoked LVOTO gradient >50 mmHg despite European OS;ycietv
optimal medical therapy.®®*/""~"13

1. In patients with obstructive HCM who remain d

performed at experienced HCM centers,t is recom- Pty

symptomatic despite GDMT, SRT in eligible patients; v American
Association.
mended for relieving LVOTO (Tables 4 and 5).'®

Centre de Référence
& Constitutif des FACULTE DE MEDECINE
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Et le risque rythmique alors?

ESC guidelines 2023

Age
EUROPEAN
SOCIETY OF
CARDIOLOGY® Maximum
LV wall
thickness
Left atrial

size

Max LVOT
gradient

HCM Risk-SCD Calculator

19 Age at evaluation

Years
35 mm Transthoracic Echocardiographic measurement
38 mm Left atrial diameter determined by M-Mode or 2D

echocardiography in the parasternal long axis plane at
time of evaluation

The maximum LV outflow gradient determined at rest
And with Valsalva provocation (irrespective of concurrent
ghedical treatment) using pulsed and continuous wave
Doppler from the apical three and five chamber views.
Peak outflow tract gradients should be determined using
the modified Bernouilli equation: Gradient= 4V *, where
V is the peak aortic outflow velocity

mmHg

History of sudden cardiac death in 1 or more first degree

Family His- 5 No O Yes
tory of SCD - relatives under 40 years of age or SCD in a first degree
relative with confirmed HCM at any age (post or ante-
mortem diagnosis).
Non-sustai- | o @ Yeg 3 COnsecutive ventricular beats at a rate of 120 beats per
ned VT minute and <30s in duration on Holter monitoring
(minimum duration 24 hours) at or prior to evaluation.
Unexplained No O Yes History of unexplained syncope at or prior to evaluation.
syncope )
Risk of
SCDat5 7.53
years (%):
ESC reco-
mmen- ICD should be considered
dation:

ESCPOCKET GUDELNES

et g caiing:

History
2D and Doppler echocardiogram
Ambulatory ECG
Symptom limited exercise test

Primary prevention

NSVT
Family history of SCD
LV systolic function
Extent of myocardial scar

l

Low risk N
S-year risk <4% HCM-risk scores

Intermediate risk
a
2| clinical risk factors S-year risk 24 to <6%

! ]

ICD ICD
(Class lIb) (Class I1b)
Secondary prevention
Cardiac arrest due toVT or VF

Spontaneous sustained VT
causing syncope or

haemodynamic compromise
AND
Life expectancy 2| year

...
»w (Aix Marseille

®

ICD shared
decision
(Class lla) making
1D
g (Class 1) v,

High risk
5-year risk 26%

Centre de Référence
Constitutif des
Cardiomyopathies

@®Eesc—

FACULTE DE MEDECINE
DE MARSEILLE




Traitements de la CMHo : questions non résolues

1. Quel médicament pour quel patient ?

2. Cardiomyopathies non obstructives ?

3. Amélioration du pronostic rythmique par les inhibiteurs de la myosine ?

Primary prevention History
2D and Doppler echocardiogram
Ambulatory ECG
HCM Risk-SCD Calculator ymptom imiced exercie test
Age 19 Age at evaluation
EUROPEAN Years - N
SOCIETY OF i ) ) : ESCPOCKET GUIDELINES
CARDIOLOGY® Maximum 35 mm 7 e 9rap! et K b
LV wall
thickness
Left atrial 35 mm Left atrial diameter determined by M-Mode or 2D K e
i iography in the p long axis plane at m@ o o
time of evaluation ~ EESEEEEEAT amily history of
LV systolic function
Max LVOT P maximum LV outflow gradient determined at rest Extent of myocardal scar
gradient .o with prov (irespective of
9 edical treatment) using pulsed and continuous wave I
Doppler from the apical three and five chamber views.
Peak outflow tract gradients should be ined using Low risk |, HCM-rim A High risk
the modified Bernouilli equation: Gradient= 4V *, where S-year risk <4% ; S-year risk 26%
V is the peak aortic outflow velocity I I
Family His- History of sudden cardiac death in 1 or more first degree S—
tory of SCD ® No OrYes relatives under 40 years of age or SCD in a first degree ST cineal ek actorst ; lntemidla:e m(k6 .
relative with confirmed HCM at any age (post or ante- -year risk 24 to <o%
mortem diagnosis). I l
Non-sustai- — o ) yeg 3 cONSecutive ventricuiar beats at a rate of 120 beats per o) I o shared
ned VT - minute and <30s in duration on Holter monitoring decision
init i i i (Class Ilb) (Class Ilb) (Class Il
(minimum duration 24 hours) at or prior to evaluation. (Class Ib (Class ) (Clssll) making
Unexplained No O Yes History of unexplained syncope at or prior to evaluation.
syncope : Secondary prevention
Cardiac arrest due toVT or VF
Spontaneous sustained VT P
Risk of causing syncope or ICD
SCDat5 7.53 haemodynamic compromise (Classl)
years (%): T
i 2
ESC reco- Life expectancy 2| year
mmen- ICD should be considered )
dation: @ ESC

FACULTE DE MEDECINE
DE MARSEILLE
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Myosin Inhibition in Patients With m
Obstructive Hypertrophic

Cardiomyopathy Referred for

Septal Reduction Therapy

Milind Y. Desai, MD, MBA, " Anjali Owens, MD,” Jeffrey B. Geske, MD,” Kathy Wolski, MPH,"™ Srihari S. Naidu, MD,’
Nicholas G. Smedira, MD, MBA,** Paul C. Cremer, MD, MS,** Hartzell Schaff, MD," Ellen McErlean, RN, MSN,™
Christina Sewell, RN,"™ Wanying Li, PsD, Lulu Sterling, PxD,’ Kathy Lampl, MD,’ Jay M. Edelberg, MD, PxD,’

Amy J. Sehnert, MD,’ Steven E. Nissen, MD"*

Fiouns 3 ¥ Etfeay Week16
A
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o
=
E
E 60 /‘\
o +—H
e
o
: — 1
220 \f
3 1
g LVOT difference (at rest)
-33.4 mm Hg (95% Cl: -42.3 to -24.5), P < 0.001
o T T T T T
o 4 8 12 16
Weeks Since Randomization
Treatment Groups (N)
~+-Placebo 56 54 54 53 53
-~ Mavacamten 56 56 55 55 55
B
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=
=
£ s i
]
3 60
e
£ S—
2
g -
bt T
g 1
2 20
! LVOT difference (by Valsalva)
-47.6 mm Hg (95% Cl: -58.2 to -37.0), P < 0.001
o T T T T T
o 4 8 12 16
Weeks Since Randomization
Treatment Groups (N)
-o- Placebo 56 54 54 53 53
-~ Mavacamten 56 56 55 55 55

VALOR-HCM (Mavacamten

CENTRAL ILLUSTRATION of Action of

HCM Sarcomere HCM Sarcomere with Mavacamten

1) g L\

a Cardiac Myosin Inhibitor

* Hypercontractility + Reduces myosin-actin cross bridges
« Impaired relaxation + Attenuates hypercontractility and
« Altered myocardial energetics improves compliance and energetics
Patients Who Underwent SRT or Patients Who Improved
Remained Guideline Eligible for SRT by 0, 21, or 22 NYHA Class
100+ ~ 10
82% g
2 754 = g 75- =
3 63%
: :
%5 50 g 50
i 7 |
§ 254 18% é 25+ i 1%
-
4 2%
Mavacamten Placebo Mavacamten Placebo
(n=56) (n=56) (n=56) (n=56)

-Gug‘el!lne Eligible [ Guideline Ineligible [ 'None [ 21Class Jll22Class
or

Desal MY, et al. J Am Coll Cardiol. 2022:80(2):95-108.

Mechaniiam of action (top) and key results of the VALOR-HCM tal (bottom). The was 3 double-blind, placebo-controlied trisl demanstating that at 16 weeks, 3
© of 2 ia archo. "] theapy (SRT) vs the mavacamen patents. in additon, 3

in New Yodk Heart Assocation (NYHA) functional class vs placdba.
ive HCM Who A Eligible for Septal

« of patients in the had at least 1 dms
HOM — hypertraphic cardiomyopathy; VALOR-HCM — A Study to Evdluste in Aduits With ic 0
feduction Therpy.
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