Gl ronnn v 4 NOVEDADES
e H@mon y Cajal icj E N E L

Enfermedades Musculares

Infancia y Ade:II;scencia(XIV) T RATA M I E N TO
et DE LA

‘ DISTROFIA

MUSCULAR DE

DUCHENNE

Servicio de Pediatria. B. Garcia Cuartero. Jefe de Servicio

30 y 31 de Marzo de 2017
Salon de Actos. Planta O centfro.

Hospital Universitario Ramén y Cajal



INDICE

INTRODUCCION Y GENERALIDADES
TRATAMIENTOS ACTUALES

NOVEDADES TERAPEUTICAS EN
INVESTIGACION

NOVEDADES TERAPEUTICAS APROBADAS



CURSO CLINICO

Fase ambulatoria
tardia
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ambulatoria
temprana




EVOLUCION CLINICA
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GEN DE LA DISTROFINA
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DISTROFIA MUSCULAR DE
DUCHENNE
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TERAPIAS ACTUALES

Corticoides
Deflazacort (0, 90 mg/kg/dia)

Manejotraumatologico (escoliosis y
deformidades articulares)

Abordaje psicosocial
Apoyo escolar




Cambios en la evolucidon natural de DMD
I
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Time to Event Analysis:

(< 10% decline versus > 10% decline in one year

Percentage of ambulation
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Cooperative International Neuromuscular Research Group

run/walk 10 meters decline >=10% in a year (N=87)
= = run/walk 10 meters decline <10% or improved in a year (N=63)

Log-rank P-value = 0.0004
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METODOS DE EVALUACION



Pruebas de valoracion clinicas :

~ Las pruebas de funcion cronometradas:

- 10 m de marcha/carrera cronometrada
- Maniobra Gowers cronometrada

- Tiempo para subir/bajar 4 escalones

» Prueba de marcha de 6 minutos (6MWT)

» Evaluaciéon ambulatoria North Star




6MWD: OBSERVACION DE HISTORIA NATURAL LONGITUDINAL TRAS 48 SEMANAS EN
ESTUDIO MULTICENTRICO.
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6-Minute Walk Distance, m

6MWD basal es un factor clave de la
evolucidon en las siguientes 48 semanas
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7001

6-Minute Walk Distance, m

600 1

500 1

400 A

3001
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EL 6MWD BASAL ES UN FACTOR CLAVE EN LA
DETERMINACION DE EVOLUCION DE LOS PACIENTES
EN 48 SEMANAS

-201

Y

-60

Baseline 6MWD <350 (N =
-80

Change in 6MWD, mean (m)

-101 m

Baseline 6 12 18 24 30 36 42 48
Time (weeks)

Los pacientes con 6MWD basal >350 m mantenian resultados estables

Los pacientes con 6MWD basal <350 m mostraron un gran deterioro

Dificultad para demostrar efecto de tto en un estudio de 48 s

Poblacion mas apropiada para demostrar efecto sobre deambulacion en un estudio de 48 s

16



NOVEDADES TERAPEUTICAS EN
INVESTIGACION



2. EDICION GEN/REPARACION
PROTEINA
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1. REEMPLAZAMIENTO DEL GEN

Mini-dystrophin
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BLVIID

o0 TERAPIA GENICA MEDIADA POR
VECTORES VIRALES

o Virus adenoasociados (AAV) recombinados.
o Insertamos minidistrofina a través de virus

o Inconvenientes: respuesta inmune, duracion
efecto y efecto local insuficiente, tamano del gen
de la distrofina a vehiculizar 4

o Dual y triple trans-splicing : |
Mlni'dystrophi;‘ “‘ : ok ’

- 0602180060 e

Muscle Nerve, 2013; 47:649-663
F1000Research 2016, 1-7




1. REEMPLAZAMIENTO DEL GEN

(a) C_ Full-length dystr@

N-terminus Central rod domain Cysteine-rich  C-terminus
domain
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Curr Opin Neurol 2012, 25:588-596



2. EDICION GEN/REPARACION
PROTEINA
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2. EDICION DEL GEN. REPARACION DE
PROTEINA

o Traslational read-through: suprimir
mutaciones nonsense

o PCT124 (ataluren). 13%

o Exon skipping 6 SALTO DEL EXON.
Oligonucledtidos antisentido (AON)
Resultados prometedores con drisaperseny
eteplirsen

o Especifico de cada mutacion: 14% exon 51

o Pendiente Ensayo clinico exon skipping 45 /53
Muscle Nerve, 2013; 47:649-663

] C R I S P R/CA 89 Curr Opin Neurol 2012, 25:588-596

F1000Research 2016, 1-7



ATALUREN

MUTACION

¢ Dystrophin-containing
] .
1

mRNA {

Nature Reviews Genetics | AOP, published online 23 April 2013;
doi:10.1038/nrg3460



SALTO DEL EXON

DMD and gene therapy
F Deletion of exon 50

51 \\P

Nature Reviews Genetics | AOP, published online 23 April 2013;
doi:10.1038/nrg3460



WT DMD

K. »»x.x., ‘. / WT dystrophin protein

Missense mutation in exon 47

‘.» 48 49 50 51 52 53 54 55 56 BMtD.—partiaIIy functional
protein

Nonsense mutation in exon 51
KE 55555 IR KA X 200w
no functional protein
Deletion of exon 49

“.’, 50 5y 52 53 54 55 56 / BMD - truncated, partially
functional protein

Deletion of exons 48-50

‘. » .x., ‘. DMD - out of frame,
no functional protein

Hum Genet (2016) 135:1029-1040
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3. TERAPIA CELULAR
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3. TERAPIA CELULAR

o Trasplante autologo o alogénico
o Trasplante de células satélites y mioblastos
(local)
= Principal célula madre del m. Esquelético

= Problemas: respuesta inmune, pobre liberacion
sistemica y viabilidad de células trasplantadas

Muscle Nerve, 2013; 47:649—-663



Genetic correction (if autologous)

Cells: in-vitro
expansion
and quality

controls

Cell characterization
(e.g. markers, proliferative and
differentiative potential)

Stem cell isolation
from donor
skeletal muscle

™~
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testsin
> animal models

Phase /Il
clinical trials

Stem cell isolation
from
skeletal

Lineage-specific
differentiation

Isolation of cells other
than muscle stem cells

(e.g. dermal fibroblasts) an

reprogramming to iPSCs

Curr Opin Neurol 2012, 25:597-603



4. SOBREEXPRESION DE OTRAS
PROTEINAS Y OTRAS TERAPIAS




4. SOBRE EXPRESION DE OTRAS

PROTEINAS
N

o Utrofina
o Utrofina comparte 80% de secuencia del gen con

distrofina y suple parte de su funcion
o Aumentando traduccion (SMT C1100)

1q]

CONTROL SANG@




5. OTRAS

e
o Inhibidores de Miostatina
o Miostatina: inhibe crecimiento muscular

0 VAMOROLONE
o Antifibréticos (Losartan)
o IDEBENONA

5 == Placebo —
- enone
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Mean

000{ ¥

Baseline 13 26 39 52
Study Week

C.M. McDonald et al. / Neuromuscular Disorders 26 (2016) 473~



NOVEDADES TERAPEUTICAS CON
APROBACION



NOVEDADES TERAPEUTICAS
CON APROBACION

ATALUREN
ETEPLIRSEN




ATALUREN



Ribosome Amino acid

Premature
stop codon

Normal
stop codon



Premature stop codon
causes translation to stop
prematurely (e.g. in nmDMD)

...... . Premature
stop codon

Normal
stop codon



Ataluren

O—p 0
N
N H

=

A

Premature
stop codon

Normal
stop codon



Normal
stop codon

Ataluren enables complete
translation, reading through
premature stop codon



Translation of mMRNA
continues



Full length protein (e.g. dystrophin)
produced by complete
MRNA translation

Normal
stop codon



Table 1. Phase 2 and 3 Clinical Trials of Ataluren in nmDMD

Study

Phase Zb'

ACT DMD
(phase 3)

ACT DMD
extension”

Open-label
extension -
us"

Op=n-absl
extension -
non-LUs"

Mo. of Sites
Country

3
USA

ar

Ausiralia,
Canada,
Europe, Israel,
LISA

54

Asia, Australia,
Canada, Europe,
Israel, South
America, USA
55
Asia, Australia,
Canada. Europe,
South America,
Usa

15
USA

1
Australia,
Canada, Europe

Start —
Completion

21 Decembber
2005 — 3 May
2007

28 February
2008 -17
Crecember 2009

28 March 2013
— 20 August 2015

20 March 2014
(ongoing)

23 Novemiber
2010 {ongoing)

25 May 2012
(ongoing]

Design/
Control

Open-abel, dose-
ranging

Randomized,
double-blind,
placebo-
conirolied

Randomized,
double-blind,
placebo-
conirolied

Cpen-abel
extension study
for patients who
completed ACT
DMD

Open-label
extension study
for patients who
completed
previous studies
Openlabel
extension study
for patients who
compketed

previous studies

Route and
Regimens

Oral, TID
ataluren

4 4 8 10,
10, 2

or 20, 20,
40 mg/kg

Oral, TID
placebo or
ataluren

10, 10, 20 or
20, 240,

40 mg'kg

Oral, TID
placebo or
ataluren
10, 1,

20 mg'kg
Oral, TID
ataluren
10, 10, 20

mg'kg

Oral, TID
ataluren
10, 1,
20 mg'kg

Oral, TID
ataluren
10, 10,
20 mg'kg

Treatment
Duration

4 weeks

43 weeks

43 weeks

Median
(range): 23.48
(0.3 to 71.3)
weeks

Median
{range) 222 .5
(3.6 to 244.6)
wesks

Median
{range) 128.2
{163 o

186.1) weeks

Mo of Patiends
{entered/!
completed)

4, 4, & mglkg: 6/6
10, 10, 20 mglkg:
20/20

20, 20, 40 mgkg:
12112

Total: 3638
Placebo: 5757
10, 10, 20 mgikg:
BTIET

20, 20, 40 mg'kg:
GED

Total: 1741173

Placeba: 115711

10, 10, 20 mg/kg
115/110

Total: 2301221

180

108

Age
Range
[years)

a-17

5-20

T-14

T—15

g-21"

McDonald MC et al. An Overview of Clinical Trial Results in Nonsense Mutation Duchenne
Muscular Dystrophy. Presented at the 5th International Congress of Myology, 14-18 march 2016,

—



Ataluren. Fase 2b
1

1 Criterios inclusion

= Mutacion Nonsense (nmDMD) Double-blind I
= >5 afios placebo-controlled study :
= 6MWD basal > 75 m Ataluren I
= Dosis corticoides estable 80 mg/kg/day? (orally) |
(si lo recibe)
Ataluren
@ 40 mg/kg/day? (orally) | Open-label
=57 | extension stu
Placebo !
) ., - ., n=57 |
o Aleatorizacion y estratificacion :
= Edad ! 48 weeks |
= Uso de cortoides
= 6MWD basal Primary endpoint

B Change in 6MWD from baseline to 48 weeks



Change in Observed 6MWD, Mean £ SEM (m)

60"

< Ataluren 10, 10, 20 mg/kg (N=57) -

= Ataluren 20, 20, 40 mg/kg (N=60) " iﬂ .

+ Placebo [N=57)

Baseline 6 12 18 24 a0 % 42 48
Time [weeks)

Bushby K et al. Muscle Nerve 50: 477-487, 2014



)
& o

L3

68.2m

Change in 6MWD, mean, SEM, (m)
g &
l”
‘——g——ﬂ
I,
’
’

1257 & 10, 10, 20 mg/kg (N=25)

© Placebo (N=22)

-150 " ; 5 . . . . : . .

Baseline 6 12 18 24 30 36 42 48
Time (weeks)

FIGURBS i&an change in 6BMWD from baseline to week 48 in
the MWD subgroup.

Bushby K et al. Muscle Nerve 50: 477-487, 2014



Subgrupo 6MWD > 150 m y < 80% previsto para edad y altura

A-30 m (Wienk 24)

10 [ nominal p=0.047

-1Z3m A

A +49.9 m
nominal p=0.0036| | | 40 9 m

. v
B Olgzam

A0 ¥ 10, 10, 20 mg'kg ataluren [N=32) o
O Placebho (N=31)

Change in 6MWD, mean, SEM, (m)
i b
= a

Basellne & 12 18 24 30 36 42 48
Time (weeks)
"Polsniz on sorcomcroids. Detween ¢ and 16 veors of 88 wih Daschng GRTWD 120 m and 2840% of oredded

FIGURE 4. Mean change in 6MWD from baseline to week 48 in
the decline-phase subgroup.

Bushby K et al. Muscle Nerve 50: 477-487, 2014



Decline phase <350 meters
subgroup” subgroup™

10mWR Climb Descend 10m WR Climb Descend 10m WRE Climb Descend

Study 007 (all patients)

| L14s 285

65

-24s
6 295

295

3.58

-5.08
12 M 40 mg/kg/day ataluren 645
[J Placebo

hange from Baseline (meantSE, seconds)
I

C
s

FIGURE 6. Timed function tests change from baseline to week
48 in Study 007 owverall population wversus decline-phase

subgroup.



Ataluren Fase 3
1

o Criterios de inclusion
= 27 and < 16 afios
= Uso de esteroides > 6 meses
= 6MWD = 150 m y< 80% de estimado para edad y altura

Double-blind
placebo-controlled study

Open-label
extension study?

Ataluren
40 mg/kg/day

n=110 Ataluren

I
: 40 mg/kg/day
1:1 randomization | [
I
Placebo '

48 weeks



E R e e

[(}]

£

2

© —20

0

§ = p=0213
56 —40-

= E _
= - A=+15m
© —60 =+ Ataluren ITT (n = 114)

< =~ Placebo ITT (n = 114)

o

C

g _80 1 1 1 I I I 1

O 0 8 16 24 32 40 48

Time (weeks)

Mean (SD) change in 6MWD (m)

from baseline to week 48
Ataluren —42.23 (84.99)

Placebo —57.59 (98.76)

McDonald CM et al. Use of 6-minute walk distance (6MWD) across Duchenne muscular
dystrophy (DMD) studies. Poster presented at the 5th International Congress of Myology, 14-18
March 2016, Lyon, France



oMWD
subgrupo = 300 to <400 m basal

L

o

=

2

8 -20 - p = 0.007
E - \

o c

= g —40

§ = A=+47m
© 604 ™ Ataluren (n = 47)

-GEJ -=- Placebo (n = 52)

g) \ 4

E _80 I I I I I I I

o 0 8 16 24 32 40 48

Time (weeks)

Mean (SD) change in 6MWD (m)

from baseline to week 48
Ataluren —28.32 (55.98)

Placebo —75.48 (106.27)

McDonald CM et al. Use of 6-minute walk distance (6MWD) across Duchenne muscular dystrophy
(DMD) studies. Poster presented at the 5th International Congress of Myology, 14-18 March 2016,
Lyon, France



Sensibilidad 6
MWD

Bazeline 6MWD, m

[ L . &
200 m 300 m 400 m 500 m
A P
Sensitivity ———# BEZIIINESNUIE 29 m 0.035*
Pre-specified® 47 m 0.007
Sensitivity | ——» JERIIENES LN 24 m 0.050°

McDonald CM et al. Use of 6-minute walk distance (6MWD) across Duchenne muscular dystrophy
(DMD) studies. Poster presented at the 5th International Congress of Myology, 14-18 March 2016,
Lyon, France



Pruebas de funcion
cronometrada

Figure 2A. Mean Change in Figure 2B. Mean Change in Time

Time to Run/Walk 10 Meters to Run/Walk 10 Meters (Baseline
(ITT Population) 6MWD 2300 to <400 Meters

Subgroup)

4 - 4 -
p=0.117
Ataluren (n=114)

Placebo (n=114)

Ataluren (n=47) p=0.066
Placebo (n=52)

L
']
L
']

10 Meters, mean (s)
M

=
L

Change in Time to Run/Walk
10 Meters, mean (s)
—ll- ]
Change in Time to Run/Walk

0w T T T T T T 0 T T T T T T
Baseline 8 16 24 32 40 48 Baseline 8 16 24 32 40 48

Time (weeks) Time (weeks)

Goemans N. ACT DMD: Effect of Ataluren on Timed Function Tests in Nonsense Mutation Duchenne
Muscular Dystrophy. Poster presented at the 5th International Congress of Myology, 14-18 March
2016, Lyon, France



Pruebas de funcion
cronometrada

Figure 3A. Mean Change in Figure 3B. Mean Change in Time

Time to Climb 4 Stairs to Climb 4 Stairs (Baseline 6MWD
(ITT Population) 2300 to <400 Meters Subgroup)
> p=0.058 8]
.E N Ataluren (n=114) & Ataluren (n=47) p=0.003
3 — Placebo (n=114) E B Placebo (n=52)
oc 02
3 et
cE £E 4
£8 2 Ay
> B £
29 B3 5.
£ 11 ! h
© ]
0- _ T T T T T T 0- p T T T T T T
Baseline 8 16 24 32 40 48 Baseline 8 16 24 32 40 48
Time (weeks) Time (weeks)

Goemans N. ACT DMD: Effect of Ataluren on Timed Function Tests in Nonsense Mutation Duchenne
Muscular Dystrophy. Poster presented at the 5th International Congress of Myology, 14-18 March
2016, Lyon, France



Pruebas de funcion
cronometrada

Figure 4A. Mean Change in Figure 4B. Mean Change in Time to
Time to Descend 4 Stairs Descend 4 Stairs (Baseline 6MWD

(ITT Population) 2300 to <400 Meters Subgroup)
5 8 -
g Ataluren (n=114) p=0.012 E Ataluren (n=47)
25 ] Placebo (n=114) @ — 6 Placebo (n=52) p<0.001
Qe S
23 34 23 s
- ]
ES EG
= =
g8 % £8 5]
L] L]
22 | 23
m m
z L
U U D' e
0 e . . . . . . . . . . . . .
Baseline 8 16 24 32 40 48 Baseline 8 16 24 32 40 48
Time (weeks) Time (weeks)

Goemans N. ACT DMD: Effect of Ataluren on Timed Function Tests in Nonsense Mutation Duchenne
Muscular Dystrophy. Poster presented at the 5th International Congress of Myology, 14-18 March
2016, Lyon, France



Reacciones adversas frecuentes (2
10%)

o
Las reacciones adversas frecuentes son debidad
a enfermedades comunes de la edad o a
sintomas propios de DMD

Placebo Ataluren

(n =115) (n =115)
Vomitos 21 (18.3) 26 (22.6) 47 (20.4)
Nasofaringitis 22 (19.1) 24 (20.9) 46 (20.0)
Caidas 20 (17.4) 22 (19.1) 42 (18.3)
Cefalea 21 (18.3) 21 (18.3) 42 (18.3)
Tos 13 (11.3) 19 (16.5) 32(13.9)
Diarrea 10 (8.7) 20 (17.4)  30(13.0)
Fiebre 12 (10.4) 16 (13.9) 28 (12.2)
Dolor en miembros 14 (12.2) 10 (8.7) 24 (10.4)
Progresion de la 14 (12.2) 9 (7.8) 23 (10.0)

AE, adverse event enfermedad




Ataluren. Estado actual
S =

o Aprobacion condicional por EMA. Pte aprobacion definitiva a los resultados
finales del EC fase 3
o Uso compasivo en Espania.
o MAYORES DE 5 ANOS
o DEAMBULANTES
o MUTACION NONSENSE GEN DMD



ETEPLIRSEN

Exon skipping 51 (14%)

Fase I/l N=19
Aumento de distrofina pero inconsistente

Fase Il N= 12 (30 6 50 mg/kg/d 6 placebo iv, semanal)
Mejoria en capacidad para caminar (50 mg/kg/d). A87,4 metros

Estabilizacion en funcidon motora

Produccion de distrofina de novo y restauraciéon de DAC a las 24 (22,9%)y 48
semanas (51,7%)

180 semanas (17,4%).
WB: 0.93% de valores normales vs 0,08% de no tratados

Seguridad en ensayos clinicos y preclinicos
Fase Ill. N=160 (30 mg/kg/dia). En marcha hasta 2019

Autorizacion FDA condicional de nuevos ensayos Sept 2016

Aprobacion por incremento de niveles de distrofina. Pte comprobar eficacia
clinica.

Nucleic acid therapeutics, 2017 (27)
Drug Design, Development and Therapy 2017:11



Table | Information listing of all conducted, ongoing. and recruiting clinical trials on eteplirsen

ClinicalTrials. Start Phase Description Participant profile, dosing scheme Route Status (month Reference(s)
gov D monith finished or
and y=ar estimated to finish)
MCTHOI59250 October 1 Single-blind, placebe-controlled, nonrandomized, Seven patients, two cohort groups; one low-dose Intramwscular  Complete (March 39
007 dose-ranging study testing primarily for safety (0.0% mg) cohort of two patients, one high-dose 2009)
and tolerability, secondarily for efficacy of loal (0.9 mg) cohort of five patients; patients all male,
treatment with eteplirsen 1016 years old at enroliment
MCTO0SH597  January 1 Open-label, non-placebo-controlled, nonrandomized, 19 patients, six cohort groups; cohorts given either  Intravenouws Complete (December 34
009 dose-ranging study testing primarily for safety 05, 1.2 4. 10, or 20 mg'kyg eteplirsen per week for 2010)
and tolerability, secondarily for pharmacokinetics, at most |2 weeks; patients all male, 5-15 years old
efficacy of systemic treatment with eteplirsen at enrcllment
MCTOI396239  July 2011 [ Double-blind, placebo-controlled, randemized, two- 12 patients, three cohort groups, four patients Intravenows  Complete (June 20012) 35
dose study testing for efficacy of systemic treatment  per cohort; cohorts given either 0 mgfkg (placebo
with eteplirsen; safety, tolerability, pharmacokinetics  group). 30 mg/kg. or 50 mg'kg eteplirsen per week
also examined for 24 weeks: patients all male. 7-13 years old at
enrcllment
MCTOI54040%  February [ Open-label, non-placebo-controlled, two-dose Same profile as MCT0 1396239, except placebo Intravenows  Chngoing. not X735
012 extension study of NCTO1396239, testing for long-  cohort was converted to delayed eteplirsen-treated recruiting (September
term efficacy, safety, and tolerability of systemic cohort four patients in placebo cohort were split 2018)
treatment with eteplirsen randomily into two subcohorts given either 30 mglkg
ar 50 mg'kg eteplirsen per weels NCTO1 396239-
treated patients continued to receive the same
dose: treatment extended for an additional 212-236
weels
Open-label, untreated-controlled, nonrandomized 160 patients projected, two cohort groups, 80 Intravenous Recruiting (May 2019) 13
study testing for efficacy of systemic treatment with  patients per cohort: cohorts will either be treated
eteplirsen; results from this confirmatory study will  with 30 mg'lg eteplirsen per week or untreated;
be used for the final FD\A-approval decision study to run for 96 weeks; male patients 7—16 years
old eligible for study enrcllment
MNCTOZ286947  Movember I Open-label, uncontrolled study testing primarily 20 patients projected (actual count not reported Intravenows  Chngoing. not MA
2014 for mafety, tolerability, secondarily for efficacy of as of writing): all enrolled patients will be gven recruiting (September
systemic treatment with eteplirsen in advanced-stage 30 mg/kg eteplirsen per week for 96 weeks; male 2017)
DMD patients patients 7—2| years old eligible for study enroliment
MCTO2420379  May 2015 11 Open-label, controlled. nonrandomized study similar 40 patients projected, two cohort groups, 20 Intravenous Recruiting (February  MA

to NCT02286947, but for patients with early-stage
DMD

patients per cohort; one cohort will receive

30 mg/kyg eteplirsen treatment per weelc other
cohaort will consist of patients with mutations not
amenable to eteplirsen treatment (observed only):
study to run for 96 weeks: male patients 4-6 yo
eligible for study enroliment

2018)




Conclusiones

DMD: enfermedad genética progresiva
Tratamiento estandar (corticoides, IECAS...)

Novedades terapéeuticas en investigacion,
prometedoras

Ataluren y eteplirsen son una realidad
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A Full-length dystrophin




DRISAPERSEN

Exon skipping 51

FASE |: 17-35% restauracion de distrofina con 1 inyeccion

unica Im

FASE Il. Inyeccion sc semanal. N=12
Microalbuminutia y proteinuria
Leve aumento de expresion de distrofina
Mejoria 6BMWT 35.2

FASE II: N=53. Inyeccion semanal
Mejoria 6BMWT en semana 25 y no en la 49
Leve mejora expresion de distrofina

FASE Ill: N=186
No diferencias con placebo en 6MWT

NO AUTORIZADO POR FDA



Table 2. Meta-analysis of Phase 2* and Phase 3
Timed Function Test Study Results
(Ataluren n=146, Placebo n=149)

To run/walk 10 meters, seconds -1.4 0.608 0.025
To climb 4 stairs, seconds -16 0.675 0.018
To descend 4 stairs, seconds -2.0 0.712 0.004



Table 2. Risk of persistent 10% worsening in 6MWD in patients who received ataluren

relative to placebo at week 48.
Meta-analysis of Meta-analysis Meta-analysis of the
patients meeting the of the 2300 to <400 m
ACT DMD entry criteria ITT# population MWD subgroup
Hazard value Hazard value Hazard value
ratio P ratio P ratio p
of | 10% D.66 0.0232 D.&F 0.0185 0.65 0.1082

worsening in MWD

Campbell C. Meta-analyses of ataluren in patients with nonsense mutation Duchenne muscular
dystrophy. Poster presented at the 5th International Congress of Myology, 14-18 March 2016, Lyon,

France



Figure 1. Mean difference in the change in 6MWD from baseline to week 48 between
ataluren and placebo groups, as assessed by (a) meta-analysis of patients meeting
the ACT DMD entry criteria, (b) meta-analysis of the ITT# population and
(c) meta-analysis of the =300 to <400 m 6MWD subgroup.
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Campbell C. Meta-analyses of ataluren in patients with nonsense mutation Duchenne muscular dystrophy.
Poster presented at the 5th International Congress of Myology, 14-18 March 2016, Lyon, France
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Bushby K et al. Muscle Nerve 50: 477-487, 2014



Time to Event Analysis:

(< 10% decline versus > 10% decline in one year

Percentage of ambulation
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Cooperative International Neuromuscular Research Group

run/walk 10 meters decline >=10% in a year (N=87)
= = run/walk 10 meters decline <10% or improved in a year (N=63)

Log-rank P-value = 0.0004
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