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30 min questions incluses -> faire 25 min max
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Ataxie de Friedreich (AF) : la plus fréquente des ataxies spino-cérebelleuses>

— 1 500 000 living patients maladies rares

—> 200 000 patients : maladies rares systéeme nerveux

25,00%

6800 patients : SLA
N 3100 patients : CMT1
2900 patients : maladie de Huntington

987 patients : ataxie de Friedreich

s;BINDI\/IR data extraction : may and sept 2024

Portage sain hétérozygote : 1/85
(pop. Caucasienne)
-> nombre théorique de patients : 1600

Cossee et al., Nature Genetics 1997 <(1‘°
15, no. 4, 337-338

%

Bamara extraction, site Pitié Salpétriere : mars 2024



Une maladie mitochondriale sévere >

1863 : description par Nikolaus Friedreich
1996 : gene de la frataxin Campuzano et al., science 1996
96% : expansion GAA biallélique dans le premier intron du géne FXN

Jrexpression de la FTXN, protéine mitochondriale ubiquitaire protein impliquée dans les cluster fer — souffre
Maladie autosomique récessive

Hearing loss

Scoliosis

Optic atrophy ('

Dentate Nucleus of ;
- perte de la marche : aprés 11 a 20 ans d’évolution

Atrophy of Atrophy of the - Atteinte sensorielle (optique — auditive)
Spinocerebellar and Posterior ) ) ) .
Pyramidal tracs of Cohmns of $e - cardiopathie / diabéte
Mol G o - Evolution fatale, 4ge médian de déces de 40 ans

Hypertrophic

Cardiomyopathy Loss of sensory neurons

of dorsal root ganglia
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or diabetes
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sensitivity to reactive oxygen species (ROS) 
ferroptosis : iron dependant regulated form of cell death cause by iron dysmetabolism and accumulatoin of lipid peroxides


FRIEDREICH’S ATAXIA DRUG DEVELOPMENT PIPELINE

DISCOVERY PRE-CLINICAL FIRST PHASEI PHASE Il PHASE Il REGULATORY AVAILABLE
{Finding Potential DEVELOPMENT REGULATORY (Hummzn {Human Safety (Definitive Trid) APPROVAL TO PATIENTS
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Increase FA gene Expression DT-216F2, Gene-TAC Design Therapeutics
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elamipretide. Stabilizes cardiolipin in the inner mito membrane, potentially improving mito function and potentially increasing fxn levels. Clinical trial testing safety, tolerability and efficacy for patients with advanced vision loss and cardiac disease
NAD + so,gme troam underway, effect of combination of NAD+ precursor, NR, in combination with aerobic exercise on aerobic capacity (VO2 max) and glucose homoestasis (Si) in FRDA. 
TAT Frataxin (CTI 1601) : form of ftrataxin engineered to enter celles and mito. No published reselds
DT 216 targets GAA expansion and partially restores production FXN mRNA. phase 1. increased ftxn mRNA in skeletal muscle. Thrombophlebitis.

LX2006 : cardiac gene therapy trial, safety and tolerability of 3 ascending doses.Immune response AAV, blocking repeated administration. difficulté to administer to both brain and periphery, and current AAV vectors transduce CNS targets in a limited manner.  vued as therapy for targeting selective tissues. 



La voie NRF2 anti-oxydante... déficiente dans I'AF
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Acces précoce Omaveloxolone en France chez les patients AF > 16 ans
Depuis janvier 2024

Cohorte nationale: tous les
—> .
2 filieres de santé | Collection des | patients
maladies rares données

Omaveloxolone 150 mgl/j
 Données efficacité/sécurité
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1/ Démographie : cohorte nationale

)

Population générale des
patients AF en France!

All living patients

N

987

Age

Median (IQR);[Min—Max]:
37.0 (25.0-55.0); [5.5-90.0]

Age at death

N NA

Ace Median (IQR); [Min—Max]:
& 40.0 (25.8-64.8); [8.8—90.0]

Age at first signs

N 603

Age Median (IQR);[Min—Max]:

14.0 (9.0-21.0); [1.5-71.0]

Age at diagnosis

N

601

Age

Median (IQR);[Min—Max]:
18.0 (12,0 -30.0); [3,0-81.0]

1. BNDMR extraction,, 161 June; 2. Indelicato E, et al. Mov Disord. 2024;39(3):510-518.
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Ages of patients with FA in France (years)

o

2018 : 526 patients

2024 : 883 patients non opposés (total vivants 987)

(&)
o

100

150
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Région %
Tle-de-France
Auvergne-Rhbéne-Alpes
Nouvelle-Aquitaine

La Réunion

Occitanie

Pays de la Loire
Provence-Alpes-Cote
d'Azur

Grand Est

Hauts-de-France
Normandie

Bretagne
Bourgogne-Franche-Comté
Centre-Val de Loire
Martinique

23,8%
13,7%
13,2%
10,9%
8,2%
7,4%

6,5%
6,1%
3,1%
3,1%
1,9%
1,3%
0,6%
0,3%
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Une survie >40 ans est associatée à moins de complications extra-neurologiques (coeur / diabète)2



2/ cohorte acces précoce

Screening
- treatments
- SARA

Instauration
- treatments
- SARA
- SF12

\/

\/

- SARA
- SF12

Follow-up
- SARA
- SF12
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M6 + every 6 months
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elamipretide. Stabilizes cardiolipin in the inner mito membrane, potentially improving mito function and potentially increasing fxn levels. Clinical trial testing safety, tolerability and efficacy for patients with advanced vision loss and cardiac disease
NAD + so,gme troam underway, effect of combination of NAD+ precursor, NR, in combination with aerobic exercise on aerobic capacity (VO2 max) and glucose homoestasis (Si) in FRDA. 
TAT Frataxin (CTI 1601) : form of ftrataxin engineered to enter celles and mito. No published reselds
DT 216 targets GAA expansion and partially restores production FXN mRNA. phase 1. increased ftxn mRNA in skeletal muscle. Thrombophlebitis.

LX2006 : cardiac gene therapy trial, safety and tolerability of 3 ascending doses.Immune response AAV, blocking repeated administration. difficulté to administer to both brain and periphery, and current AAV vectors transduce CNS targets in a limited manner.  vued as therapy for targeting selective tissues. 



Congres ICAR (nov 2024) : communication orale + poster [']gg:g;g;iffg?'
Mars 2025: 380 patients traités LA A axia
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Adapted from Ewenczyk C, et al. Patients with Friedreich ataxia treated with omaveloxolone in France: an early access program. Poster presented at International
Congress for Ataxia Research (ICAR) 2024; 12-15 November 2024; London, UK;



.

Comparison of real-world patient characteristics with the

MOXle cohort

x International
ECongress for

[I]Ataxia
R4l Research

N 987 221 40
Median age, years, (IQR); [Min-Max] 37.4 (25-55); [5.5-90.0] 34.0 (23-44); [16.0-78.0] 23.0
Aged <18 years, % 4 6 18
Median (IQR); [Min—Max]: Median (IQR); [Min—Max]: Mean (SD):
Age at onset, years 14.0 (9.0-21.0); [1.5-71.0] 15.0 (11.0-21.0); [1.6-51.0] 15.9 (5.7)
n=603 n=177 n=40
Ambulatory, % NA (51% - EFACTS Reetz 20213) 68% ; n=205 93% ; n=40
SARA mFARS

Motor severity scale score NA Median (IQR); [Min—Max]: Mean (SD); [Min—Max]:
22.0(13.5-28.0); [6.0-39.0] 40.9 (10.4); [24.3-59.3]

Pes cavus Yes Yes (32%) No

GAA1 repeat length, mean (SD) NA 543 (43); n=137 739.2 (214.9); n=40

Clinically significant cardiomyopathy Yes NA No

Comparé avec MOXle, les patients traités sont plus agés, moins ambulatoires, et on un GAA1 plus court'?

Pas d’'information détaillée sur les comorbidiés dans I'AP 1

Comparisons between cohorts cannot be made as head-to-head comparison. These have been included for illustrative purposes only.

FA, Friedreich ataxia; FAS, full analysis set; GAA1, guanine-adenine-adenine-1; IQR, interquartile range; mFARS, modified Friedreich Ataxia Rating Scale; SARA, Scale for the

Assessment and Rating of Ataxia; SD, standard deviation.

1. Content based on speaker’s experience; 2. Lynch DR, et al. Ann Neurol. 2021;89(2):212-225. 3. Reetz K, et al. Lancet Neurol. 2021;20(5):362-372;

Table adapted from speaker’s experience' and Lynch DR, et al. 2021.2


Commentaires du présentateur
Commentaires de présentation
FACOMS (Patel et al) : Mean length of GAA1 was 636.3 +/- 241.0,
EFACTS MEDIANE GAA1 650, GAA2 912 (indelicato 2024)

Je trouve moyenne GAA1 542, mediane 600
-> corrigé à revoir avec BDNMR qui a pris des valeurs aberrantes

Je trouve GAA2 moyenne 869, mediane 900
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SAFETY OVERVIEW National pharmacovigilance data [N = 221]

-~

.[.]Inte rnational ' 60 cases were received, reporting 149 adverse drug reactions (ADRs).
Congress for

HMIlAtaxia Two cases with a fatal outcome were reported:

2024 5} h
esearc *An hypovolemic shock after 4 days of treatment (woman, 38 years old);
*A cardiogenic shock after 76 days of treatment (woman, 30 years old).

Both patients had a serious cardiac medical history.

The most frequently reported ADRs were transaminases increase.

hors " opected® Unerpcted® Toal
Nonserious |2 28% 85%
62% 38% 100%

*According to SmPC. **MedDRA PT of the 14 serious unexpected ADRs are the
following: gastroenteritis, dehydration, hypovolemia, lactic acidosis, cardiogenic
shock, shock (vascular disorder), hepatic cytolysis (N=2), rash morbilliform, acute
kidney injury, FA, asthenia, multiple organ dysfunction syndrome, Crohn’s disease |
(dragnosrs before treatment initiation). ;

. Table 1 : Adverse drug reactions (ADRs) overview.
I

Adapted from Ewenczyk C, et al. Patients with Friedreich ataxia treated with omaveloxolone in France: an early access program. Poster presented at International Congress for Ataxia Research (ICAR) 2024; 12-15 November 2024; London, UK;
2. BNDMR extraction 16" June.



3 International
ECnngress L e
AR gtﬂxlﬂ o Retrospective safety analysis in Pitié-Salpétriére site [N = 35]
esearc \
80
! Table 2 : % of patients with main ADRs* during MO- I
' M3 period. *main ADRs described in MOXle 2 study. Fig 2 > 60
| with ADRs 2 .
- ALT :>50 UI/L N =35] 54% 2 I oK =35
; ALT >3 x ULN 25% E 2 ALT V1N = 34
| ALT >5x ULN 17% @ AST M2 N =29
| ALT > 10 x ULN 0% g, M3N =24]
Total cholesterol : from normal [N = 20] Fig 2k os Mo M1 M2 m3
. to>2g/L 50% “
1 o ™~
" AST:>35 UI/L [N=35] 43% T
Triglycerides : from normal [N = 31] g %" 0.3 Triglycerides [MON =31
. to>15g/L 39% ¢ 9 Total cholesterol M1N=28
| : T8 02 LDL-cholesterol  na 19
' Fatigue [N =35] 22% 5o cholesterol - m3N=19]
| > o
| Nausea [N = 35] 19% |°E° é
' Headache |n = 35] 11% %00 M1 M2 M3
\ Vomiting, abdominal pain, diarrhoea, 6% Figure 2 : Mean change from baseline (MO) for transaminases (2a),
\. myalgia [N = 35] for each item triglycerides, total and LDL-cholesterol (2b), of patients receiving omav.
. treatment at M1, M2, M3 [Exclusion of patients with missing data and (temporary) .-
I discontinuation (M2: N=4; M3: N=6)]. -7

Adapted from Ewenczyk C, et al. Patients with Friedreich ataxia treated with omaveloxolone in France: an early access program. Poster presented at International Congress for Ataxia Research (ICAR) 2024; 12-15 November 2024; London, UK;
2. BNDMR extraction 16" June.



Poursuite des études en vie réelle :

O efficacité
, - Neuro
Catégories de patients : _ coeur
— >40 ans - Autres (fatigue, speech, oph, ADL, QDV etc)
— non ambulatoires
— +/- avec cardiopathies
1 tolérance
Sur le long terme (>1 an — coeur
& ( ) — lipides
— foie

— Tolérance globale, causes d’arret, reprises..

Etude retrospective a 1 an
— Projet en cours d’écriture (PSL) -> OMAV-RETRO

Etudes prospectives a venir :
— SAFETY : BIOGEN, >dec 2024-2029, Pennsylvanie/Tubingen
— UNIFAI NCT06016946
— SAFETY : SKYCLARYS PASS/UNIFAI NCT06623890 (>june 2023 — 60 months)




Projet OMAV-RETRO : analyse rétrospective alan [\ BRAIN-TEAM y
(en cours d’écriture) @) R T Biﬂgen_
Filnemus

DR Fire Nesom e

* age, sexe, age de début de la maladie

SDM-G ( ’
* Taille du GAA1, GAA2, autres anomalies moléculaires ie Ba"'_‘?aal

SDM-T Skyclarys
SARA ;T —

SF12
traitements conco
El

\ 4

Non opposition a la - »
DOSSIERS PATIENTS transmission des données as —bm

* Cliniques

BNDMR

Banqu_e Nationale de Données
Comorbidités : coeur/diabete Matadies fares
SARA : période -M24 a MO (3 points)
Poids : MO, M12

Fréquence cardiaque : —M12 a M0, M12 i’ F l
Pression artérielle : =M12 a MO, M12 DoSpéRa peBaMaRa
FEVG : période -M12 3 MO, M12 l 1 par hopia |
* Biologie (sous traitement ou en interruption) ;T
bilan hépatique (ASAT ALAT, Bilirubine totale, GGT) : MO, M1, M3, M6, M12

bilan lipidique (CT, LDL-C, HDL-C, TG) : MO, M1, M3, M6, M12

NT-ProBNP : MO, M6, M12

* Interruptions de traitements
Cause détaillée

la BNDMR




Le CRMR Neurogénétique
Alexandra Durr, Stephanie Borel, Mariana Atencio, Rania Hilab,
II)IN FUROGENE %—_) Institut Hortense Hurmic, Elodie Petit, Giulia Coarelli, Anna Heinzmann,
. duCerveau Federica Ruscitti, Uriel Bensabth, Béatrice Bardin, Marcela Gargiulo
and all the research team
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