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Medicaments de Thérapie Innovante

Défini par le réeglement européen n® 1394/2007, décret n® 2012-1236 du
6/11/2012 : notion de MTI, avec un statut juridique spécifique, encadrant
la recherche et le développement, puis I’'obtention de ’AMM

Les medicaments de "therapie génique"

Les medicaments de "therapie cellulaire somatique”

Les medicaments "issus de l'ingénierie cellulaire ou tissulaire"
Les médicaments "combinés de thérapie innovante"

...Exigences applicables aprés AP
Un suivi particulier de I'efficacite et des effets indésirables
Une gestion adaptee des risques



Les Maladies NeuroMusculaires
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SMA : aspects génétiqgues

Incidence :

1/10 000, soit environ 70a 80/ &
an (dont 35 a 40 SMA1) —

Gene SMN1

Prévalence :

2 500 personnes, tous types

confondus Géne SMN2

®)

Wirth B et al. Curr Opin Genet Dev, 2013 23(3) 330-8



SMA : aspects cliniques «:EHT%:&&I

6 months 18 months 18 years

Q==

Schorling DC et al., J Neurom. Diseases, in press

SMN2 copy
number(s)

SMA type #
Milestones
achieved

Clinical
presentation




SMAL1 : histoire naturelle & survie «9&

Age at onset of symptoms

6 months 18 months 18 years
SMN2 copy
number(s)
B C
1.0 1.0
Group: 0.9 0.9 SMN2 copy number:

—2

—Type 1B
yp .

0.95 — Type 1C

0.8 0.8

0.90 0.7 0.7
; 0.6 0.6
0.85 0.5 0.5
: 0.4 0.4
0.80
= 03 = 03
0.75 0.2 0.2
0.1 0.1
0.70 0.0 0.0
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
Age (months) B Age (months) _ Age (months)
Time-to-event curves for SMA-IKaplan-Meier curves for SMA-I. (A) Probability of survival with advancing age by
SMA-I subtype (type IB, n = 18; type IC, n = 16). (B) Probability of not reaching the combined endpoint of death or
the need for a minimum of 16 hours/day of noninvasive ventilation support for a minimum of 14 continuous days, in
the absence of an acute reversible illness or perioperatively, with advancing age by SMA-I subtype. (C) Probability

of not reaching the combined endpoint with advancing age by SMN2 copy number (2 copies, n = 23; 3 copies, h =
9). SMA-I = spinal muscular atrophy type I.

SMA type #

Milestones
achieved

Clinical
presentation

Probability of endpoint-free survival

| Probability of survival
Probability of endpoint-free survival

Survie : 8% a 20 mois |
Finkel RS et al., Neurology, 2014



SMAZ2 et 3: histoire naturelle
fonctionnelle

Age at onset of symptoms
I I

6 months 18 months 18 years
SMN2 copy
number(s)
— Type 2 I ' a : I
------ Type 3 . E— - R ——
1.0 —— Combined (-

Mean change in HFMSE

0 10 20 30 40
Mean change in Expanded Hamymersspith Functional Motor Scale
(HFMSE) score"overtime estmated using a repeated measares analysis of
covariance model with time treated as a categorical variableError bars
indicate 1 SEM. Mean changes are plotted for spinal muscular atrophy
(SMA) 2 and SMA 3 combined, SMA 2 only, and SMA 3 only.

Kaufmann P et al., Neurology, 2012



SMA : Emergence des Thérapies innovantes
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research - e ; »
Nusinersen I Towards definition of |
Animal models I protocols of |
available I treatment I
Clinical diagnosis Preclinical therapies : Evolving phenotypes :
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Tizzano EF et al., Early Human Development, 2019



SMA & Traitements « ciblées »

Gene therapy —» Thérapie Génique
(AVXS-101): .
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Schorling DC et al., NMD 7 (2020) 1-13



Nusinersen

Qﬁ?ﬁ’ SMA : Mécanisme d’action du Nusinersen (ASO)

SMA patients

Figure 2. Binding region of ASO (nusinersen) in SMN2 pre-mRNA.

Exon 7 or 7-2 deletion (mostly)

[
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Oligonucléotide antisens qui se lie a un site d’inactivation intronique de I'épissage présent dans l'intron 7
de 'ARN pré-messager du géne SMN2, et déplace les facteurs d’épissage, induisant une « rétention » de

'exon 7 dans TARNmM de SMN2



Nusinersen

(3&3& SMA : Mécanisme d’action du Nusinersen (ASO)
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Finkel RS et al, Lancet 2016 (6) 3017-26



Nusinersen

ORIGINAL ARTICLE

Nusinersen versus Sham Control
in Infantile-Onset Spinal Muscular Atrophy

R.S. Finkel, E. Mercuri, B.T. Darras, A.M. Connolly, N.L. Kuntz, ). Kirschner,
C.A. Chiriboga, K. Saito, L. Servais, E. Tizzano, H. Topaloglu, M. Tulinius,
J. Montes, A.M. Glanzman, K. Bishop, Z.J. Zhong, S. Gheuens, C.F. Bennett,
E. Schneider, W. Farwell, and D.C. De Vivo, for the ENDEAR Study Group*

Prespecified interim efficacy analysis D183
onwards:
~80 participants®

Screening Double-blind
treatment period

Probability of Event-free
Survival (%)

Nusinersen 12-mg scaled equivalent dose

A Event-free Survival

st~ |||||IIIII

. ey Nusinersen
1|| “om o e
Ly
L
g™ .

| Control

Hazard ratio for death or permanent assisted w.:rentilation, a
0.53 (95% Cl, 0.32-0.89)

1 P=0.005

MNo. at Risk
Musinersen

< (n=80) Study
<21-d -8 o participants
coreenin b _‘E 2:1 randomization; 13 mo oi treatment and follow-up e ReErad]
g g i to SHINE
(7 2 open-label
5:6 Sham procedure control (n=41) extension®
]
Dosing D1 D15 D29 D64 D183 D302 D394
schedule:
Loading dose Maintenance

dose

T I T | fﬁ
13 26 39 52 56
Week
80 59 46 29 16 13
41 30 14 9 7 7




Nusinersen

q@&’ SMAL : Etapes du développement moteur sous Nusinersen

Sitting without Hands and knees Standing with Walking with Standing Walking
support crawling assistance assistance alone alone

0,4 ans Nusinersen dans ENDEAR et SHINE (Delai médian depuis I'administration de la 1ére dose du nusinersen jusqu’au
MMDR J1 = 2.08 ans)

2,08 ans MMDR Jour 1 (n = 59) 22 (37%) 1 (2%) 5 (8%) 3 (5%) 0 0
MMDR Jour 480 (n = 58) 37 (64%) 3 (5%) 11 (19%) 4 (7%) 1 (2%) 1 (2%)
v3,4 ans
Nusinersen dans SHINE (Traitement simulé dans ENDEAR; Délai médian de la 1 ere dose a MMDR Jour
1 =1.34an)
MMDR Jour 1 (n = 22) 0 0 0 0 0 0
MMDR Jour 480 (n = 20) 1 (5%) 0 0 0 0 0

Data cutoff: 27 August 2019. SCOIIOse 30%

A WHO motor milestones were not assessed in ENDEAR.

Castro D, et al. Neurology. 2020;94(15 suppl):1640. Document transmis par BIOGEN



Onasemnogen
Abeparvovec

SMA : mécanisme d’action de la Thérapie génique
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Onasemnogen

Abeparvovec
The NEW ENGLAND
JOURNAL o MEDICINE
ESTABLISHED IN 1812 NOVEMBEER 2, 2017 VOL, 377 NO. 18
Single-Dose Gene-Replacement Therapy for Spinal Muscular
Atrophy
J-R. Mendell, S. Al-Zaidy, R. Shell, W.D. Arncld, L.R. Rodino-Klapac, T.W. Prior, L. Lowes, L. Alfano, K. Berry,
K. Church, ).T. Kissel, S. Nagendran, J. L'ltalien, D.M. Sproule, C. Wells, ].A. Cardenas, M.D. Heitzer, A. Kaspar,
S. Corcoran, L. Braun, S. Likhite, C. Miranda, K. Meyer, K.D. Foust, A.H.M. Burghes, and B.K. Kaspar
A Cohort 1 B Cohort2
601 —a— Patient 1 601 o_a
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501 —m— Patient 3 50|
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Figure 2. Motor Function after Gene Therapy.

cular Disorders) scale among the 3 patients in cohort 1 (Panel A) and the 12 patients in cohort 2 (Panel B) who received gene therapy
with adeno-associated viral vector containing DNA coding for SMN. The scale ranges from 0 to 64, with higher scores indicating better
motor function; historical controls with spinal muscular atrophy type 1 never reach 40 points (indicated by the black dashed line). The
dashed lines on the individual patient curves indicate either a missed assessment or a partial assessment because of illness, lack of co-
operation, or fatigue of the patient; such data were not included in the analyses. The timing of the administration of gene therapy in Figure 1
can be matched with the data shown here for each patient.

Shown are changes in the score for motor function on the CHOP INTEND (Children’s Hospital of Philadelphia Infant Test of Neuromus-

Baseline CHOP INTEND score before treatment

JAMA Neurology | Original Investigation

Five-Year Extension Results of the Phase 1START Trial
of Onasemnogene Abeparvovec in Spinal Muscular Atrophy

Jerry R. Mendell, MD; Samiah A. Al-Zaidy, MD: Kelly J. Lehman, MSN; Markus McColly, BA:
Linda P. Lowes, PT, PhD; Lindsay N. Alfano, PT, DPT; Natalie F. Reash, PT, DPT; Megan A. lammarino, PT, DPT;
Kathleen R. Church, MSW; Aaron Kleyn, PhD; Matthew N. Meriggioli, MD; Richard Shell, MD

ASitting unassisted
't Walking independently

t Standing with assistance (new)

Cohorte 2 : 10 patients

VNI permanente : 0%
Station Assise : > 59%
Station Debout : 40%

(32.5) © Early dosing with high baseline
motor function
4 Early dosing with low baseline
motor function
M Late dosing
|
5 6 7 8

Age at dosing, mo

(médiane de suivi : 4,8 ans (4,6-5,6)

Cohorte 1+2 : 13 patients

(médiane de suivi : 7 ans)

VNI permanente : 0%
Station Assise : 100%
Station Debout : 40%
Marche : 2




SMA, une maladie « traitée »
Molécules de Thérapies Innovantes, Phases Ill & SMA1

Nusinersen Onasemnogen Risdiplam
Cﬁ) Abeparvovec ;i
Nusinersen Thérapie Génique Risdiplam
(ENDEAR) (STR1VE US) (FIREFISH)
12/13 mois 18 mois 12 mois
Age (mois) 5.3 3.7 (1-6) 6.7
Durée des symptomes (mois) 1.2 1.8 4
Nombre Patients 80 (vs 41) 22 41
| Station assise (>30”) 8% 59% (3 18 mois) 29%, mais 4 5” |
Station debout (%) 1
Marche 0 0
Survie 61% (49/80) 92% (20/22) 2 14 mois 85%
(No death or use of permanent assisted ventilation)

Gastrostomie ou éq. 14% (31% ont eu, ou ont) (< 5%)

Finkel RS et al. N Engl J Med. 2017 ; Day JW et al. Lancet Neurol. 2021 ; Baranello G et al. N Engl J Med. 2021



SMA, une maladie « traitée »
Initialement, sans données

The NEW ENGLAND JOURNAL of MEDICINIE

“ ORIGINAL ARTICLE ”

N Engl J Med 377;18 nejm.org November 2, 2017

Nusinersen versus Sham Control
in Infantile-Onset Spinal Muscular Atrophy _ _
ATU en janvier 2017

R.S. Finkel, E. Mercuri, B.T. Darras, A.M. Connolly, N.L. Kuntz, J. Kirschner,
C.A. Chiriboga, K. Saito, L. Servais, E. Tizzano, H. Topaloglu, M. Tulinius,
J. Montes, A.M. Glanzman, K. Bishop, ZJ. Zhong, S. Gheuens, C.F. Bennett,
E. Schneider, W. Farwell, and D.C. De Vivo, for the ENDEAR Study Group*

“x ® Onasemnogene abeparvovec gene therapy for symptomatic

infantile-onset spinal muscular atrophy in patients with N Engl J Med 385:5 nejm.org July 29, 2021

two copies of SMN2 (STR1VE): an open-label, single-arm,

multicentre, phase 3 trial ATU i 2019
en mail

JohnW Day, Richard S Finkel Claudia A Chiriboga, AnneM Connolly, Thomas O Crawford Basil T Darras, SusanT lannaccong, NancyL Kuntz,
Loren D M Pefia, Pemry B Shieh, Edward C Smith, Jennifer M Kwan, Craig M Zaidman, Meredith Schuftz, Dovglas E Feftner,
SitraTauscher-Wisniewski, Hacjun Ouyang, DeepaH Chand, Douglas M Sproule, Thomas A Macek, ferry R Mendell

The NEW ENGLAND JOURNAL of MEDICIN

ORIGINAL ARTICLE

Risdiplam-Treated Infants with Type 1 Spinal Lancet Neurol 2021; 20: 284-93

Muscular Atrophy versus Historical Controls
B.T. Darras, R. Masson, M. Mazurkiewicz-Betdziriska, K. Rose, H. Xiong, ATU en J u | N 2020

E. Zanoteli, G. Baranello, C. Bruno, D. Vlodavets, Y. Wang, M. El-Khairi,
M. Gerber, K. Gorni, O. Khwaja, H. Kletzl, R.S. Scalco, P. Fontoura,
and L. Servais, for the FIREFISH Working Group™*



SMA : une évolution de la prise en charge

Onasemnogen
Abeparvovec
Nusinersen
e.g. Zolgensma
5 A ‘ SMNIgene alang
Diagnosis  w physiotherapy rcphugm'n'
/Genetic /Rehabilitation v,:» - \*
Counselling e.g. HDACIs; Non- 0.9. ASO {nusinersen);
‘ ‘ HDAGIs; Albuterol;  SMAZ transcript SMNZexon 7  p3B MAPK activators:
Quinazoline upregulation | inclusion small molecular drugs;
Novel Disease Orthopedic/ —
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Quelles strategies thérapeutiques, pour quels patients, pour quel devenir ?
Tai-Heng Chen Int. J. Mol. Sci. 2020
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&] Mise en place des Thérapies Innovantes dans la SMA

Filnemus Organisation en réseau national WFE ¢
e Y S Sy b
RCP nationale MNM SFENP & FILNEMUS

= Réunions de la commission des MNM de la SFNP
+ RCP Thérapies Innovantes de la SFNP&FILNEMUS (initiées courant 2017)
+ Réunion COMET - Ped (comité de pilotage, charte, etc...)

23 centres de réféerences constitutifs & 12 centres de compeétences
= 63 membres / mailing, soit une trentaine de membres « actifs »

2 réunions « Rofim » par mois + 2 réunions « d’urgence clinique »




Nusinersen

SMA, une maladie « traitée »
Nusinersen, en vie réelle : cohorte francaise a 12 mois

Audic et al. Orphanet Journal of Rare Diseases (2020) 15:148

SMA patients under Nusinersen https/doi.org/10.1186/513023-020-01414-8 Orpha&aertej%?gggégsf
treatment identified
n=204 G
Effects of nusinersen after one year of ®
AN s treatment in 123 children with SMA type 1
R titie or 2: a French real-life observational study
n=15
SMA type  Age at treatment onset SMNZ2 copy number
v <2y 2-5y 6-1/y Total 2 3 4 ND Total
Files screened Type 1a/b 10 0 0 10 6 4 0 0 10
n= 189 Type 1Ic 11 10 3 24 7 16 0 1 24
Type 2 9 37 43 89 5 /6 3 89
Exclusion : Insufficient data Total 30 47 46 123 18 96 3 6 123
(incomplete evaluation at treatment onset) ’
n=13
.- 5 30% des patients acquierent

v

but treatment less than 10 months

n=48

une station assise

\ Exclusion : Death before 10 months of treatment Efﬂ Cacrté d u trartem ent
- chez les patients jeunes

y

Cases in the final analysis
n=123

Audic et al. Orphanet Journal of Rare Diseases (2020) 15:148
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Nusinersen

SMA, une maladie « traitée »
Nusinersen, en vie reelle : cohorte francaise a 36 mois

SMN2 copy number: 2 3 4
SMA type: Type la/b Type 1c Type 1a/b Type 1c Type 2
patientnumber: = nm v me w0 GlH N B I U BB AR R[N AN R ERRARAIASSB09TYIILSSISRANAINGERGT
OMISHNEIN nomwmmanme et SO AeNgnedddseintlsogRadasssdos RGNS 8 9 ARRR
initiaton (month):
head control [} ® @ @ 000 00000000000000000000000000000000000
sit @ o0 QO 0000 00000000000 00000000000
crawl/roll () 900 ® 00 000 00000
stand with help
stand without help
walk with help
walk without help
2 lrun
SMN2 copy number drink alone ® o o e® o (o
2 3 4 Total eat alone @ @ Q ] @ @
ventilatory support |0 & (X} ® © @ @ @
Type 1a/b 10 4 0 14 nasogastric tube @ @ . i
gastrostomy
Type 1c 11 8 0 19 scoliosis
Type 2* 0 25 2 27 corset
Total 21 37 2 60 head control 0000000000 00000000000 00000000000000000000000000000909099929990000
sit 000000000 00000000000 .....................‘.'..‘..........
* : . crawl/roll Q o0 o O (“ 1] o900 000 O 000 o0
Type 2 with unknown SMN2 copy number: 1 S S P4 ® ® o o o 00 ® P4
stand without help @ @ o0 00000000 O
walk with help @ 0 00000000 @00
o | Walk without help @ o0 00 o
{0 | run Q
drink alone @ @ ® O 0000 0000000000000000000000000000009000000
eat alone o0 O o 00 0000 0000000000000000000000000000000000000
ventilatorysupport @ 000000000 0S® © © © [l i) @ @ I @
nasogastric tube
gastrostomy 92000 000 o® © 000 @ &
scoliosis
corset
socialization Q Q Q O Q0 Q Q@ 00 Q D

Figure 3: Individual details from baseline (T0) to 3 years (T36) of treatment with intrathecal nusinersen.
Different items with yes/no answer were used to evaluate patients before (T0) and after 3 years (T36) with inthratecal nusinersen. All evaluated
items are listed in raw. Individuals are in column. = data is not available; @ the patient is able to achieve the assessed motor skill; @ the patient

needs a nutritional or respiratory support; @ the patient has a scoliosis or wears a corset; « the patient is socialized at school or daycare; an empty
case means the answer to the item is “no”.

Audic F et al., in press



Onasemnogen
Abeparvovec

SMA, une maladie « traitée »
Thérapie génique, en vie réelle : cohorte francaise a 24 mois

Number of patients screened = 113 children potentially eligible for longitudinal analyses
6 SMAO, 100 SMAL1, 7 SMA2 injected between June 2019 and June 2022

Exclusions =13

- Withdrawing of treatment for the 6 SMAO and orientation towards
palliative care

-7 SMA2

\ 4

Children SMA1

n =100
Exclusions =53
- 41 (34 SMA1la, 5 SMA1b, 2 SMA1c) withdrawing of treatment
»| and orientation towards palliative care
v - 12 (2 SMA1la, 8 SMA1b, 2 SMALc) perceived other treatment

Children SMAL eligible for GT
(5 pré-symptomatic, 7
SMA1la, 17 SMA1b, 18
SMA1c) n = 47

* Exclusions =1

eceased pefore first
A injection

Children received the
treatment
n =46

Exclusions =15
Treatment duration less than 12 months

\ 4

\ 4 \ 4

Final sample of the second step of the
analyses = subgroup of 15
(longitudinal analyses for 24 months)

Final sample for the first step analyses = 31
(longitudinal analyses for 12 months)

Study diagram :
Distribution of SMAL1 patients discussed between June 2019 and June 2022 and presentation of the various .
treatment options proposed by the FILNEMUS national expert committee. Desguerre | et al, soumis



Onasemnogen
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SMA, une maladie « traitée »

Thérapie génique, en vie réelle : cohorte francaise a 24 mois

CHOPINTEND (/64)

0
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Onasemnogen
Abeparvovec

SMA, une maladie « traitée »
Thérapie génique, en vie réelle : cohorte francaise a 24 mois

ata not available
absent

@® VNI or gastrostomy or corset present
® head holding or 30s unaided sitting or supporting present

2 SMIN2 copy number 3 SMN2 presympt.
Numero 30 21 23 2 31 28 33 32 6 10 29 17 12 19 11 1 15 14 8 9| 22 4 5 7 13 18 26| 20 3
= Age Gene therapy| 2,8 55 2,1 3,9 7 53 23 12 93 71 92 96 38 66 52 10 9 54 8,1 9 12 65 11 98 13 12 11| 1,3 4
Pg ASl type 1b.a/b la 1b 1btélbtéilalb/ic 1b 1bé1b 1c 1b 1b 1b 1c 1b 1b 1c 1c¢[ 1c 1c 1c 1c 2/ic 1lc 1c
~  gender f f f m f m m m m m m f f f f m f f f ff m m f £ £ £ fl m f
initial CHOP 9 10 11 15 17 21 23 23 25 26 27 27 28 28 29 29 35 36 36 37/ 27 29 30 38 43 44 50/ 51 59
& VNI T T T B N B R S R R S IR
§ QW Gastrotomie - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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3. SMA, une maladie « qui change »
El, SMA1c, 2 copies SMNZ2, traitee avec TG, puis RIS

Risdiplam

]




SMA, une maladie « traitée »
Molécules de Thérapies Innovantes, en pre-symptomatique

o, ARTICLES NATURE MEDICINE ARTICLES
medaicine hittps//doLorg/101038/541501-022-D1866-4
M) Crack for updatis
OPEN ' i Takle 3 | Summary of SPRINT results and other SMA studies and cohorts®
Onasemnogene abeparvovec for presymptomatic Onasemnogene abeparvovec Nusinersen
infants with two copies of SMN2 at risk for spinal Symgtomatic patients Presymptomatic children Presymptomatic children
. . PHCE* STRWE-US® STRIVE-EU™] SPRINT SPRANT NURTURE* NURTURE®
Kevin A. Strauss©'2?=, Michelle A. Farrar®45, Francesco Muntoni®?, Kayoko Saito©F, Intenfﬁ-m -treat 23 2 32 i 15 15 o
Jerry R. Mendell®®, Laurent Servais ™2, Hugh J. McMillan @, Richard S. Finkel 0475, popuiation, o
Kathryn J. Swoboda®%, Jennifer M. Kwon", Craig M. Zaidman', Claudia A. Chiriboga®, SMNZ coples 2 2 2 2 3 2 3
Susan T. lannaccone®%, Jena M. Krueger®, Julie A. Parsons?, Perry B. Shieh®, Sarah Kavanagh?, Median (range) age at NS 67 (56-126F 76 (26-156) | B 4) 8{2-26) MR MAA
Sitra Tauscher-Wisniewski®, Bryan E. McGill ©* and Thomas A. Macek®* diagnosis, days
SPRINT (NCT03505099) was a Phase I, multicenter, single-arm study to Investigate the efficacy and safety of onasemnogene Median (range}agaat ~ NA Ws 5177y 123(54-1800 1(8-34) 32 (9-43) 19 (B-a1) 3(3-40
children with SMN1 <6 weeks of life. Here, we report final results Infusion, days

l'nr 14 children with two coples of SMN2, expected to develop spinal muscular atrophy (SMA) type 1. Efficacy was compared 2
with a matched Pedlatric Clinical natural-history cohort (n=23). All 14 enrolled Infants sat Inde o g o n = o
denﬂ:for >30seconds at any visit <18 munth‘:{Bayle)hlll tem #26.'8;3}.001: 1':'\'01t||hthe num\a1 er'lndewlopmntal whdnp:';. Baseline median (range) 325(3-33F 33508-52) ZBO04-55) 4B5(28-57) NAA 45.0(25-60) 535 (40-60)
All survived without parmanent ventilation at 14 months as per protocol; 13 maintained body welght (>3rd WHO percentile) CHOP INTEND:
Cantont byt beretigaior, Onasmaco. shorroar ot cibve snd wall ol st Tor il wpoctud to dorabon Baseline median (range) 0.3 (004170 NAA MR 19 (21-61) 412770 12 (11973 4.0(0.2-7.0)
SMA type1, hs---ﬂlﬂnlwsal 2. CMAP amplitude, my*
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ventilation at 18 months,

Ty

M./, not aweilsble. “Thome ame no pl.hlshad head-$o-haad studies of orasemnogene: abeparsove: and nusinersen. Differences inGrial design, Including primary andpoints, how endpoinis were maasuresd,
and alighiity criteria, make direct compartson of results from these shudies Infezsible. The PRICR measured CHOP INTEND, NURTURE measured WH 2nd HINE-2 ofieria, and STRIVE-US 2nd STRIVE-EL
measured WHO oriberia and CHOP INTENID. "NURTURE results: reprasent inferim analysks 2t data oot of 29 March 20190 At the tme ol this anailysis, the median 2ge of the infants wes 34.2 months
{25.7-45.47". Madian (rnge) s reporied as the interguartia mnge. “Vaius Indiczte median (nberquartil angs) chianed lor patkents with symplom mset <3 months of 2pe. 2 group that iIncuded seven
patiants with two SMNZ copies and one patiant with thres SN ooples. -Uiinar CMAP amipittuda recordad from the zbductor digitl minimi musde at baseling tor the PRCR shedy (=34 patients with SMA
tFpe: L N 23, w0 SMAZ copies and pe 9, throe SMNZ coples) and peroneal CRAGP amplihede reoonded from the tibiilis anterior muscle for the SFRINT and NUETURE s udies 'kAlios ongs were aveluaiod
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foliow-1p lime of 25 monthes for KURTURE. ssurvival without permanent ventitstion at 14 monthes



SMA, une maladie « dépistée »
En recherche : SMA France « DEPISMA »

Démontrer faisabilité d’un dépistage néonatal de la SMA en France

Appui sur RCP nationale et registre R-SMA comme les patients non
depistes

« Deliverables » pour généralisation nationale apres avis HAS

Organisation du projet en continuité avec organisation de dépistage de
routine

Financement public-privé

Analyse intermédiaire a 1 an pour prévoir autres régions : binome CRMR
/ CRDN dans chaque région ?

filiére de santé

(0
{ : Nty AFMTELETHON 8

: ; maladies rares
Filnemus

Filiére Neuromusculaire

V Laugel, SFNP2022



SMA, une maladie « traitée »
En recherche : Essais thérapeutiques en cours, en France

CLINICAL TRIAL PROTOCOL
SRK-015-003
Phase 3, Double-Blind, Placebo-Controlled Trial to Evaluate
the Efficacy and Safety of Apitegromab (SRK-015) in

Patients with Later-Onset Spinal Muscular Atrophy
Receiving Background Nusinersen or Risdiplam Therapy

‘ [~ Jewelfish - BP39054
“An Open-Label Study to Investigate the Safety, Tolerability, and
kinetics/Pharr ly ics of RO7034067 in Adult and Pediatric Patients

With Spinal Muscular Atrophy”

JEWELFISH

ASTUDY IN CHILDREN AND ADULTS ﬁ q
'WITH SPINAL MUSCULAR ATROPHY .

4

C

y

DEVOTE

COAV101B12302

Phase lllb, open-label, single-arm, multi-center study to
evaluate the safety, tolerability and efficacy of OAV101
administered intrathecally (1.2 x 10'¢ vector genomes) to
participants 2 to 12 years of age with spinal muscular
atrophy (SMA) who have discontinued treatment with
nusinersen (Spinraza®) or risdiplam (Evrysdi®)

STRENGTH trial

April 2023

U NOVARTIS

Novartis Research and Development

SEPTEMBRE 2021
OAV101
Clinical Trial Protocol COAV101A12306
A Phase lllb, open-label, single-arm, single-d

g , sing ,
study to I the safety, tolerability and
efficacy of gene replacement therapy with intravenous
OAV101 (AVXS-101) in pediatric patients with spinal
muscular atrophy (SMA)

Escalating Dose and Randomized, Controlled Study of Nusinersen

(BIIBO58) in Participants With Spinal Muscular Atrophy

U) NOVARTIS | Reimagining Medicine



SMA : « Intrication étroite
entre Recherche Clinique, Essais Thérapeutiques et Soins »

Une pathologie rare, « avec une urgence thérapeutique »

Diagnosjs W Physiotherapy
/Genetic /Rehabilitation

¢ y Des essais théerapeutiques, de faible
. échantillonnage et de courtes durées...

Psychological/
Social Supports

4

Pulmonary &

Palliative Care

4 Une necessité de poursuivre les recherches
Fondamentales et cliniques,

Nouveaux essals . convaincre nos partenaires,

En vie réelle, « au plus pres des ET »

Acute Care R




SMA France — Entrepot de données R-SMA

Un « outil » de recherche clinique

Répartition du type de SMA
sur 1103 patients

1103 patients inclus - WA 11,
(544 (51%) pédiatrie, 569 (49%) adulte)

1%

HSMA1

60 centres ouverts
58 CENTRES ACTIFS
Sur 64 centres ayant donné leur accord

HSMA2

SMA3

B SMA4

Pre-
symptomatique

Répartition du nombre de copie SMN2

Répartition des traitements sur 1103 patients sur les 252 patients de type 1
(NB : 147 patients ont recu differents traitements) '.ﬂf;
Spinraza® (nusinersen) 563 (45%) 26;10% =0
Zolgensma® (onasemnogene abeparvovec) 72 (6%) -
. . o 2
Evrysdi® (risdiplam) 293 (23%) oo
Non traitéS 322 (26%) Non disponible

Données R-SMA, mai 2023



hérapies Innovantes dans les MNM
Intrication étroite entre recherche clinique, essais thérapeutiques et soins

Le « soin courant » devient le prolongement des Essais Thérapeutiques

L’absence de données robustes nécessite une organisation en réseau :
Réflexions sur les « strategies thérapeutiques actuelles et a venir »
Recueil harmonisé des données cliniques, a moyen et long terme (au moins au niveau national)
Partenariat avec les sponsors pharmaceutiques

L’obtention d’'une AMM ne dispense pas de la poursuite des Essais
Thérapeutiques



« Réflexions sur le regard des CPP »
dans les Essais Thérapeutiques, selon les maladies rares

Encadrement ethique plus « ajusté »
Intégrer les guidelines de prises en charge / pathologies (par exemple, dans
I'évaluation des ClI, ou en les mentionnant dans les NICE)

Disposer d’'un avis RCP (si existante) pour une « potentielle participation du patient » a
un essai therapeutique

Bien s’assurer du prolongement des essais thérapeutiques, « en ouvert »,
sur une longue période

Si la « cinétique d’évolution » de la maladie le justifie

Pour recueillir des données a moyen et long terme
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L’ACCE§ AUX INNOVATIONS
THERAPEUTIQUES :
ENJEUX ETHIQUES

Merci pour votre attention



