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PROFILS & RISQUES DES CMH
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PREVENTION DE LA MORT SUBITE

Interventions Impacting Sudden Death Risk in Hypertrophic Cardiomyopathy
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TRAITEMENT MECANIQUE DE L'OBSTRUCTION

Myomectomie Alcoolisation septale
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UN ESSAI RANDOMISE POUR LES CMHO

Theoretical Surgical Myectomy vs.

Alcohol Septal Ablation Trial

L 34 0 OD HCM Patients
Y — % he-Sareoned Conclusions and Future Perspectives

e Clinically Eligible: . . .
(73,400 (10%)) Obstruction & Severe An adequately powered randomized trial comparing long-
P s Refractory Symptoms

— term benefits of myectomy and ASA in severely symptom-
E—' . ~30% IEXAEson i atic patients with obstructive HCM is not feasible and
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Survival After Septal Reduction in
Patients >65 Years Old With
Obstructive Hypertrophic Cardiomyopathy

Septal Myectomy (SM) Alcohol Septal Ablation (ASA)
N =3,680 N =1,999

Higher complications up to 3 months following
SMvs ASA

Need for redo SRT after SM vs ASA
(HR: 0.10, 95% Cl: 0.0607-0.1915, P < 0.0017)

Both SRT reduced HF readmission burden
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Survival After Septal Reduction in
Patients >65 Years Old With
Obstructive Hypertrophic Cardiomyopathy

Adjusted Early (<2 Years) Survival in Elderly Adjusted Late (>2 Years) Survival in Elderly
Patients Undergoing SRT Patients Undergoing SRT
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APPROCHE PHENOTYPIQUE

= @ o= Hypertrophie ventriculaire gauche
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SPECTROSCOPIE PAR RESONNANCE DU PHOSPHORE

A Normal B Compensated LVH C LVH with Failure
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Metabolic Modulator Perhexiline Corrects Energy
Deficiency and Improves Exercise Capacity in Symptomatic
Hypertrophic Cardiomyopathy

Perhexiline
Modulateur métabolique, inhibiteur de la carnitine palmitoyltransférase 1.

Perhexiline Group Placebo Group
Parameter Baseline Follow-Up Baseline Follow-Up P, ANCOVA
S a— Metabollt; exercise parameters
v/\ Peak Vo,, mL-kg~'-min~’ 22.2+0.2 24.3+0.2 23.6+0.3 22.3+0.2 0.003*
- Vo,-AT, mL - kg~ - min~" 16+0.11 15+0.1 17+0.23 16+0.15 0.85
22008 VeNico, slope 30+0.12 32+0.12 30+0.23 32+0.3 0.99
([ o B | Myocardial energetic status
M ] v PCr/ATP ratio 1.27+0.02 1.73+0.02 1.29+0.01 1.23%=0.01 0.003*
UV VYT AA W AVl Symptomatic status
‘ b MLHFQ score 36+0.94 28+0.75 7121 34+1.25 <0.001*
LV systolic function (at rest and
during exercise), %t
Resting EF 68+0.51 67+0.49 66+0.46 65+0.42 0.22

Exercise EF 72%0.75 69+0.45 73+0.56 75%0.39 0.07
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Randomized controlled trial of perhexiline on
regression of left ventricular hypertrophy in
patients with symptomatic hypertrophic
cardiomyopathy (RESOLVE-HCM trial)

| RESOLVE-HCM TRIAL TIMELINE |
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ClinicalTrials.gov Identifier: NCT04426578

Recruitment Status @ : Recruiting
First Posted @ : June 11, 2020

Last Update Posted © : March 11, 2021

Ananthakrishna R, et al. Am Heart J. 2021;240:101-113



ETUDES EN COURS

Trientine
Chélateur sélectif du cuivre
(Effets sur la réponse hypertrophique chez I'animal)

The Efficacy and Mechanism of Trientine in Patients With Hypertrophic Cardiomyopathy (TEMPEST)

ClinicalTrials.gov Identifier: NCT04706429

Recruitment Status @ : Recruiting

Last Update Posted @ : March 17, 2021

Eléclazine
Inhibiteur sélectif du courant sodique tardif
Effect of Eleclazine (GS-6615) on Exercise Capacity in Subjects With Symptomatic Hypertrophic Cardiomyopathy (LIBERTY-HCM)

ClinicalTrials.gov Identifier: NCT02291237

Status @ : Terminated

First d @ : November 14, 2014
] S\ [ ] Resu rst Posted @ : March 22, 2018
Hépitaux de Toulouse Last Update Posted € : September 24, 2018
] [ ] [ ]

www.clinicaltrials.gov



APPROCHE PHENOTYPIQUE

= @ o= Cardiomyopathie hypertrophique obstructive
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2014 ESC Guidelines on diagnosis and
management of hypertrophic cardiomyopathy

Recommendations on medical treatment of LVOTO

Class* Level®

Recommendations

Non-vasodﬁating B-blockers,
titrated to maximum tolerated
dose, are recommended as first-
line therapy to improve
symptoms in

patients with resting or
provoked® LVOTO.

Verapamil, titrated to maximum
tolerated dose, is recommended
to improve symptoms in
patients with

resting or provoked® LVOTO,
who are intolerant or have
contraindications to B-blockers.

Disopyramide, titrated to
maximum tolerated dose,® is
recommended in addition to a B-
blocker (or, if this is not
possible, with verapamil) to
improve symptoms in

patients with

resting or provoked® LVOTO.

Recommendations

Class* Level®

Disopyramide, titrated to
maximum tolerated dose,* may
be considered as monotherapy
to improve symptoms in
patients with

resting or provoked®’ LVOTO
(exercise or Valsalva
manoeuvre) taking caution in
patients with—or prone to—AF,
in whom it can increase
ventricular rate response.

Elliott PM, et al. Eur Heart J 2014;35:2733-2779




Randomized Trial of Metoprolol in
Patients With Obstructive
Hypertrophic Cardiomyopathy

Randomization End of Trial
1. Period 2. Period
s I -
B-blocker therapy/ Wash- out )

verapamil out

-

Weeks -4 -2 0 2 3 5 6

Screening Baseline 1. Examination 2. Examination

Metoprolol QD and titration 50,100, or 150 mg 50, 100, or 150 mg
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Randomized Trial of Metoprolol in
Patients With Obstructive
Hypertrophic Cardiomyopathy
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Other genetic and
non-genetic causes

MYL3
TPMI

TNNI3

TNNT2

MYH7

Sarcomeric protein « Amyloidosis
gene mutation » Familial ATTR
40-60%

MYBPC3
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ESC 2014 Guidelines

Sarcomeric protein
gene mutation

Our population
_— 48% Fabry's disease
Other %’,‘gﬁ%
Unknown
MYH7
Sarcomeric

Hypertensive HCM _

HCM
MYBPC3

Amyloidosis

Beneyto M, et al. Open Heart. 2021;8:e001462
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CMH OBSTRUCTIVE

Mavacamten
Modulateur de la B-myosine cardiaque réduisant |I’"hypercontractilité myocardique

HCM Sarcomere HCM Sarcomere with Mavacamten

V' se
MY"’Si{ \ﬂ Myosin ‘e

heavy chain

light chain

» Hypercontractility « Reduces myosin-actin cross bridges
« Impaired relaxation « Attenuates hypercontractility and
« Altered myocardial energetics improves compliance and energetics
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Mavacamten for treatment of symptomatic obstructive
hypertrophic cardiomyopathy (EXPLORER-HCM):
a randomised, double-blind, placebo-controlled, phase 3 trial

251 patients symptomatiques (NYHA Il ou lll) avec une obstruction > 50 mmHg.

Critére principal : augmentation de la VO2max de 1,5 mL/kg/min et amélioration d’une classe NYHA ou
augmentation de la VO2max de 3 mL/kg/min sans dégradation de la classe NYHA

Suivi 30 semaines
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Mavacamten for treatment of symptomatic obstructive
hypertrophic cardiomyopathy (EXPLORER-HCM):
a randomised, double-blind, placebo-controlled, phase 3 trial

37% des patients sous mavacamten contre 17% sous placebo ont atteint le critére primaire
(différence +19,4%, 1C95% 8,7 to 30,1; p=0,0005)
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Mavacamten for treatment of symptomatic obstructive
hypertrophic cardiomyopathy (EXPLORER-HCM):
a randomised, double-blind, placebo-controlled, phase 3 trial

NYHA functional class
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Myosin Inhibition in Patients With
Obstructive Hypertrophic
Cardiomyopathy Referred for

Septal Reduction Therapy
Patients Who Underwent SRT or
Remained Guideline Eligible for SRT

Mavacamten (n = 56)

2.5, 5,10, or 15 mg once a day 82%

77%
754

Randomized Double-Blind Placebo-Controlled Treatment (16 Weeks)

n=112

Percent of Patients

Placebo (n = 56) 50
16 Weeks 25
10 mg, 5 mg, 15 mg, 10 mg, Ma("’lafi."g;e" ':}ffgg‘)’
2.5mg 5mg, 2.5 mg z =
Titration at Weeks 8 and 12 = Guge_rline Eligible [ Guideline Ineligible
or
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Mavacamten in Patients With Hypertrophic Cardiomyopathy

Referred for Septal Reduction
Week 56 Results From the VALOR-HCM Randomized Clinical Trial

SRT composite at baseline and weeks 16, 32, and 56
100

- [l Baseline
5 30 [ Week 16
£ 80
CJ
> D Waek 52 = ® Mavacamten
2 [] Week 56 £ ® Placebo to mavacamten
=R 60- E
S0 . 60
S 3
£2 N I
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£6 40+ g 40
o B
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b =
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Original mavacamten group Placebo crossover group
(n=56) (n=52) Time since randomization, wk
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2023 ESC Guidelines for the management
of cardiomyopathies

e
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v (Is II)
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Arbelo E, et al. Eur Heart J. 2023



Myosin Inhibition and Left Ventricular Diastolic
Function in Patients With Obstructive
Hypertrophic Cardiomyopathy Referred for Septal
Reduction Therapy: Insights From the VALOR-

HCM Study
Stage | I
60 Stage Il
Stage Il I
8 (15.7) 1(2.0)
50~ T 2 (4.3) 1(2.1)
_ I

13 (25.5)
40

18 (38.3) 17 (36.2)

15 (29.4)
30~

20

Mavacamten n(%) Placebo n(%)
= 3 - Baseline Week 16 Baseline Week 16

Hépitaux de Toulouse Total (n) 51 51 47 47
= = = Cremer PC et al. Circ Cardiovasc Imaging. 2022;15:e014986



Mitral Inflow E/A Ratio
N

Myosin Inhibition and Left Ventricular Diastolic
Function in Patients With Obstructive
Hypertrophic Cardiomyopathy Referred for Septal
Reduction Therapy: Insights From the VALOR-

HCM Study
Mitral Inflow E/A Ratio from Baseline to Week 16 Average Ele’ Ratio from Baseline to Week 16
40-
N=853 094 N=%0 N=35 p=0.88 N=53
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Cremer PC et al. Circ Cardiovasc Imaging. 2022;15:e014986



L

Left Atrial Volume Index (mL/m¢)

Myosin Inhibition and Left Ventricular Diastolic
Function in Patients With Obstructive
Hypertrophic Cardiomyopathy Referred for Septal
Reduction Therapy: Insights From the VALOR-

HCM Study
Left Atrial Volume Index (mL/m?) from Baseline to Week 16
80 N=%65 n? N=5% N=54
p=063 p=0.046
]
@ e
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50+ .
25-
® s}
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0 L] T
0 Placebo Mavacamten
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Tricuspid Regurgitant Velocity (cm/s)

Tricuspid Regurgitant Velocity from Baseline to Week 16

N=42 N=38 N=38 N=45
p=0.17 p=0.006
— . -
- —
[a)
o
R . LS
(8]
a
(s)
® sl
o a
L
Plac;ebo Mavaéan'ten

Cremer PC et al. Circ Cardiovasc Imaging. 2022;15:e014986



Evaluation of Mavacamten in
Symptomatic Patients

With Nonobstructive
Hypertrophic Cardiomyopathy
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Phase 2 Study of Aficamten in
Patients With Obstructive
Hypertrophic Cardiomyopathy

100~ f Treatment = Washout
80
~ 80+
9 »\3 70-
a 60 <
E 40+ E‘ -
‘l'-" o 50.. ____________________________
e 20- Dose Reduction Threshold
= — 40- T T T T T 1
Pooled Aficamten Aficamten 0 2 4 6 8 10 12
Placebo Cohort 1 Cohort 2 Weeks
Group
Panel C Key: Panel A, B, and D Key:
Il Complete: Resting LVOT-G <30 + Valsalva LVOT-G <50 mm Hg =&-= Pooled placebo group (n=13)
I Partial: Resting LVOT-G <30 + Valsalva LVOT-G =50 mm Hg == Aficamten cohort1(n =14)
I None: Resting LVOT-G 230 + Valsalva LVOT-G 250 mm Hg == Aficamten cohort 2 (n =14)
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ETUDES EN COURS

Aficamten
Modulateur de la B-myosine cardiaque
CY 6031 Study Will Evaluate the Effects of Treatment With Aficamten (CK-3773274) Over a 24-week Period on Cardiopulmonary Exercise
Capacity and Health Status in Patients With Symptomatic oHCM (SEQUOIA-HCM)

ClinicalTrials.gov Identifier: NCT05186818

Recruitment Status @ : Recruiting

Last Update Posted @ : January 9, 2023

- 2 -
Hoépitaux de Toulouse
= = = www.clinicaltrials.gov
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MALADIE DE FABRY

Enzymothérapie de substitution :
apport exogene pour tous les patients

plasma membrane

Golgi
apparatus

early/late
endosome

O

earty/late
endosome
native protein Iysosome
conformation

Molécule chaperon :
restauration de l'activité endogene
chez les patients avec mutations sensibles

plasma membrane

Golgi
apparatus

misfolded
protein

early/late
endosome

native protein
confarmation

eariy/late
endosome

lysosome

Parenti G, et al. EMBO Mol Med. 2009;1:268-79



Oral pharmacological chaperone migalastat
compared with enzyme replacement therapy
in Fabry disease: 18-month results from the
randomised phase Il ATTRACT study

52 patients (34 dans le groupe migalastat et 18 dans le groupe enzymothérapie substitutive)
Critere principal : masse ventriculaire gauche indexée mesurée en ETT

Suivi 18 mois

Baseline
Parameter mean

Change from baseline
to month 18
(95% C1)

Migalastat: LVMi (g/m’)
All (n=33) (% abnormal) 953 (39)

LVHt at baseline (9 females and 116.7
4 males)

ERT: LVMi (g/m?)

All (n=16) (% abnormal) 929 (31)

LVHt at baseline (n=5) 123.3

(1 female and 4 males) (100%)
&Y"n ]

Hoépitaux de Toulouse

-6.6(-11.0t0 -2.2)*
—8.4 (-15.7 10 2.6)

-2.0(-11.0to0 7-0)
45 (209 to 30.0)

Composite clinical outcome: number of patients (mITT
population)

Component Migalastat (n=34) ERT (n=18)
Renal 8 (24%) 6 (33%)

1Proteinuria (6), |GFR (2) tProteinuria (4), |GFR (3)
Cardiac 2 (6%) 3 (17%)

Chest pain, VT/chest pain  Cardiac failure, dyspnoea, arhythmia
CNS 0 (0%) 1(6%)

TIA

Death 0 (0%) 0 (0%)
Any 10 (29%) 8 (44%)

Hughes D, et al. J Med Genet. 2017;54:288-296



Pegunigalsidase alfa, a novel PEGylated enzyme replacement
therapy for Fabry disease, provides sustained plasma
concentrations and favorable pharmacodynamics: A 1-year
Phase 1/2 clinical trial

100000 9
-0-0.2 mg/kg -+- 1.0 mg/kg -+~ 2.0 mg/kg 8 |
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g 10 4 Pegunigalsidase alfa plasma levels 2 |
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ETUDES EN COURS

Pegunigalsidase
Enzymothérapie substitutive végétale
Extension Study of 1 mg/kg Pegunigalsidase Alfa in Patients With Fabry Disease

ClinicalTrials.gov Identifier: NCT03566017

Recruitment Status @ : Enrolling by invitation
First Posted @ : June 21, 2018

Last Update Posted @ : February 21, 2022

Lucerastat
Enzymothérapie substitutive orale
Efficacy and Safety of Lucerastat Oral Monotherapy in Adult Subjects With Fabry Disease (MODIFY)

ClinicalTrials.gov Identifier: NCT03425539

Recruitment Status @ : Completed

- 3 ™ Last Update Posted @ : October 29, 2021

Hoépitaux de Toulouse
= = = www.clinicaltrials.gov
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The Impact of Patients With Cardiac
Amyloidosis in HFpEF Trials

HFpEF Selected Trials and their LVEF threshold as theirinclusion criteria

SENIOR

PEP-CHF

CHARM-PRESERVED !

| PRESERVE
TOP-CAT
EDIFY
PARAGON

DIG-PEF

I LVEF >35% | 2009
LVEF 240% | 2006

: LVEF >40% | 2003

2008

2010

LVEF 245% ST

2019

i | LVEF>a5% 2006

Subgroups of CA patients determinedaccordingto LVEF

cut-off value of HFpEF trials

227CA
77T AL, 61 ATTRv, 89 ATTRwt
80 AL, 67 ATTRv, 93 ATTRwt

270CA
86 AL, 74 ATTRv, 110 ATTRwt

285CA
87 AL, 78 ATTRv, 120 ATTRwt

317 CA
98 AL, 87 ATTR, 132 ATTRwt

Oghina S, et al. J Am Coll Cardiol HF 2021;9:169-178



AMYLOSE CARDIAQUE A TRANSTHYRETINE

Transthyretin ‘

mRNA
f Protein = —
Production Misfolded Monomers
Monomer Tetramer

T

Inhibition Tetramer Stabilization g‘fm Amyloid Fibrils
Inotersen AG10 Tafamidis .
Patisiran Difunisal  Tolcapone PRX004

a

Removal of Transthyretin Wi —
Amyloid Deposits "1
NI006 PRX004 ' :
4 Soft Tissue al Kidney Heart

Gastrointestinal
Tract

Peripheral/
Autonomic

Nervous System
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STABILISATEURS DU TETRAMERE

Tafamidis
Stabilisateur du tétramere

@) ¢ Stabilizers:
A0 diflunisal,
‘ tafamidis
----------- > —_— —
)

Suppression S 7 No=r
of dissociation

Tetramer Monomers N Eioicac Oligomers

monomers
EXTRACELLULAR SPACE

Amyloid
fibril
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Tafamidis Treatment for Patients
with Transthyretin Amyloid Cardiomyopathy

441 patients
Critere principal : mortalité et hospitalisations pour insuffisance cardiaque
Suivi 30 mois

1.0+

0.9+

0.8
Pooled tafamidis
0.7
0.6
0.5 Placebo

0.4+

Probability of Survival

0.3+

0.2+

01 Hazard ratio, 0.70 (95% Cl, 0.51-0.96)

0.0 T I I T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33

- e ] Months since First Dose
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Tafamidis Treatment for Patients
with Transthyretin Amyloid Cardiomyopathy

Change from Baseline in KCCQ-OS Change from Baseline in 6-Minute Walk Test
© 0 o Pooled tafamidis T 04
= : t T <
@ \\%_,\_‘_ = -30+ — Pooled tafamidis
& { b T
£ -10- & -60 $
€ :
a° T
] )
i — | —
U _20- £ -120
c (¥]
8 c
= Placebo 3 _1504 Placebo
wv =
-~ wv
-30 T T T T 1 = -180 T T T T 1
0 6 12 18 24 30 0 6 12 18 24 30
Month Month
= N =
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Efficacy and safety of tafamidis doses in the
Tafamidis in Transthyretin Cardiomyopathy

Clinical Trial (ATTR-ACT) and long-term
extension study

Mortalité totale

ATTR-ACT combined with LTE Tafamidis 80 mg  Tafamidis 20 mg
median follow-up 51 months 0 (n=176) (n =88)
Hazard ratio (95% ClI) o
o
Z E
Unadjusted } - | 0.700 (0.501-0.979)" ‘3 2 -1000-
QV
. ) N , . = 8
Age-adjusted I - | 0.612 (0.433-0.865) Z0
=g
. . o & -20004
NT-proBNP-adjusted b = | 0.639 (0.455-0.898) - e
T O
F =
6MWT-adjusted F———&— 0.701 (0.496-0.991)" o8
3 § —3000-
£
Age/NT-proBNP/6MWT-adjusted | g i 0.571 (0.395-0.827)" wn £ L
- LS mean (SE) difference, —1170.51 (587.31)
I 1 1 -
0.4 0.8 1.6 —4000- F=0.04s8

L <
~ rd

= L = Favours 80 mg Favours 20 mg
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OLIGONUCLEOTIDES

Normal transthyretin synthesis Inotersen Patisiran
Wild-type TTR Mutant TTR Wild-type TTR Mutant TTR Wild-type TTR Mutant TTR
Transcription 1 Transcription 1 Transcription l
Y Y
Wild-type TTR mRNA Mutant TTR mRNA Wild-type TTR mRNA Mutant TTR mRNA Wild-type TTR mRNA Mutant TTR mRNA
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NUCLEUS

5 S\
N~ 1 T - i =
N \\ '(/ notersen ~— T
SN — s > TE

S e —— >4 5 P‘%%—' 3 ;é%‘ RNA-induced

silencing complex

S N R =
> | l zg%w .

mRNA cleavage

mMRNA avallable s & —
fortranslatlon 7 - S -

&= LS -
2 #*  mRNA degradation -
RS R = N == ~N S
N ——

c\ mRNA degradation -.o

crTopLAsM M‘?—/’mltm\ ot T /

translation greatly reduced

| e |

Hépitaux de Toulouse

™ ™ ™ Buxaum JN. N Engl J Med 2018;379:208



¥

Hépitaux de Toulouse

LS Mean (SEM) Change
from Baseline at 18 Months

Mean LV Wall Thickness (mm)
(P=0.017)

Effects of Patisiran, an RNA Interference
Therapeutic, on Cardiac Parameters in Patients With
Hereditary Transthyretin-Mediated Amyloidosis
Analysis of the APOLLO Study

.. we g
—0.1](0.33)
-1.0[(0.19)

Patisiran Placebo
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(P=0.044)
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Alnylam Reports Positive Topline Results from APOLLO-B Phase 3
Study of Patisiran in Patients with ATTR Amyloidosis with
Cardiomyopathy

360 patients : 181 dans le bras Patisiran et 179 dans le bras placebo

Suivi : 12 mois

Primary Endpoint: Patisiran Demonstrated Significant Clinical Benefit
in Functional Capacity (6-MWT) Compared to Placebo at Month 12

Change from Baseline in 6-MWT?2

10+
! -0.81 -8.15
Better P 58s (-8.80, 8.00) (~16.42, 1.50)
o 04 (~16.50, 0.85)
SE | temss=saee
O o N
— -4 T T~ ; .
o - O Tt HL estimate of median
2 0 = e difference (95% CI):
W 3 8 204 1390,150 L TTIsa_ 14.693 (0.693, 28.692)
orse ~ -13.20 =
e £ 4 2 -21.35 p=0.0162
&9 (519.5,=1:13) (~34.05, —7.52)
T 304
@
=
—40
T T T 1
0 6 9 12
Time (months)
== Placebo —@— Patisiran
N evaluable
Placebo 178 178 178 178
L ‘Y’» L Patisiran 181 181 181 181
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Alnylam Reports Positive Topline Results from APOLLO-B Phase 3
Study of Patisiran in Patients with ATTR Amyloidosis with
Cardiomyopathy

360 patients : 181 dans le bras Patisiran et 179 dans le bras placebo
Suivi : 12 mois

Secondary Endpoint: Patisiran Demonstrated Significant Clinical
Benefit in Health Status and Quality of Life (KCCQ-OS) Compared to
Placebo at Month 12

Change From Baseline in KCCQ-0S using MMRM?

Better ks 0.300
) 113 s (1.263)
c (1.110)
s 0
< - ===
52 | T ___
S e LS mean (SEM) difference:
o 3 S~al 3.709 (1.796)
#3 2 1087 Sy =0.0397
Worse c g (1.108) Ssee -3.408 p=0.
3= 2706 1= === __ .
£ (1.191) —_—
9
L} T T 1
0 6 9 12
Time (months)
-4~ Placebo —@— Patisiran
N evaluable
- L - Placebo 178 170 167 164
Hépitaux de Toulouse Patisiran 181 169 170 170
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Alnylam Reports Positive Topline Results from APOLLO-B Phase 3
Study of Patisiran in Patients with ATTR Amyloidosis with

Cardiomyopathy

All-Cause Mortality During the 12-Month Double-Blind Period2®

109

=== Placebo: n=178, 10 deaths
Patisiran: n=181, 4 deaths

6 HR=0.355 (0.110, 1.138)

Cumulative mortality (%)
(6)]
1

4- ===
1
34 il
5 :.__l —
1 . -j—'
—
0 -
L) 1 1 1 1
0 3 6 9 12
T Time on study (months)
Placebo 178 (0) 178 (0) 177 (1) 173 (5) 170 (8)
- ° - Patisiran 181 (0) 181 (0) 180 (1) 178 (3) 176 (4)
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ETUDES EN COURS

Vutrisiran

ARN interférent
HELIOS-B: A Study to Evaluate Vutrisiran in Patients With Transthyretin Amyloidosis With Cardiomyopathy

ClinicalTrials.gov Identifier: NCT04153149

Recruitment Status @ : Active, not recruiting
First Posted @ : November 6, 2019

Last Update Posted @ : March 8, 2022

Eplontersen
ARN anti-sens
24 Month Open Label Study of the Tolerability and Efficacy of Inotersen in TTR Amyloid Cardiomyopathy Patients

ClinicalTrials.gov Identifier: NCT03702829

Recruitment Status @ : Active, not recruiting
First Posted @ : October 11, 2018

- 0 - Last Update Posted @ : December 7, 2020

Hoépitaux de Toulouse
= = = www.clinicaltrials.gov




ANTICORPS MONOCLONAUX
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PRX004, the First Investigational Anti-Amyloid Immunotherapy for
the Treatment of ATTR Amyloidosis

?-month results from a Phase 1 long-term extension study

Escalation Phase Long Term Extension Phase*

* 3+3 study design

* Up to 15 additional doses
* 6Dose levels: 0.1,0.3, 1, 3, 10, & 30 mg/kg

3 months

Primary Objectives:
* Evaluate safety, tolerability, PK and target engagement (misTTR assay)
* Determine MTD or RP2D(s)
Secondary Objective:
* Evaluate immunogenicity
Exploratory Objective:
» Characterize efficacy (NIS) in patients with hATTR-PN with or without hATTR-CM (Cohorts 4-6)

Hépitaux de Toulouse
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PRX004, the First Investigational Anti-Amyloid Immunotherapy for
the Treatment of ATIR Amyloidosis

?-month results from a Phase 1 long-term extension study

12- 3=
u IR Nalueo) history.. "
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§ 4 p @ 1+
o] . __p Qo -
s 1K - s 1B .
£ JdF ° o o H 3
2 "JE « 1TH +
3 s 9 24 B X
-12-

PRX004 Phase 1 PRX004 Phase 1

All PRX004 Alone All PRX004 Alone
ANIS mean* +1.29 0.00 AGLS mean* -1.21% -2.16%
(n) (n=7) (n=2) (n) (n=7) (n=2)
Time point 9 months Time point 9 months

Hépitaux de Toulouse

= = = https://www.prothena.com



Phase 1 Trial of Antibody NIOOG for
Depletion of Cardiac Transthyretin Amyloid

Patient 1: 75-Year-Old Man

NI006, 60 mg/kg NI006, 60 mg/kg

Baseline 4 Mo 12 Mo

e €D

Ratio in Heart to 6.9% 2.5% 2.5%

Whole Body
Total N1006 20.7 g (46.1 daysxmg/ml) 61.7 g (162.7 daysxmg/ml)

Patient 2: 82-Year-Old Man

Baseline Eeo 4 Mo N0%6:30 mﬂ— 12 Mo

Ar‘*"‘y \ LTI ‘_(""'\3
8 2

{ $

4.5%

Ratio in Heart to 7.1%

] ] Whole Body
o Total N1006 — 14.2 g (40.7 daysxmg/ml)
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A human antibody selective for transthyretin
amyloid removes cardiac amyloid through
phagocytic immune cells

NI301A
Anticorps monoclonal anti-transthyrétine

ATTR-T49I ATTR-TSOA ATTR-I68L ATTR-S77T ATTR-V122]
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EDITION GENIQUE CRIPR-CAS9

NTLA-2001
Suppression du gene de la transthyrétine

'3 —4sDNA
Target ‘ 3
O v

= e o= Cleavage
Hépitaux de Toulouse
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e NEW ENGLAND
JOURNAL of MEDICINE

CRISPR-Cas9 In Vivo Gene Editing for Transthyretin Amyloidosis

B NTLA-2001 LNP Uptake in Hepatocytes C Cleavage of DNA at TTR Gene Sequence by Cas9

Space of Disse pY "‘ ¥ g
— — &S P ®>— LDL receptor

HEPATOCYTE -
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\J 7 /
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3

TTR-specific
sgRNA
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targeted DNA cleavage
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Lipid nanoparticle SERhA endonuclease
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= = production of functional TTR
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| * | enters nucleus
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e NEW ENGLAND
JOURNAL ¢ MEDICINE

CRISPR-Cas9 In Vivo Gene Editing for Transthyretin Amyloidosis

——Control -#-15mgfkg -+ 3.0mg/kg 6.0 mg/kg
(N=3) (N=3) (N=3) (N=3)
120

40—

TTR Concentration
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S
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1 1 1 1 1 1 1
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. ° . Day
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NOUVEAUX TRAITEMENTS DES CMH

Approche mécanistique

Approche phénotypique

Approche étiologique

Approche génétique ?

] e [ ]
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Genetic causes of HCM and specific treatments Shared mechanisms

Myocrte
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B i Mavacamten |~ ———— Hypertrophic dysfunction
3 Aficamten o ardiomyopathy
Sarcomeric — Mi e
protein defects * s mcuc‘on
40 TTR synthesis suppressors x Fibrosi
RNA silencing (siRNA, ASO)
0
Pl Gene editing (CRISPR-Cas9) o
NTLA2001

= T
TTR stabilizers Interstitial
D

" "
Tafamidis, Diflunisal, —— m ATTR : expansion
Acoramidis b Amyloidosis
Amyloid

Cardio-renal
\\ (/ Himination of amyloid deposits extracellular syndromes
Antibodies (PR X004, NI006) deposition
Autophagy
impairment
Bl Enzyme replacement therapy
L Agalsidase-beta - Systemic and
N Agaksidase-alpha (R ¢y myocardal
_ Pegunigaksidase inflammation
\d Chaperone therapy @

Migalastat — v Pt % Metabolic
impairment
. PR Substrate reduction therapy
Lucerastat

Intracellular
storage & ,  Secondary
® > S s
- @ - g s dermgement

Hépitaux de Toulouse
u | |

Olivotto |, et al. Eur Heart J 2022;00:1-12



